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PREFACE   TO   THE    ELEVENTH   EDITION- 


1t  is  iust  a  quarter  of  a  century  since,  led  by  the  feeling-  thai  the  time 
had  come  wheu  ihe  study  of  Therapeutics  could,  with  a  (air  hope  of  suc- 
cess, be  approached  from  ttic  sclcnti^c  point  nf  view,  I  published  the  (list 
edition  oi  the  present  treatise.  The  result  has  far  exceeded  my  most 
sanguine  expecuiions.  The  book  was,  I  believe,  the  first  in  any  lan- 
guage, certainly  the  first  in  the  English  language,  to  avowedly  attempt 
to  make  the  physiological  study  oi  drugs  the  chief  basis  of  practical 
therapeutic  teaching.  Not  only  has  it  passed  through  ten  large  eiJilions, 
but  at  present  almost  every  Aork  that  is  written  on  Therapeutics  is  upon 
a  foundation  of  physiological  study. 

During  these  lwent>'-five  years,  always  impressed  by  a  sense  of  gjati- 
tude  to  the  profession  both  in  thU  country  and  abroad  for  the  kind 
reception  given  lo  the  book.  1  h^ve  endeavored  by  honest  labor  and 
studious  attempt  at  fairness  of  conSLtlcratlon  to  make  the  work,  so  far  as 
was  in  my  power,  worthy  of  the  support  which  it  has  received.  During 
the  last  ten  years  my  time  has  been  so  occupied  with  public  and  private 
dinical  duties  that  but  little  opportunity  hds  been  al^orded  for  tliat  per^ 
sonal  work  in  the  physiological  laboratory  which  is  necessary  for  the 
preservation  of  originality  and  freshness  In  the  writings  of  the  pbarma- 
cnlt^ist.  For  iliis  jnd  cthpr  evident  reasons  T  have  associated  with  my- 
self my  son,  Dr.  Horatio  C  Wood,  Jr.,  h\  the  revision  of  this  trcatbe. 
Together  we  have  carefully  gone  over  the  whole  subject ;  the  result  oi 
our  co-labors  being  the  present  volume,  which  on  examinarion  will  be 
found  to  retain  many  of  the  old  features.  buC  to  be,  on  the  whole,  so 
difierent  from  its  predecessors  as  properly  to  be  considered  a  new  book. 

Other  editions  have  been  chieTly  improved  by  the  Interstitial  incor- 
poraiion  of  new  matter  :  in  the  present  edition  an  efloit  has  been  m^de 
throughout  to  get  a  new  view  of  the  whole  subject  of  Therapeutics,  and 
to  present  it  in  the  most  attractive  form  to  the  student  aa  well  as  to  tlie 
prficiitioner  of  medicine. 

The  principal  changres  la  the  work  constat  in  making  the  various 
articles  more   closely  conform  to  a  uniform,  carefully -ihoughl-oul  plaai 
of  presenladon  ;  in  pulling  in  sm;dl  type  the  descriptions  of  the  g-eneralj 
effects  produced  by  drugs  in  the  lower  animals,  minor  discussions,  ani 
Cither  matters  of  less  Importance  than   those  considered  in  the  gent 
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text ;  in  cutting  out  certain  discussions  which  were  necessary  in  the 
earher  editions  of  the  book,  but  have  lost  value  at  this  time  because  of 
the  general  uniformity  of  professional  opinion  that  has  been  reached  in 
regard  to  their  conclusions  ;  in  very  carefully  considering  the  langu^e 
so  as  to  obtain  as  great  conciseness  as  is  compatible  with  clearness  ;  in 
taking  the  references  out  of  the  body  of  the  text  and  putting  thero  in 
nonpareil  type  at  the  end  of  the  various  chapters  ;  in  the  addition  of  arti- 
cles on  a  number  of  new  drugs  ;  and  in  the  insertion  of  the  approximate 
metric  equivalents  of  apothecaries'  weights  and  measures  used  in  giving 
the  doses.  So  much  space  has  been  saved  that  it  has  been  found  possi- 
ble to  lessen  the  size  of  the  book  without  rendering  it  less  thorough  and 
complete ;  and  I  believe  that  the  treatise  has  been  made  to  represent 
the  contemporary  knowledge  of  physiolc^;ical  therapeutics  more  clearly 
and  satisfactorily  than  it  ever  did  before. 

H.  C.  W. 

University  of  PBNNSVLVAmA,  May,  1900. 
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At  the  presenl  lime,  when  the  shelves  of  private  and  public  librariffi 
are  g^roaning  beneath  Cheir  ever- in  creasing  loads  j  wlien  a  thousand 
presses  in  every  city  se^nd  forth  day  and  night  Iheir  printed  messages 
until  Uie  earth  is  filled  with  them,  it  seems  almost  presumptiicus  lor 
any  one  to  offer  new  volumts  to  the  world.  Indeed,  art  is  so  long.  lUe 
IS  50  short,  ibat  every  student  has  the  right  to  demand  of  an  author  by 
wh^t  authority  he  doeth  these  things,  and  to  cliallenge  every  memoir 
for  its  raison  d'ilre.  This  being  30,  It  assuredly  will  not  appear  ego- 
tistical for  the  author  to  state  that  his  voluntary  task  ^as  first  suggested 
by  his  own  warts,  and  that  to  its  performance  he  has  brought  the  train- 
ing, labor,  and  experience  of  years  spent  in  the  laboratory,  the  study, 
the  class-room,  and  the  hospital  ward. 

There  are  a  number  of  excellent  treatises  upon  materia  medica  and 
iberapeuilcs  ;  yet  in  various  attempts  at  original  research,  as  well  as  in 
the  ward  and  the  lecture-room  of  the  hospital,  I  have  keenly  felt  tlic 
want  of  something  more.  There  arc  many  points  oE  view  Irom  which 
a  subject  can  be  looked  at ;  there  are  many  paths  by  which  it  may  be 
approached  i  and  to  me,  otJier  points  of  view,  other  modes  of  approach, 
have  been  far  more  enticing  than  those  adopted  in  our  standard  trealisesi 

The  old  and  tried  method  in  therapeutics  b  that  of  empiricism,  or, 
H  the  term  sounds  harsh,  of  clinical  experience-  As  staled  by  one  of 
lis  most  aideni  supporters,  the  best  possible  development  of  this  plan 
of  iDi'estigalion  is  to  be  found  in  a  close  and  careiul  analysis  of  cases 
before  and  after  the  administration  of  a  remedy,  and,  if  the  results  be 
favorable,  the  continued  use  of  the  drug  in  similar  cases.  It  is  evident 
that  this  is  not  a  new  path,  but  a  highway  already  worn  with  the  eager 
but  weary  feet  of  the  profession  for  two  thousand  years. 

That  very  niLich  has  been  thus  accomplished  it  were  folly  to  deny, 
Leaving  out  of  sight  the  growth  of  tlie  last  two  decades,  almost  all  of 
the  current  therapeutic  knowledge  has  been  gained  in  this  way. 

Therapeutics  developed  in  this  manner  cannot,  however,  rest  upon 
a  secure  foundation.  What  tO'day  is  believed  is  to-morrow  to  be  cast 
ande,  certainly  has  been  the  law  of  advancement,  and  seemingly  must 
continue  to  be  so.  What  has  chnical  therapeutics  e:^taHi&hod  perma- 
rtcnlljr  and  indisputably?     Scarcely  anything  beyond  the  primary  facts] 
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thal  quinin  will  arrest  an  intermittent,  that  sails  wUl  ptii^e,  and  that 
opium  will  qu[ct  pain  and  lull  to  sleep- 
To  esublir^htd  iherapE^utic  facta  the  profession  dings  a^  with  the 
heart  and  hand  of  one  man, — clings  with  a  desperation  and  unanimity 
whose  intensity  is  the  measure  of  ihe  unsatislied  desire  Eor  something 
fixed.  Yet  widi  what  a  Babel  of  tliscoidaaL  voices  does  it  cdcbrAlc  its 
two  thousand  years  ol  experience  ! 

This  is  ao  well  known  that  it  seems  superfluous  to  cite  examples 
of  the  therapeutic  discord  ;  and  one  only  shall  be  meniioned, — namely, 
rheumatism.  In  this  disease,  bleeding,  nitrate  of  potassium,  quinine, 
mercurials,  Hying  bhstcrs,  purgation,  opium,  the  bromides,  veratria, 
and  a  host  of  other  remedies,  all  haue  their  advocates  clamorous  for 
a  hearing  :  and  above  all  the  tumult  are  to  be  heard  the  trumpet- 
tones  of  a  Chambers,  "Wrap  your  patients  in  blankets  and  let  them 
alone," 

Experience  is  said  to  be  the  mother  of  wisdom.  Verily  she  has 
been  in  medicine  rather  a  blind  leader  o(  the  blind  ;  and  the  history  of 
medical  progress  is  a  history  of  men  groping  in  the  darkness,  finding 
seeming  gems  of  iruih  one  after  another,  only  in  a  few  minutes  to  cast 
eacli  back  to  the  vast  heap  ol  forgotten  baubles  that  in  their  day  had 
also  been  mistaken  for  verities.  In  the  past,  there  is  scarcely  a  con- 
ceivable absurdity  that  men  have  not  tested  by  experience  and  for  a 
time  found  to  be  the  thing  desired  ;  in  the  present,  homitopfiiliy  and 
other  similar  delusions  are  eagerly  embraced  and  honestly  believed  Jn  by 
men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  tegular  profession  and  to  a  few  decad«, 
what  do  we  see?  E^Lperiencc  teaching  that  not  to  bleed  a  man  suffering 
from  pneumonia  is  to  consign  him  to  an  unopened  grave,  and  experience 
teaching  thai  to  bleed  a  man  suffering  from  pneumonia  is  to  consign  him 
to  a  grave  never  opened  by  nature.  Looking  at  the  revoluTiona  and 
contradictions  o(  the  past, — listening  to  the  therapeutic  Babel  of  the 
present, — is  it  a  wonder  that  men  should  take  refuge  in  nihilism,  and, 
like  the  lotos-eaters,  dream  that  all  alike  is  folly, — that  rest  and  quiet 
and  calm  are  the  only  human  fruition  ? 

Since  the  profession  has  toiled  so  long  and  found  so  little,  l!  hjrther 
progress  is  to  be  made  we  must  question  the  old  methods  and  search 
out  new  lines,  which  haply  may  lead  to  more  fruitful  fields.  In  the 
ordinary  affairs  and  business  of  life,  when  anything  is  to  be  accom- 
plbhed,  the  effort  always  is  to  discover  what  is  to  be  done,  and  then 
what  are  the  means  at  command.  A  primary  knowledge  of  the  end  to 
be  accompliahed,  and  a  secondary  acquaintance  with  the  instruments, 
are  a  necessity  for  successful  human  effort  ;  and  until  the  sway  of  thb 
law  is  acknowledged  by  physicians,  medicine  can  never  rise  from  the 
position  of  an  empirical  art  to  the  dignity  of  applied  science.  Until 
within  a  comparatively  recent  period,  it  has  been  impossible  to  comply 
iwith  this  law.     Bttt,  through  the  advances  made  by  the  pathologists  and 
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IX 


by  the  stiifienls  of  ihe  natural   history  of  disease,  we  aie  fast  learning 

the  mctliods  in  which  nature  brings  the  body  back  to  hciillh.  When 
this  is  done, — when  disease  is  thoroughly  understood, — we  shall  have 
wrought  out  the  first  clement  of  the  prnblem^  shall  have  complied  with 
ihc  first  requirement  of  the  law. 

It  is  scarceiy  within  the  province  of  a  therapeutist,  and  certainly  is 
not  possible  within  the  sco|.>e  and  limits  of  ihis  work,  in  discuss  at  length 
the  natural  history  of  disease  :  but  it  is  allowable  to  point  out  evident  in- 
dications for  relief  ;  and  this  I  have  done  to  a  greater  or  less  extent 
ihroughoiu  the  book. 

-  The  work  of  the  therapeutist  is  chiefly  with  the  second  portion  of 
the  law-  E^1dcnlly,  it  b  his  especial  province  to  find  out  what  are  the 
means  at  command,  what  the  individual  drugs  in  vise  do  when  put  into 
a  human  system.  It  is  seemingly  self-tvitlenl  ihai  the  physiological 
action  ol  a  remedy  can  never  be  made  out  by  a  study  of  its  use  in  dis- 
ease- Under  all  circumstances,  the  proWem  is  one  of  the  most  com- 
plex with  which  the  human  riiind  hris  to  grapple  ;  and  to  introduce  Into 
this  proWem  the  new  and  ever-varying  factors  of  the  effect  of  disease  and 
its  natural  vibrations  on  the  system  is  to  put  the  matter  beyond  human 
prescience. 

In  spite^  then,  of  Dr.  Niemeyer's  assertion  that  CApcrimenls  made  with 
medicaments  upon  the  lower  animals  or  upon  healthy  human  beings  have, 
as  yet,  been  of  no  direct  service  to  our  means  of  treating  disease,  and 
ihar  a  continuation  of  such  experiments  gives  no  prospect  of  such  ser- 
vice, it  b  certain  that  in  these  experiments  ia  the  only  rational  scientific 
groundwork  for  the  treatment  of  disease-  We  must  discover  what  in- 
fluence a  drug  exerts  when  ptrt  into  the  body  of  a  patient  before  we  can 
use  it  rationally  ;  and  wc  can  gain  this  coveted  knowledge  only  in  the 
method  in  di  cat  ed- 
it has  Ijeen  strenuously  objected,  especially  to  experiments  upon  ani- 
mals, that  drugs  do  not  act  upon  the  lower  creatures  in  the  same  manner 
as  ihey  do  upon  man.  When  I  first  commenced  the  studies  whose  out- 
come is  the  present  volume,  I  was  profoundly  impressed  with  the  truth 
of  this  oft-repealed  assertion  and  with  lhii  difficulties  which  it  put  in  the 
way.  To-day  I  do  not  believe  that,  stated  in  its  broad  sense,  it  is  true. 
Indeed,  more  strongly,  1  assert  that  it  is  not  true  ;  that,  in  the  va^ 
majority  of  cases,  the  actions  of  drugs  upon  man  and  upon  the  lower 
animals  are.  though  seemingly  differenl,  in  reality  similar  ■  that  thf  more 
knowledge  we  acquire  the  Icwer  exceptions  remain  unexplained  ;  and 
thai  the  whole  matter  is  in  all  probability  subject  to  laws  whose  devel- 
opment will  greatly  aid  in  our  explanation  of  various  obscure  clinical 
phenomena. 

The  general  proofs  of  these  assertions  are  sufficiently  obvious,  I 
think,  in  ihe  following  pages  to  render  it  unnecessary  for  me  to  dwell 
u[M»n  ihem  at  length  here  ■  mdrec>ver,  if  thev  lie  not  so  obvious  to  others 
aa  to  myself,  space  b  here  wanting;  for  a  full  discussion  of  the  subject 


PREFACE   TO   THE   FIRST   EDITION 


I  can  only  make  a  few  general  remarks,  and  point  out  some  oi  what  I 
bdicvc  to  be  the  governing  laws. 

In  ihe  first  place,  degree  and  qualltj'  are  distinct  things,  and  should 
not  be  confounded.  Yd  ihey  frcquenUy  arc  i  and  because  it  requires 
as  much  morphia  to  kill  a  pigeon  of  a  pound  weight  as  to  destroy  a  man, 
WG  are  told  that  medicines  act  difTerenlly  upon  man  and  the  lower  ani- 
mals. EvidtrntJy  thtf  conclusion  b  a  nori  sequitur,  and  diflerence  c£  sus- 
ceptibility L3  no  proof  of  diRerencc  in  the  mode  of  impression.  A  tea- 
spoonful  of  Epsom  salt  may  purge  one  man,  while  it  may  require  ounces 
to  affect  another-  Evidently  there  is  a  difference  of  susceptibility  ;  but 
when  the  impression  is  once  made  it  is  of  the  same  character  in  each 
case.  As  with  man  and  man,  so  with  man  and  the  pigeon,— suscepti- 
bility  is  no  measure  or  gauge  of  the  character  of  the  impression, 

A  lai^e  number  of  drugs — indeed,  it  may  be  said,  the  larger  numbier 
of  important  drugs — exert  in  the  system  nnlagonistic  nctions.  Thus, 
atropia  stimulates  the  spinal  cord,  but  destroys  the  conducting  power 
of  the  nervt-trunks,  U  is  evident  that  as  one  or  tJther  of  these  in- 
fluences predominates,  will  there  be  convulsions  or  paralysis.  Now.  if 
for  any  reason  one  animal  be  exceedingly  sensitix-e  to  the  spinal  action 
of  atropia,  that  animal  will  in  belladonna -poisoning  suffer  from  convul- 
sions, while  its  felloWj  which  is  affected  chiefiy  by  the  nervc-aclion  of 
the  drug,  will,  under  like  circumstances,  have  paralysis.  Here  the  mere 
clinician^  with  his  superficial  knowledge,  seeing  the  paralyzed  and  the 
convulsed  lying  side  by  side,  says.  What  a  hopeless  muddle  !  Pair  fools, 
these  vivTscctors  !  they  will  never  come  to  any  good  !  in  truth,  the  dif- 
ferences in  symptoms  in  these  and  in  many  other  cases  simply  depend 
upon  differences  in  susceptibility  ;  and  the  only  lesson  that  the  circum- 
stance teaches  is  the  importance  of  discovering  the  laws  which  govern 
these  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  is,  that 
the  more  highly  specialized  any  system  is  the  more  readily  affected  is  It 
by  a  medicine.  ThuSj  the  cerebrum  of  a  man  is  (ar  more  highly  organ- 
ised than  that  of  anyotht»r  animaV  and  consequently  he  is  far  more  sen- 
sitive to  tile  action  of  drugs  which  aflcct  the  cerebrum  than  are  the  lower 
forms.  Again,  in  the  hog  the  spinal  system  is  especially  dcvelopedn  — 
probably,  in  proportion  to  the  cerebrum,  more  so  ihan  in  any  other  of 
the  animals  commonly  esperimented  with  :  consequentiy  the  batrachian 
is  excessively  sensitive  to  remedies  which,  like  strychnia,  affect  the  spinal 
cord.  In  obedience  to  this  law,  we  have  resulting  the  action  of  opium, 
— an  action  which  has  been  considered  the  strongest  proof  of  the  hope- 
lessness of  any  attempt  to  explain  the  effects  of  drugs  upon  a  man  by 
cjcpcriments  upon  the  lower  animals.  In  man,  opium  causes  deep  stupor 
and  general  rela>:ation ;  in  the  frog,  it  causes  tetanic  convulsions.  The 
explanation  of  these  seeming  inconsistencies  is,  however,  very  evident 
when  the  whole  subject  is  looked  at.  Opium  in  all  animals  has  a  dnnble 
action,  one  upon  the  cerebrum  and  one  upon  the  spinal  centres.      In  the 
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Irog.  ihe  latter  being  the  more  highly  organized,  the  spinal  action  over- 
come the  cerebral  ;  in  man,  ihe  cerebrum  being  the  more  sensitive. 
stupor  replaces  the  convulsions  :  yet  in  man  convulsbiis  sometimes  occur 
in  opium 'poisoning,  and  in  the  frog  the  dose  can  be  ao  managed  as  to 
cause  stupor, 

A  second  law  which  scema  to  hold  sway  over  the  action  of  druga 
upon  different  anim^  is  that  great  differences  of  function  in  a  system 
aflect  lis  relation  to  drugs  :  thus,  in  an  herbivorous  animal  the  aliment- 
Ary  canal  is  very  diflerent  ffom  what  it  is  in  the  carnivora.  whose  diges- 
tive organs  in  turn  diflcr  from  those  of  man, — the  omnivore.  Medi- 
cines which  act  upon  the  alimentary  canal  are  apt  to  vary  in  their 
efiecis  upon  dilTereni  orders  ol  animab. 

Converse  to  the  above  law  is  that  which  renders  systems  which  are 
Little  specialized  similarly  acted  upon  by  drugs  in  different  classes  of 
animals. 

Thus,  the  general  structure  and  the  functions  of  the  circulatory 
s>'Stem  are  very  uniform  among  vertebrates,  as  is  also  the  aclion  of 
those  drugs  which  affect  chiefly  the  circulation  :  thus,  aconite,  or  digi- 
talis, or  potash,  influences  in  the  one  way  the  heart  of  ihe  frog,  of  the 
rabbit,  and  of  man. 

There  are  a  very  few  apparent  exceptions  to  the  uniformitj"  of  the 
aclion  of  drugs  upon  all  animals  which  seemingly  contravene  the  laws 
that  have  been  mendo:ied.  These  exceptions  are  so  few,  however,  that 
without  doubt  advancing  knowledge  will  by  and  by  explain  them  all 
and  show  what  are  the  laws  which  for  the  lime  being  hold  in  abeyance 
or  overcome  those  already  slated. 

An  asserted  fact  which  has  recently  been  brought  forward  as  re- 
vealing the  worthlessness  ol  animal  experimentation  is  ihal  some 
monkeys  are  not  susceptible  lo  the  action  ol  strychnia,  while  otbera 
arc.  Granting  the  truth  of  the  asserted  fact,  it  certainly  is  explainable. 
It  is  at  least  conceivable  that  a  given  species  of  animal  may,  by  the 
gradually  acquired  habit  of  feeding  upon  a  substance  containing  a  nar- 
cotic poiflon,  acquire  an  insusceptibility  lo  the  influence  of  that  poison 
vhich  shall  as  it  were  belong  to  its  specific  type,  or^  in  other  words,  be 
an  acquired  specific  character.  The  nervous  system  of  the  opium-eater 
becomes  accustomed  to  the  stimulant,  and  it  is  not  impossible  that  a 
measure  of  the  habit  should  be  transmitted.  If  the  Darwinian  law  of 
the  gradual  evolution  by  the  survival  of  the  fittest  have  any  force^  these 
curious  apparent  freaks  of  medicines  in  regard  to  their  physiological 
action  may  be  the  result  of  this  law,  especially  since  It  is  species  which 
are  affected.  It  Is  not  all  monkeys  that  are  proof  against  strychnia,  but, 
as  we  are  distinctly  told,  only  one  species  of  monkey  ;  and,  so  far  as  I 
know,  it  is  not  all  deer  ihat  are  said  to  thrive  when  fed  upon  tobacco, 
but  only  the  Virginia  deer.  Whether  this  conception  be  or  be  not  a 
mere  fancy,  this  much  is  to  my  mind  very  clear,  that  the  few  scattered  ex- 
cepDons  ought  not  lo  outweigh  the  immense  mass  ol  evidence  upon  the 
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other  side,  and  that  it  is  incorccivable  that  drugs,  in  their  relations  to 
aaiinal  organisms,  diiler  from  all  othtn"  created  tilings  In  not  being  subject 
(o  law. 

In  the  early  portion  of  this  preface  1  stated  that  the  work  had 
grown  out  of  a  need  felt  by  myself  :  ihiit  need  was  for  a  book  into 
which  should  be  gathered  the  many  scattered  iacts  in  regard  to  the 
physiological  action  of  medicine, — a  book  in  which  an  attempt  should 
be  made  to  si(t  the  true  from  the  false,  to  reconcile  seeming  differenees, 
to  point  out  what  we  know  and  what  we  do  not  know,  and  tu  g^tve  a 
platform  from  which  investigators  might  start  forward  without  the  ne- 
cessity of  being,  as  is  so  often  the  ease,  ignorant  of  what  was  already 
achieved,  or  of  sjiending  a  great  deal  of  time  in  a  wild  hunt  tfirough 
the  almost  boundless,  but  often  scattered  and  inaccessible,  ranges  ol 
Continental  literature. 

The  plan  of  rhe  present  work  has  been  in  make  the  physiolcgicat 
action  of  remedies  the  principal  point  in  discussion.  A  thoroughly 
scicntthc  treatise  would  in  each  article  simply  show  what  the  diug  does 
when  put  into  a  healthy  man,  and  afterwards  point  out  to  what  diseases 
or  morbid  processes  such  aclitin  is  able  to  afford  relief.  Unfoitunalely, 
in  the  great  majority  of  cases  our  knowledge  is  not  complete  enough  for 
this,  and  the  clinical  method  has  to  be  used  to  supplement  the  scientific 
plan, 

1  have  added  to  the  book  a  consideration  of  toxicology,  so  far  as  it 
is  of  interest  10  the  physicbn.  This  has  been  done  for  several  reasor^s. 
First,  it  was  necessary  to  study  the  action  of  poisonous  drugs  upon  man, 
in  order  to  make  out  their  physiological  action  ;  secondly,  physicians 
are  constantly  required  to  diagnosticate  and  to  treat  cases  of  poisoning  ; 
thirdly,  it  is  often  of  the  greatest  importance  for  a  medical  man  rn  a 
court  of  la*  to  be  able  to  state  what  are  the  symptoms  and  post-mortem 
appearances  produced  by  a  given  poison,  what  diseases  they  simulate, 
and  how  fat  and  in  what  they  differ  from  the  phenomena  of  these 
diseases.  That  part  of  the  science  of  toxicology  svln'ch  treats  ol  the 
recognition  of  poisons  In  the  cadaver,  or  In  food  and  drink,  belongs  to 
the  domain  of  the  chembt,  and  I  have  avoided  it  altogether.  For  a 
similar  reason,  in  the  sections  on  materia  medica,  the  chemical  relations 
of  mineral  substances  have  not  been  discussed  at  all. 
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gallic  acid,  3W 

Ca  fa                                           ^^^^1 

^  m  /  H '  sfi/tett  ing 

anlino^ine.  4^6               ^^^^H 

pbosphomiH  4^ 

Brumrj  . 

arisL-jl,  483                                   ^H 

Bright' s  disratf  : 

arnica,  350 

benniic  acid,  5:^                    ^H 

am\\iynii.  sgH 

camphotj  79 

caaiphoric  acjd,  79                 ^H 

Csflcinc,  U5 
calomel,  670 

ichthyol,  v^ 

sohition  oT  |4>ad  subace- 

compound    tinctttrc    of         ^M 

biMi7oin,  s^                        ^H 

diapliojetics.  TOfi 
digitalis  r  ^7 
diuretics,  o56 

laic,  ji>7 

flaxseed.  76^                           ^H 

vinegar.  37 J 

hvdraslin,  745  ^H 
sulphuretteiThydrogen,         ^H 

B^tars  - 

jftboranciE,  7J0 
gallic  acid,  382 

carbulic  acid  injcclions, 

7^                                          H 

rhtoral,  150 

Catarrh,  chrontt  .•                            ^H 

potuatum       bliartTAte, 

asaleiida.  76                           ^H 

^r 

Bit&orfK  pfagtte; 

balsnrn  *A  Peru,  721               ^H 

^m                    fiodlum     and      lheribn> 

antilocm^  530 

balsim  of  Tolti,  731                 ^H 

^^^^1                    mine  «hilic-vl2re,  671 

Bums.' 

benzoic  acid,  5S&                    ^H 

^^^^^1                  strcntLiEin  lactate,  689 

boric  acid,  8x4 

Catarrh  of  btaddcr:  ^H 
SeeCvsri-iis                        ^H 

^^^^1                scrophonlhiii,  y6 

carbclk  ncid.561 

^^^H                UtiTiJilbiii,  181 
^^^^M                linrLurc  of  Icrric  chlo- 

Carron  oil,  783 

Cir^drrA.  ^uffoLUtive .-                  ^^| 

chalh,  ;afi 

npomorphinc,  630                  ^^| 

^^^^B                                        4*1 

creofiolp,  567 

eKjh<cloniiiI*J.  71  &                     ^^1 

^^^H                kvater^  665 

hot  tflths,  Taj 

garlic.  722                                    ^^1 

^^^^B           Broftchittr^  atmlr: 

ichth^oE.  JC4 

Catarrhal  janndiie  •                      ^^| 

^^^H                 am  monLu  iti  chlo  lid 

piirjofDrm,  4^7 

emi'tir^.  (>73                                 ^H 

^^^^1                antimony^  ,141 

Kcoli^h  ointment,  758 

[orced  cncmjla.  63S              ^^| 

^^^^1                apomorphine 

ivfld  carbonate,  398 

[pecacuanha,  6f6                      ^^| 

^^^H                 chlorare.  71^ 

all  ni  peppermint.  619 

lcmL:in-jiiirf ,  37J                     ^^| 

^^^^P                atomiiaiioiL,  717 

resin  ttralc,  693 
ireaTment  tit.  (nnle)  483 

mere  jrv,  6*]B  ^^| 
n  itro-li  vd  rochlori  c  add ,         ^H 

^^^^1                 Brown  niixttiT^n  7^ 

^■^ft                dt:nLijl[:ciiLb.  766 

[urpcnliiie  llninient,  75S 

d^    '                                     ■ 

^V^H                  cucalyptuft,  ^1 

BurS'S.  itifiamed - 

carbtplic  ii^id  injections, 

pola3.4]uni  acclatr,  679             ^H 

^^^^^                ipecacuanha,  71 S 

[Ktlnii^inm  salts,  674                  ^H 

Sti 

audiuin  aalla.  7^^                    ^H 

^^^^^^^^^^IN^XO^ISEASES.        ^^^^^n^^^H 

^F             CmdraC  crynsesHOH  .- 

ClIflrM  .- 

C&ujunttiiHlts  -                       ^^^^^^1 

Dork  add,  S?3                 ^^^^^| 

^1                    tattiAnlu.  640 
^1                        <nMoa  ail,  6&j 

Bulphoital.  15G 

line  oHide^  403 

citrine  otntmimt,  4A8                 ^^^| 

H                    Fr0H.  7^, 

Chonriititii  - 

cocaine,  lofl                                ^^H 
copper  aulphHtc,  404                  ^^H 
lilhiLini,6^                                  ^^H 

^H               Cerr^t-^f  mrriiemfti  ^ 

aantonJii)  Tyj 

^H                       cathanic4, 4<40 

Ckromit  uUeilina!  atomy: 

^H                       ptiiELsshiin  lirijiiiidt,  3)fi 

Cfllabiir  htatit  ^^ 

Daphiol,  %v*                                  ^^1 

^H               Cefe/^''a.f  iderosts : 

drrhosis  n/  the  liver  : 

ailvtT  nJlmtc,  409                         ^^1 

^H                    gold  and  Eodium  chlo- 

nitro-hydrochlorlc  ilc\A, 

BUpTEireii^l  eElracl.514                  ^^1 
ytltuw  oieiizuilc  oxide.             ^^H 

^1                       ridr,  469 

4^ 

^H               Cerrbral  s&fi^nin^  : 

Cecaine-pot  ton  ing  : 

^1 

ireatmpnt  of,  303 

Ctmslifiatian .-                                   ^^H 

mlcohol,  340 
Brmun  mmure.  769 

aluiu,  386                            ^^^^^H 

^1                    tiectrjcitj,  56 

^1             filiiH^r^i  - 

a(r<>piTie,  17S                      ^^^^^H 

^H                       Mack         and         yellow 

diapliorelics,  7C4 

bcllitduima,  176                     ^^^^^H 

^H                           was)i<£»  4bK 

Si^F  abik   BbONOKiTie, 

black  draught,  654             ^^^^^H 

^1                    CaniaoiiL'ti  psotCH  763 
^1                    corrosive  aublimalc.T^j 

ACtFTE 

Miie  ma^s,  64S                    ^^^^H 

^^tC,' 

briiEi,  641                              ^^^^^H 
calon^p],  £48                         ^^^^^H 

^1                    HCharorici.  7«o 

^1                    faydTU^cn  diutlde.  BiS 

UtBclds.  483 

asaftrtklitH  74 

cascara  so^Tsda.  642            ^^^^^| 

^H                       nilric  acid,  4a6»  764 

BtTOpinc,  178 

cantor  nil.  646                                    ^^H 

^H                       Ted       mt^rcuric     niide. 

belladonna,  17B 

cumptfUTid         cathartic                 ^^| 

■                          46a 

csjuput,  617 

pills,  fya                                          ^H 
cont  pound    infuBioa   of             ^^H 

^H                   rEsDTTin,  574 

^H                   Aolucion  of  itirTCurIc  nl- 

chloruform,  10a 

tlher,  95 

4i^nnfl,  6j4                        ^^^^H 
Clacked  whalt  Gdi             ^^^^^H 

^B                       [ml?,  7^ 

gillKLTH  616 

^H                    itn?  chloride^  763 

opium,  129 

crototi  oil^  663                      ^^^^^H 

^V               Ckapptd    hnndi.    lipi.    and 

tfiiifa  putimum  • 

^^^^^H 

^1                        Hipf-Us  - 

iLluni,  j86 

Epsi^iii  sjili,  6^                   ^^^^^^1 

^m                       b«n^if  acid.  ^^iiQ 

alrupme,  17B 

H                    Elyccrin.  774 

^M             Oiiaiaitu : 

bcl]Bd(inD&,  341 

cblcrt'olDrni,  lot 

JIuid   extract    of    rham-                 ^^M 

^H                 copaiba,  6^ 

SpC  dlSD  LEAO-PaJSON- 

nue  puT^hTana^  643                    ^^| 

^1                    crcoMtc,  ^ 

TNU 

luOtau  mTfjt],  641                            ^H 

^1                Otiipr^-poiiammg : 

CoHiis  - 

magnc&ia,  645                                ^^^^| 

^H                    truim^ni  oL  iijo 

fislfineenlSj  37a 
caslor  uiL,  646 

mannji,  htu                          ^^^^^H 

^H             CJUoraiis 

mulas^trs^  ^i                       ^^^^^H 

^H                   cetrarin,  767 

forced  entntata,  637 
mAffUesjuin       sulpbal^. 

onlincqlj  ^1                             ^^^^^H 

^H                 iron.  419 

pjlUofaUKTi  aQdasakt'            ^^H 

^H             Choletitkmsii  : 

&a5 

^H                            S»  BiLJAhV  CALCULI 

ElKcr  nimte)  41° 

ii^s                            ^^^^^H 

^1              Old^/Td' 

ra//d;>if  / 

poiiloptiylliirn,  660               ^^^^^H 

^H                    nmrncini^H  ijj 

HmruunUH  173 

530                        ^^^^^^H 

^H                   atitiioxin,  519 

ntropifie,  179 
cafldne,  376 

Scidlitz  powder,  656                    ^^| 

^H                   camphor,  79 

senna.  653                                      ^H 

^H                   cblonal,  149 

coutitcr-irriiatils,  75a 

solution  dT  magnrsiani               ^^M 

^H                   creolin,  ^1 

digitalis,  307 

cicralti,  b^                                      ^H 

^H                                 CTKKOlir.  567 

tT^nt,  7J7 

slrychnine,  ^17                      ^^^^H 

^H                   lulphuhf  acid*  4*5 

heat,  JO 

sulphur,  ^                        ^^^^^H 

^H                Od'^r-i  injuutuwi . 

hfll  baths,  703 

^^^^^             antipvrm,  398 

stty^bmne,  117 

taniaiind,  tj43                         ^^^^^H 

^^^^ft            bi^mulh  BubnilTAte,  400 

Waiburga  tinctgre,  548 

lara-iacuin,  ^04                   ^^^^^H 

^^^1                      37 

Coihquativt  sweati  • 

unbLiUed  fitnir,  Q4I                 ^^^^^H 

^^^^H            creolint  3>i 

Se«  Nlt»HT-3rtHAT& 

^^^H            tfEoaaie,  567 

CoTHa: 

\eg(f(ab1iJ           calhoftlc                ^^H 

^^^^H            pfliauiLTm  chlorate.  £31 

eneifc*.  633 

pi^l^,  659                                          ^H 

^^^H            rciorcin,  373 
^^^^H            rhubarb,  6^ 

^(Jffffi/d  , 

wahoo.  643                                           ^^M 

arsenic,  450 

Convulsions;                                             ^H 

^V                   inlfAtinc  Acid,  4115 

C'iJW'O'/OFfllTifl  .- 

Hiiiyl  nitrite,  351                            ^^| 
anuathetka,  86                                  ^^| 
□HBfeltdp,  76                                  ^H 

garbotic  acid,  561 

^H                Chordf* 

chromic  AciJ,  7A4 

^H                    (Amphor,  79 

^H                    sulpnonali  156 

nlLrlcatld,  764 

camphoi,  79                                  ^^1 

Cbng'tstyort  0/ brain: 

Set     Cfbi^hrj^].    c(iK' 

chlir^d,  14K                                   ^H 

^^^^      ChofrA- 

^'mi'rirf:,  run                                       ^^H 

^^^^L           uitipyrici.  547 
^^^^H           AF601IC.  451 

CtSTlOh 

garlic,  73?                                     ^^1 

CtyngesHon  0/  tttn^j: 

iTiuiik,  74                                       ^^1 

^^^^H             Ditfltmr  bea.D,  ?jo 

airopltie,  173 

pcita^iimm  hromidi?,  339             ^^H 

^^^^H            chlnraT,  (4? 

ciRoi,  7J7,      ,      , 

Coppcr-poisoHine '                                ^^H 
treatment  uE,  404                            ^^H 
v^ntrum  virtde,  345                  ^^H 

^^^^^L           eirnicilugd,  85 

CtH^fSluftt  Of  spfHUi  eora  c 

^^^^^^^^v  cnniijtti 

CTEOt.  7^7 

^^^^^^^^^H  CLi  jE|i(lnt,  606 

Corneal  tiicer .-                                     ^^^H 

^^^^^^^^^H  iron  bTijinrde.  42} 

|re:i1menl  of,  365 

atfopjntf,  r[fi                              ^^^H 

^^^^^^^^m  qui  nine.  51c 

Coajuiiflivitis  : 

cocaine,  1^                               ^^^H 

^^^^^^^^P  acHtium  lirofhidrn  0,3 

alufii,  3^6 

Corpulence                                          ^^^^^ 

^^^^^^^  airycl^riinv,  915 

alropme.  t8l 

Sve  OBBfilTV                             ^^^^^ 

.  n .   '  ■'vf^ 

,% 
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^^H                  Corroiivg  JtiAiiitat/?  fn>iao»' 

D^HHittn  /remans -^ 

Diarr-kxa,  £hrotii  .- 

^H 

hops,  Iti 

bismuth     and     ammo 

^^H                     treaducDl  of,  4^ 

byoscinc    hydrnbro- 

uiuin  citratCi  401 

^^H                 Car^'za 

motan  M"^ 

bismuth  Buhnitrate,  400 

^^H                     alropinc,  \'j*^ 

opium,  LzS 

copaiba,  teft 

copper  aufphate,  403        \ 

^^H                     bjatnuth  subnitrale,  400 

I>aU'S&iurii  bromide,  139 

^^^1                        roriLire,  19:4 

vnleTian,  75 

eTK"'.  737                          i 

^^H                        CUbi^t»5, 64Q 

veralnirn  viride,  345 

ferruuii  sulphate,  431        1 

^H                         plycerin,  774 

/^crwrtaf  graurJkr  ,- 

nitro^hydrcchloric  Dcid,  1 

^^H                         ii:hthy<}l,  jr^ 

chromic  aciiJ,  764. 

43a 

^^H                         soiipyniJi  6c^ 

nitrit  aciti,  764 

zinc  uiidT:.407 

^H                  £bu^A .' 

DiabriffS  ittsipidus  .- 

zinc  &u  lph:ite.  403 

^^B                      airopin?,  170 

Qnlipynn,  59B 

DigilQ  Hi  'pMson  ing  ; 

^^B                      codeine,  L37 
^^H                      dionine,  136 

^J-R''^  7-*7 

treatment  of,  310 

c^'Alginc,  606 

DtIu//3/io*t  of  heart z 

^^H                      Edsemmm,  759 
^^H                      heroine,  ij6 

opinin,  i7g 

con  vail  aria.  317 

Diabetes  ficUiius  ; 

di  pilaris,  104 

^^^L^^             opium,  1^ 

anlipyrin,  598 

Difatatiiin  0/  stomach  z 

arseiLical     solmlDn     cjT 

naphtol,  030 
Diphtkftia  - 

lithium,  tnolc)  &4l 

^^^^^^r              irpntmcnl  of,  715 

'^'^'J'p  737 

aniilorin,  yb 
bciiEoic  acid,  ^S 

^^^^                        Coxi.'*9      hivu      syruj), 

tflvccrin,  77^ 
hydraetn  dioKidc,  818 
jnmhitU  501 

boric  acid,  fli4 

^^^^H 

carbolic  acid,  561 

^^^^^^M           cmtitiiLs,  6^3 

liLhium,  6^ 

cold,  31.  37 

^^^^^^1              expectorant  A,  716 

Marti  Ti«nu's      sol  u  lion. 

creoEOtie,  368 
hydrochloric  add,  436 
hydruKcit  diuiidc,  B17 

^^^^H            ^yccrln, 

^iLOtel  6^4 

^^^^^^B              ipecacuanha,  &16 

opium,  itq 

^^^^^H             ilnc-WQU:r,  7S5 

pipCTEuine.  683 

jsbcirandi,7il 

saccharin.  776 

limc-natf  r,  7^5 

^^^^^^1            mercury,  ^ 

Ihvmol,  37a 

mercury,  460 
Monsel'^  Koruf  ion,  4AT 

^^^^^^P 

Diarrhoea  : 

^^^^^^1            yetlow  mercuric  aubsul- 

antBcida,  7lk> 

papain,  800 

^^^^F               phah:,  ifA 

anlipyrio,  598 

potassium  chlorate,  683 

^                tystirn,  aMtmonia^ai .• 

Aroma  [ic«,  614 

re*icirrlti.  574                      J 

^^H                     bcnzDJc  ■tcid,  5^9 

aatrinsents.  378 

<il  rcptococcus  antitaxiDi 

^^H                        boric  flcid,  Haj 

atropine,  iSo 

St9 

^^V                      crpcUn,  S^i 

be1ladc>nna,  ifio 

tincture  of  feme  chlf^ 

^^H                Cyslifit.  chronic; 

bisniulh,  401 

ride,  43?                          1 

^^m                     arbutln,  ^38 

bLsmulhandunmonlum 

Disioralion :                          J 

^^1                      b^ntolc  acid,  580 

cicrnte,  401 

andtsthctk?.  H6                ■ 

^H                      betol.  a36 

bismuth         subgallatc. 

Dfttr-ciis,  sjctreisive--            ■ 

^^H                     boric  Acid,  f^^ 

caldain  caibDiiBle,  7S6 

turpentiue,  £96                1 

^H                     buchu,  &Ho 

Drotsy:                                 1 
blisters,  75a             ^^^| 

^^H                     camphoric  iii:id,  79 

camphor,  79 

rarhnlic  acid,  560 

calif  inp.  377            ^^^H 

^^H                     copiilbji,  69.^ 
^^H                     grindclia,  721 

Cb&uUuh'b  jmwdei,  78S 
castor  oil ,  646 

calunicl.  &J9            ^^^H 

cathartics,  640 

^^H                        Bimioco],  56g 
^^H                     Iodine.  \is 
^^H                     Juniper,  691 

rafechu,  383 

colcK-ytilh,  fiis 

CKH,  501 

CQnvalla.ria,  337 
copaiba,  ^8 

cold,  37 

^^H                     parelr^  hravn,  6^ 

crtosQle,  jOj 

dIfiplioffTics,  704 

^^^P                    moicinn  .S73 

cfKol,  737 

diEitflUs.  ^07.  67* 
divjti'tic!^,  666 

^^^H                        BalJcylic  acid,  £!4l 

hwmalojfylori,  383 

^^^1                        tpreht^ne,  773 

Hope's    camphoi    mlt- 

elatt'rln,  661 

^^H                        tarpcutmc.  vfi 

lure,  4J7 
LptcHcimnhn.  &7b 

hot  baLha,  703 

^^H                     uraitopin,  61^ 

j[ihfirandi,7JO 

^^H                     uva  ursi,  690 

ienibj).  503 
tlno,  383 

jalap,  637 

^^^1                    cea  mayit,  6^3 

maeneaium      «iilphatd.  \ 

^H 

lead  acetate,  M7 
Umc-wfltrr,  7H5 

^                                   1 
poiaasium       bltanrate,  fl 

^^1 

mngnt'iia,  643 
naphcot,  Hzo 

68d 

BCDparlus.  669 

^H                Debility: 

Lijtnc  acid.  476 

squill,  66^ 

^^H                              5k  VEUPASTTfENIA 

nitmu?  add.  437 
ail  of  cajupuC,  617 

Blrophanlhus,  316 

^^H               Deiiriuvto/  towjcvtri: 

sugar.  677 

^^H                         bliBtera,  75> 

opium,  119 

thcDbromine,  67^ 

^^H                     ohlornl,  14}^ 

pepsin.  7^ 

vo  rat  fine,  349 
Drunkard.'^  adi'namia : 

^^H 

rfjtiTi'in,  573 

^^H                         E^f?c  al'^13  Advnamia 

rliuTiarb,  650 

capsicum,  617 
Uysmffry.- 

^^^^              Hflinunt  ircmfNi  • 

sfxiuiin  phosphate,  656 

^^^K                    broETiinQtcd      comphoT, 

aLrv  chili  lie,  217 

c^lomv].  648 

^^K 

sulphuric  acid.  495 
^yrup  nf  Hme,  735 

caBtor  oil.  646 
cathartics,  64x1          ^h 

^^^^^                  chloral,  148 

^^^K                 cnHon  [Hi,  ttj 

tannjilblQ,  fSl 

copaiba,  698              ^^^H 

^^^^L          di^toiis,  joe 

tannic  ado,  380 
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mcitiata,  6j7 

plynrln,  774 
iodine.  475 

ipecacuanha,  636 
ruphioL  %To 
uilTDiu  add.  477 
opium.  139,  I W 
poUaBiuin  chluiale.  6&.-1 

amji  nitrite,  351 
anltpyriTi,  597 
altopinc,  178 

c«ni[i1iort  79 

■OAsypii  rafUciH  cortex. 


Hvc' 


ly  d  raslE  Dine  h  ydrochl  o- 
™ic,  74* 
Uyaprpna  - 
ijcohul.  }Sg 
uiladdi,  780,  783 
aftaf  Aidfl,  76 
ralciuR]  chloride,  7S6 
cha'«:onI ,  Sol 

cuunymus,  6p 
tlfwer,  6l6 
ftydnstfn.  745 
tiydrocM^ric  addn  426 

naphlol,  »iXi 
nitric  acid,  4^6 
puicrealm-  T^ 
pepper,  616 
pcpaiD,  79^ 
phvwjsligtna,  fli^ 

air\'rhniTiL,  ^17 

tctebene.  7Sj 
wahoD,  £14^ 
Dvtpnfra : 

ncfoinc.  1:16 
phycofitiKniA,  13 1 
qaebrnrr>D,  77° 


urvthan.  t&r 

c  *  ID  p  ho  r  ^  m  e  m  no  1. 

[  iiortT  >  S7I 
pIvMrin,  774 
ichUiyol.  504 

raeiathuln  ST> 
nupTitol ,  K» 
papain.  Sod 
reaoniii,  574 
suprftfrnoi  fflp^uie,  514 
niiC«>j(idcDlnlIiiCDl,4oa 

pqluMiuni  lodfde,  477 


armpyrin,  s^ 
iadnform,  41^1 
polOAsJum  lodidt,  477 

«ujGAr.  677 
Em/Sit  - 

See  ViuiriNfi 
Emphyirnm  . 

tiutbrftcho,  370 

creosote,  566 
iodine,  476 
iodoforni.  4SJ 

faitiphrirH  79 
dikitalis.  J07 

See   alu]    Heakt    nra- 

EASE 
Endom^iriiis  - 

h/drasiinine  hydrochin- 

mic,  74a 
thyroid  extract,  510 
Enifne  /fz'er :  I 

SC-C  TVFIIOID    FEVER 

Entfntis  ■ 

aslriiiHtms,  178 
cii9li>r  oil,  646 
chlorine,  AH 
cupjicr  aulplinle.  adj 
enemnlH,  €\j 
fl Allseed,  Tfig 
jUdN^ncaiuia      eutpbmtc. 

DPIUTD,   139 

TtEorcinH  575 
silver  Dltmie,  4.10 
sjjppcry  elm,  767 

Etturesii  .- 

Sec   iMCOr^TlNBSCK  OP 

ITHINI; 

Epfttme'd/  /n'fr  r 

BCunitCj  359 

silvcr  nitrate,  4[o 
Eftilepty . 

aceianllid,  603 
ammotiloia       bromide » 

3*1 

amy]  nilnte.  s^e 
smeallictLca.  t^ 
HTiiipyTjn,  597 
borui,  524 

calcium  bromide.  jW 
eatn prior.  79 

erpH-  7J7 

eoTd  bromide,  fl4t 
ydrastinine  hvdroch  Io- 
nic, 746^  748 
hj'dmhromic  acid,  J43 
[Itfiium  bromide.  343 
pbysoBTi^^a.  131 
pota4*;ium  hroniide.  3j9 
saiiconiii.  -jqi 
fiilvcr  nilTHleH  lie 
«HiJuni  brrimide,  949 
^UiuLlium  liromide.  24a 
Bulpttonal.  156 
ftno  niide,  40s 
Eptstaxii : 
cocaine »  19S 
piyoi,  736 
lannic  A  do,  jBt> 


Epitkttiopm  : 

Tcaordn,  574 
Krf'sip^iiti  ■ 

aiilipvtin,  W7 

anLitoxin,  519 

atropine,  i-o 

bcti&jk  ncid,  s3fl 

boric  AC  id,  Bai 

caitolic  acid  injedlons. 

561 
CftoBDle.  567 
feiTcriiii  Bulphate,  431 

iodine,  475 
atreptocuccus  amiioxiti, 

[Inrmre  of   ferrlf  chlo- 
ride, 4J3 

atninDiiia.  375 

Excariaiian-i  - 

Klyconii,  774 
E^cpklhaipm  goUrei 
picnc  aeid,  555 
spBTldjLtr,  3JJ 
splenic  etlract,  514 
stropiianlhu^,  \ih 
Ibymua  gUaiJ,  ji,<^ 


convnltaria.  397 
dlgltaJlrt,  3(M 
strychnine,  aij 
FAMtes.  trritaHonaf- 
glim  arable,  7*0 

silwr  nitrflte,  409 

/"OJ'JBJ 

nnphtol.  Sao 
Fe^ai  occi/niulaticn  : 
black  draitghi,  453 

Ep9Din    5Dh,  6^ 

lm!ived  oil,  771 

senna,  6si 
Feel,  swe^ine  of> 

chalk.  7» 
Feet,  tender - 

tannic  acid,  jSo 
Fetan  : 

carbolic  acid,  561 

cocaine^  199 

ail vcrcit rate,  410 
Fa.'cr: 

acelanilid.  tfy^ 

aconite,  359 

antipyiin.  596 

barley  water.  7*19 

chloral,  14B 

cold,  33 

diaptioretict:.  704 

digitalis,  jofl 

diiireticR.  666 

exalEine,  6:>6 

SelAemium,  vjit 
ydrogen  dioiride,  RiS 
iahomiidi.  ?[! 
icmon- juice,  373 
neniml  mltture,  678 
nitric  at:id,  426 
phtnncetiEl,  604 
phcnix-iJll       tiydfochlu- 
ride,  603 


^ 


^^lad^^^^^^^TNDEX   OFDTSKASES^^^^^^^^^H 

^1            Pctfcr.- 

Glands,  cHfargfd: 

Gtirttt,  retraction  0/:  ^^H 
iodine,  475                   ^H 

^M               quinine.  534 

iixlnlorm,  4S1,  483 

uicrcurijil   oinlmcDt, 

^^M 

^H                        f  Itmlc,  &-3 

♦64 

^1 

^H                    <4aieff    9^ Ml     or     rutri:-, 

rntrciinnl  ph^ier  46^ 

^1                        7JJ 

naphttilH  8^ 

^^H 

^B                    vinegat.  J7J 

HiriHaiemesil                       ^H 

^B                 ^w      also       TvPHom 

(Tiirr; ; 

Munbd'H  Hilutlon,  4a^H 

^H                             CHVe«,           SCAKLET 

cantb^ridca,  70a 

tannic  add,  3^          ^^| 

^H                             FBVBB,  «tC, 

tlDdurv  of  ferric  chlo- 

vmffiar, 373                 ^M 

^H          F'^troid  Suwiors  of  uterus : 

ride,  422 
lurprtitmt.  696 

Hfrriatitria                         ^^H 

^H                 Sre   UTBFttfS,   i^jiKoiu 

gallic  acid,  ^)             ^^M 

^H                             TCTMOHE   OP 

Goitre : 

lurjt^MittV,  frgb             ^^H 

^H          Insure  If/  anui  -- 
^H                 beruQic  Arid,  589 

iodine,  47s 

fli£-tfiopti'su :                        ^^1 

thyroid  ex  trad »  ^iq 

aluni,  3S6                          ^^1 

GonGrrheta  r 

niDTnixation.  717           ^^M 

^H                 (,-uc^aCt  19S 

antimony  t  ^i 

erKot,  Z16                      ^M 

^1            FtsiuiA: 

argotkiTi,  4J3 

l^allLC  acid,  30i  ^^| 
Lptcacuanlm,  617         ^^M 

^1                 rr«osaie,  5^ 

bentoic  aridn  sfi* 

^H           Haiuiencc  : 

beml  5S6 

Lend  ac'ctatc,  ^^j          ^^H 

^H           F*ost-bilei : 

bicmulh,  400 

Montei'g  solution,  4dii^^| 

copaiba^  6^ 

uJl  or  turperulutr,  61^  ^H 

^H                 ichlhyol,  504 

creolin^  Sai 

opium,  iiS                    ^H 

^H            Faw^Hilei : 

hydraslin,  745 
hydTosen  dioiide,  Si9 

Hayjfi'tr  ■                          ^^H 

^M                 3«r  BOJLS 

cocaine,  ig&                ^^H 

itrol,  413 

quinine,  ^                ^^| 

kava,  71ID 

resoTcIn,  373 

^^^P 

Tualicn,  699 

suprarenal  extract,  514. 

oil  of  erigerDU,  699 

Headache :                               ^^- 

^V          GalactDrrfuea  r 

oil  of  sandal  woodn  Q9J. 

ammonia.  773            ^^| 

^H                 antipvnn^  ^ 

7M 
partirB,  68g 

puui£:?iiujti  [iromldt,  739 

ADtacidB,  7B1               ^^B 

^H                    bellm^onEia,  1A0 

antipyrin,  59S             ^^H 

^H                    er^ol.  737 

cmL-tics,  67a                  ^^H 

^^1            C<^H-stones  - 

quinine,  543 

^H                       See  BILIARY  CALCtLI 

resorcin,  573 

ergot,  7^7                        ^H 

^H                  GarffTTRf  . 

silver  □ilra[e,4LO 

^H                 carbolic  add,  «6a 
^H                 nhric  acid,  436 

tartur  emetic,  541 

phenacttin,  U4          ^^H 

urotmpfn,fiS6 

Hfartturn  ■                         ^^H 

^H            Gangrene  \ff  the  iungs : 

tine  acf:late.  403 

aulocids,  780                 ^^H 

^H                    i:arbDtk  acid,  560 

Gonorriiirai  cystitis  : 

Heart  disease--                    ^^H 

^H           Gastraigia: 

belOl,  5^ 

adnnKtin,  333  ^H 
caffeine,  ^»                ^^B 

^M                 alutan  3B6 

GonQrrha:ai  rhtumtitism . 

^H                 arflenic,  451 

salicylic  add,  5SE 

cunvalEana,  377 

^H                 blBmnlh,  jgg 

Gout  : 

digilslis.  304 

^H                 carbolic  acid,  ^fio 

atscuic,  451 

HofTmacin's  aiaodyne,  8j 

^H                 liydnvyanic  add,  368 

cafhartlcB,  640 

mercury,  374 

^H                 maDKancsc  dJojiLde,  41.1 

i;<*d-livcroil,  490 
L^olchlcuEii^  49s 

^pAncinc.  .UJ 

^H            Cajirii  trisis  ,■ 

5irop]iHinthu2, 31&         ^B 

^H                 antipynn,  5(^8 

ichthyiil.  504 

itrychnire,  ?iT  HH 
veialruoi  virjde.  346      i»  ■ 

^H            Gastric  ulcer: 

litliium,  6^ 

^H                    iMsiiktith  oxyiodidv,  401 

^H               oil  of  LurpcntinCp  S43 

rDaRtirbio,  643 

See  also  ENDocAftmTiB 

Ptpt'r,i7ine.  «s 
[xitd^fiiuin  iudido,  477 

Hearf-fai/uri^  r 

alcohul.  j^                   ^H 

^H                 reaoTcLn,  573 

'lallcvlaTeE,  5S1 

ammonia,  373                   ^H 

^H                 Eilvtr  nitrate.  41a 

tuliiliur.  fi44 

airiyl  nitrify,  350  ^^| 
caffeine,  336                    ^H 

^H            Gastric  HHCasinrss . 

3u1pbuTi-tlcd  hydrogen, 

^H                    0nt4f  id^,  7S0 

734 

camphor,  79                 ^^H 

^H           Gastrins . 

irraLnit^nt  01,  34 

dixil-Eilis.  3i:]kt                   ^H 

^H                 ammoniam       chlaridc. 

Gout,  rflroccdcmt  : 
el  her,  95 

niiroelycerin,  254  ^^M 
alTophnnthus.  315        ^H 

^H                 btsmuth,  399 

^H                    calcium  cliloridi:,  7S6 

GraHuttir  con/uucfii'iiis  : 

suprarenale,  513           ^^| 

See  CovjUKCTiviTis 

HeTHiCrania ;                         ^^H 

^H                    hydr^titlR,  744 
^H                    silver  iiJliatr^  iia 

Gmuulah^ii,  r^xuftrrant  - 

am^pyrkn.  59-'^              ^H 

burnt  alum.  765 

HerHipfeg^ia, .  ^H 
elecctifity,  56               ^^M 

^H,                 veralrum  viride,  34(1 

copper  sulpbate,  763 

^H           Gitstro-fnteritis  : 

£Jnc  Kulptiate,  763 

niaasazv.  5                          ■ 

^H                 chLoriiiL-  «aler,  SoS 

Gravel  : 

alr>c]iiiiiii.',  ii<i 

^H                 hj'dni'^Tik,  7^4 

bencoic  ucic!,  3^ 

fjf*'ii'rrtiiifii'      from       tht 

^H           Glands,  rutarg^cd: 

potassium  acetate,  679 

toiveh  ■                         ^J 

^H                    ammomum  iodrde,  479 

«fllcr,  666 

oil  of  turpentine,  figS  ^H 

^H                 carbolic  acid  inject iuns, 

tea,  tpqo 

latiiiic  ncid,  j8o           ^H 

■                     &«i 

Grox'gs's  disease - 

alum,  ^                         ^H 

^H                 cod-UvcT  oil,  490 

See        Exophthalmic 

^H                coniurn,  359 

OOITltF 

astringents,  J7S           ^^H 

^^1                Icbtliyol,  5C4 

Gumma tii  -■ 

cucaiiic,  19S                    ^^^1 

^^^^^        Iodine,  475 

caJcium  phoffphalt;,  493 

crboai:tte,  56^           ^^^^^ 

^^^^^^^^^^^IND^^O^n^ASE? 

.                                               XXV                ^H 

fffwtor'-fntffft  .- 

Jfyfiff-fmfsis  .- 

It/SontmaHorts :                                        ^^| 

trgot,  7^ 

Srt   VOMTTIKC,   BXCF^B- 

scluiion  0(  l«nd  Kuhnce-                 ^^| 

ipevac .  627 

»iva 

tale,  3^                                            ^H 

lead  acelate,  397 

i/iiperidrosis  ■■ 

stramDniurn )  18^                               ^^H 

m>iicr»,  099 

flraenic,  450 

tnriBr  enieitc.  340                         ^H 

HoiucVa  solution,  iH 

fiyperpv'fxia  : 

hi/ltieNza                                                   ^^H 

a\\  of  trigi'pinn  693 

Sf*  KeVE[( 

aconiL«.  ^60  ^^| 
naphtcf,  flsD                                  ^^| 

oil  of  lurpenllne^  6g£ 

Nyperlropfty  qf  h^arl  .• 

aulphuric  ncid,  473 

■conilc,  3^ 

piJocarpine,  71c  ^^| 
fDltpyrtn.  607                                ^H 

tannic  arid,  jSa 

Teraimm  vind  5,346 

J/emtirrhoiiii 

Hyper-irophv  of  Mlerus: 

Insaniiy                                              ^^| 

flJoM,  65a 

Hypoekon  ariasii  - 

hvofcinchydrobromatv,              ^^| 

cocaine,  19H 

^^^H 

cubcta,  6^ 

jikohni,  169 

hyoscyamu^.  l8^                 ^^^^^H 

caemaia,  637 

Hysteria  -■ 

«p]4?en                   515                ^^^^^H 

f  lyrefin,  771 

aniipyrin,  507 
aiili5pnsmDJi<:s,  73 

ifyrnid  eitrscl,  jid            ^^^^H 

Ittdijfoitn,  4JS4 

5<!c  fUso  Mania                   ^^^^^H 

IChial,  4^5 

a-i^fcEida,  76 

^^^^^H 

putaulum  chlorate,  6B.? 

bromaLtd  caraphoi.  St 

Str  ^LI^El'LI^*fNaU                 ^^^^B 

stramonium,  iS^ 

camphor,  79 

Inlermi'if^Ht  /tZ'cr  :                               ^^| 

«UlpUur.  6^4 
tannic  add,  ^0 

cncmne,  *u 

Sr«  M\i.Afcl4.                                    ^^1 

coniuiOi  365 

Inteririev:  ^^H 
chalk,  ;B6                                     ^H 

loba^to,  t6o 

Htpalir  congesftou  - 

plecrriritj.-,  58 

k'hihyo],  504                                ^^H 

cutKartica,  640 

ctbcr,  9j 

Miciiina!  a/onr:                                   ^^H 

chlnjrine,  80^ 

gold  and  flodlum  chin- 

Calaliar  b^'an,  730                            ^^H 

dandelion^  603 

ride,  i6^ 

Intestinal  I'aturth  :                                ^^| 

cm  elks.  6j2 

Cfj]  aA  wi}rin3ci:d,  Tfj 
poXassiutn  bromide,  339 

iLiiiiiioniuiii  chlDride,  719                ^^H 

lemon-juice,  373 
nitric  acid,  in 

Calobar  bvan,  J31                        ^^| 

sudlum  bromide,  24J 

cathartics,  640                              ^^| 

nitro-hy^rochlanc  acid, 

sperttine,  331 

fori:?d  tn^^mata,  637                     ^^H 

43S; 

valerinn,  75 

hydrA>^t(«,  744                                   ^^M 

sodmni  pJKHphAtc.  656 

HysUrUai  coii'uhiorii . 

NrpAtic  forpor .' 

anicaEhtaiaf  66 

lontialbin,  3X1                               ^^H 

ammoniuni  c  hloridr. 

anlip/rin,  597 
C8inp]it»r,  TV 
musk,  74 

7» 
i:3lom«l.  7W> 

Sec  also  EHTEKiTta                     ^H 

Inieslinal  dyspepsia  -                        ^^| 

cathartics,  640 

NyUftirat  paralysis : 

Calahar  bean,  sir                         ^^| 

cuntiymuft,  643 

cicciricjty,  M 

iptfCACUCinha.  6^ 

salol,  5^5                                       ^H 

lemon- f Die?,  373 

^^H 

polauium  acetate,  67^ 

1 

atropine,  iBi                          ^^^^H 

widium,  783 

Ifhttiyoxii : 

mercury,  ifio                        ^^^^^H 

stuJium  fjhuspbflie,  G56 
laniuicuin,  603 

naphtoL)  Sao 

Idi&ey  .■ 

thyrrild  entraft.  jio 

Wahoo,  643 

54V    Dl.AElL^fR,   TVBTT4'                  ^^1 

licpvtilii . 

Jmpi^lcnce  - 

DLC                                                              ^^1 

Ajnunotiium  chloride,  7«) 

turpentine,  696 

Irritable  heart .-                                       ^^H 

rnercury,  461 
nitrD-hyarQcli]t>rH:  acid, 

IncoHrinfncf  0/  ^rinr : 

digil-ih^,  305                                       ^^H 

antip^iiB,  5gS 

y/r  A                                               ^H 

4JB 

alr(^m«,  179 

Klyctrin,  774  ^H 
sulphur,  644                                  ^^H 

Hermia  : 

chbra],  149 

Euucallicsia.,  K 

iron  bfiwn^de.  423 

See  R.HUB  TOEICODBN-                   ^^| 

U^pT! 

qiiimne,  541 

nsphiofH  ^TO 

slrychTiinc,  ai7 
lUrpenlire,  696 

l>KOEf                                                         ^^1 

Uuicough  .- 

^^H 

dtrtipific,  179 

fn/anttlf  ttttU : 

^^^1 

chLuMl,  J49 

Si-t  CuLic 

^1 

rtbcr,  9S 

Infanhiff  tonvuisf'oris  : 

JauHdi£e:                                                   ^H 

mush.  74 

See  CoNVl)L!ilO.NS 

ammonii]  m  c  ti  lortde.  7311                ^H 

sulphortal.  1^ 

fn/antHc  di'arrhcea  -- 

cmetlu,  6»                                    ^H 

Hoarttmns: 

Set?     CHftLFttA     INFAN- 

loi^ed mansta,  6jH                      ^H 

culxbs,  figg 

TUM 

ipecncaanha,  6»                            ^H 

bToraintj  7^ 

nitric:  and  4^.7^4 

In/antiU  partly xh  ,- 

leraon-Jijice,  37 j                                  1 

elpctndty.  56 
masaiKe,  5 

mercury  64S  1 
nilro-hydrucblotic  ncid,                     1 

HydrifCiit  -■ 

Btrychnifte,  flij 

43B                                                    1 

rarboltc  ac-id.  56L 

fnJtamrnat^Hs  - 

pntas^Luni  acetate,  679                   ^k 

iixlinc,  47^1 

lilihltri,  7jT 

pulo.'s^jiiin   bicarbunalc.                .^^H 

Njydrot-^phaiiti  - 

carbolic  acid,  561 

sodium  plinsphalc.  6^                ^^H 

polaf«liim  iodlden  477 

L'ijltl.  JO 

Irod  acetate^  3(^7 

aodium  iSiiltA,  78^                          ^^^k 

caostic  poiash,  761 

lend  wftlpf.  397 

Joint i.    fkr'iTitf    tn/Satiftia'                 ^^H 

f^hHfiitics,  Tto 

mtPL'jry,  4^ 

lion                                                  ^^H 

hypftcidity . 

allv^f  nitrate.  41a 

blUtcrt,  7^3                                  ^^H 

&F«  ACIDITV 

cautery,  753                                  ^^H 

^^       x\vi                              INDEX   OK  DISEASES.                  ^^^^^^^B 

^^^L          Jofnls.   thrtmif   irt^am^t*a- 

L'^ukirmiii  - 

MaligHant  pu^iulr  :           ^^^^^| 

^^^H                     lioii  of: 

boni'-niflTnjWi  yi> 

FjichaTOtjcsH  760               ^^^^^^1 

^^^^L                cud-livtr  oil,  4S9 
^^^H                i^nld  niLd  Wium  chlo- 

cold^  32 

^^^^^^1 

ergot,  736 

belUduDna.  179                 ^^^^H 

^^^^B                tclith^H  5134 

iron*  419 

rnlharticit,  640                      ^^H 

spleen  e>tf«fl.  y* 

^^^H                   iodine.  475 

LkhcN : 

chloral,  148                                   ^H 

^^^^r                iixloform.  4^3 

araeiiid,  4^ 

chloral-camphor,  154      ^^^^H 

^                        ma^sFnigf^.  s 

SJponta  .' 

conium.sC^                    ^^^^^| 

^1                            incri^urjal  plaster,  4^ 

ifhthyal,  504 

troton  oil,  6&j                 ^^^^^| 

■                        onunonJai:  plaster  with 

LH/urmia  -- 

hyoscine        liydri4iro-          ^| 

See  Uhic  acip  ciath- 

■                                mercury,  723 
^M                            cod-ljvt'r  oil,  489 

BStS 

mate.  140                               ^| 

f.ivfr  ffiif^rrs  - 

AfnFjr'd  it  patii                                       ^H 

H                             bdhlCp  475 

5ce  Hefatii: 

5irc       DBLiai[?H       TRB-             ^H 

^B                    Jainls.  tubrrculosis  o/i 
^1                        iodoform.  483 

I^cal  amrjlJiriia-- 

^H 

electiicity,  58 

Ma^tihs:                                              ^1 

L(K9J  paralysis : 

bclladoiina  ploatcr,  181             ^H 

^^                  Keloid : 

^^^_^                 ichiZij-ol,  504 

^^^H                 thvrnid  otlra'^l,  510 

^^^V           Ktrafitii 

^^^^                     atr^jjiine,  i*ti 

■                         -iupriirfiial  r-ipRUlt.  SI4 

^^^^             Kid'tcyi,  tfi/i^irjtwft  of  : 

^^^^H                   dwcct     spirit    of    nitre, 

masaage,  5 

MoslHrbaiiov  -                                    ^H 

!.rtritmotar  atairia  .- 

potassium  bromide.  240           ^| 

anlipyrin,  ^gS 
glycero-phoBphata,  493 

M^laHchoiia :                                 ^H 

cocaine,  201                              ^H 

Lacoumfcr    ataxia,   pains 

thyroid  extract,  5to                   ^H 

0/- 
acetanilid,  6n 
nntipyrin,  398 
htoiicinc,  141 

cod-Ilwr  oil,  490 

MemtfrnnoiLi  eroup :                        ^H 
M^iire'j  disease.'               ^^^^^H 

MeniTtgilis                              ^^^^^H 
cautery,  753                      ^^^^H 

[chttiyol,  504 

31                          ^^^^H 

^^^^r 

polfLSS^um  iodide,  477 

electricity,  5^                ^^^^^H 

^f                  Lator: 

BnlirvlatefJ,  $14 1 
aalptiuT,  644 

^^^^^                chloTtil)  143 

Lumbrtci  r 

calcium  phosphatE,  495           ^H 

^^^H                crmlin,  »7i 

Sf^e  RollND-WoftH^ 

creL>>ole,  56^                             ^| 

^^^r                crKui.  7:^ 

Lupus  -' 

di)ciuHs,  309                                   ■ 

^V                     F.at-yncMmi'i  jfndutus . 

ariatoln  4S5 
Br^tnic,  7M 

hydra»;tiri1nehydrochLO'          ^1 

^^^_                   bK-IIadL^rtiia.  178 

Lirbciiii:  iiidide,  4^ 

rate,  74S                                ^1 

^^^H                    chlorpl,  149 

cnndiiiTidin,  (note)  755 

mammary  glands,  507             ^H 

^^^1                 (npectordnt),  716 

g:nalarnU  569 

oil  o(  engeron,  692                  ^H 

^^^^H            /.ar-yii^itis.- 

ichthyot,  y^ 

rue.  8S7                                    ^H 

^^^H                 CAmphDr-mtnlliot, 

phospliH^rus,  4JJ 

rod  morcurif  wdide,4C7 

SfiTine,  7?6                                    ^H 

^^^B                                     571 

Itiyiuid  extract,  5Jd                ^H 

^^^^B                c^niiw,  198 

thytoid  L-Htnct,  510 
/-ytnfila  drn  t  fts  • 

.Ifgnsfrvatfon,  suPfv-asjivfi            ^M 

^^^^1                gelsemiutn,  2^9 

c/.^                        m 

^^^B                plyccrln,  774 
^^^^H                iodoform)  4Bj 

ichtEiyoL  ^ 
sulphurated  time,  643 

See  AmiiiNLjHBhasA                 ^H 

Afercuf-ial  pfjalism  r                       ^H 

LympHoviU  : 

See  PTYAL[>kM                                  ^H 

jr^tnk,  449 

Mf^triiii                                    ^^^H 

^^^^1                   wlver  nitralc,  409 

CT«ceole,  56S                  ^^^^^1 

^^^V                tiu]itartiiu]  tupsuk,  JI4 

erEot,  758                        ^^^H 

^^^H            £fd^  paraivsis  ; 

M 

Jftr/rorrfiij^ia  -                                  ^H 

^^^H                 Heclriclly,  ^ 

erscl,  716                                       H 
tiyuraatminehyunxihla-          ^H 

^^^H                 strvchiiijic,  J15 

Jtfa/aria  .- 

^^^^1            Lead-pmsonitg' -• 

nmmonja,  273 
amtnonitimcnloride,  7x1 

mte,  74S                                  ■ 

^^^^1                   nlum,  ^Sb 

Afij^raim  ■                                            ^M 

^^^^1                            illLOpiflC,    IjS 

amjl  TiilritCi  350 

amyl  nilrlte,  73L                          ^H 
anlipyrizi,  598                              ^H 

^^^^1                poto-^&ium  LodJdff,  477 

apiol,  7aS 

^^^^1                flulphuric  acid*  42:^ 

araenic,  449 

cfll?rme,  J35                             ^H 

cHlorofono,  loa 

[a.nnub»  iadica,  l£6                 ^H 

^^^B                   tr«itniml  of,  394 

nnchQn*iie,547 

cocaine,  sci                              ^H 
electricity,  57                          ^H 

^^^^V            Lepra  ■ 

counter- irritants.  753 

^^^H                 nmnioniitni  iodide^  479 

eucalyptus,  551 

ViiAd  bromidi:,  343                   ^H 

^^^H                 idhlhyul,  ^ 

gflRtmiLim,  759 

B.^1ip^rin,  607                    ^^^^H 
JfH  ral  aistasf  :                    ^^^^H 

mercury,  64S 
pichc  acid,  553 

^^^H                 bismuth,  400 

328              ^^^^H 

^^^^1                 CTeo«)le,  5^ 

pl|wrin.  6i6 

di^ialis.  304                   ^^^^H 

^^^^H                fcirii;    ammonium    &ul- 

pJtaiisiLm  acetate.  679 

Morphrra :                                ^^^^^| 

^^^H                   ph  fltc,  42  J 
^^^H              bainc,  475 

qainine,  541 
U'jitlnifg's  nurture,  hS 

oTw^nk,  450                     ^^^^H 

Mnlftpu                                     ^^^^H 

^^^^B                pouasium      |Knna.ng:a- 

Malarial  Heitrnl^iai 

aittauiljd,  6n3                    ^^^^H 

^^^B                      nnrtr. 

ar^eriiCj  449 

JtuscartHf-pfis^yniHff-.-          ^^^^H 

^^^H             rewrrin.  57J 
^^^^1              Unoic  ado,  3^ 

elecliidty,  57 

mmpluc,  (note)  iSt       ^^^^1 

quiuine.  543 

dlglCfllb,  339                     ^^^M 

IHP 

Sdk^^dt^ase^^^^^^^w^^^H 

^P              Musfutar  r/ifftmatfstt  jr 

Neunt^ia,  ttilervn'/ifH/  .- 

Qpium.-pRi!aniHi^-                    ^^^^^| 

^L                      Afonllp.  jfty 

See    Malarial    keet- 

ntrnplne,  t^                     ^^^^^| 

^^^^fe             Dover's  powdvrj  713 

HALtflA 

caETt:LtiCi3^                        ^^^^| 

Neuralffia,  i'ltestinal-' 

strychnine,  317                           ^^H 

^^^^1             ictitliyol,  504 
^^^^1             jaborandl,  711 

Hliim.  386 

treBimcni  r>t,  ijrt               ^^^^H 

Nadr*iigta.  rh^umahi  - 

Osmidrtisit:                              ^^^^^| 

^^^^P             irnif^a^fi. 

Sre    RHGiTHArrc    nku- 

lannir  lu^ld.  38a               ^^^^H 

^^^■^             upium,  17^ 

RALOJA 

Oilcomatitnti :                       ^^^^H 

^r                         potoasLum  iodide,  477 

jWm  r-fl  iihtr-ma  : 

cod-liver  nil,  4^                          ^^H 

H                      lUlphuT,  ^ 

cocaine.  90t 

pho^tiatf?  ot    calaun^          ^H 

■                AfytfUii , 

cud-liver  fji].4gj 

^^^H 

H                       eleetncii^H  56 

g|yrern-pfu«phates,  dp? 
gold  and  sodium  chfo- 

pliDsplioruft,  433               ^^^^^H 

H                       phPHphoru^p  431 

phoaphonu,  43a                 ^^^^^H 

■                       lilvti  Qitratc.  41D 

H                Ifyocardins  -■ 

ridf ,  j6g 

^^^^1 

H                       digftfllb,  307 

hop^.  f  ? 

ri^phtcil,  2^^                     ^^^^H 

■                JO^Az/Jfy  .' 

hvpi>phH-iaphili-s,  4^ 

roiorcEti,  573                     ^^^^H 

■                       ihyroid  extract,  510 

phri'rplLonm,  4^5 

Otofrhvn                                    ^^^^^^H 

H                MvxtrdFmii  - 

rtnl-curc,  17 

creowplt,  5W                          ^^^^H 

■                       Ihyroid  cKCmct,  51^ 

fpnrtcine,  331 

hvdrnstin,  745                                ^^f 

^^^^^ 

fnryrhnln*^.  ai7 

pntA^^iiim      p4TiiiatigB'          ^^1 

^^^^^L 

IrealmeLiC  of,  e6 

nate,  ^i&                                      ^^| 

^^V 

Wnrburg'fi  titfccture,  543 

OifcriaH  irritaiioH                             ^^M 

^^^^■^ 

Neuritis . 

gold  and  scidium  eli1i>           ^^| 

■                          Sep  Pol^iSEKCi 

Rcanilc^  36a 

ride,  469                                 ^^J 

nlropme,  T7I* 

Oppriart  arnraigto. .-                         ^^f 

H                   Sasitf  iatorrh  : 

Mister*.  7.^j 

amnjouium       cbloHdc:.           ^^| 

■                          Sfc  RujNiTis 

tautt:ry,  753 

^H 

H                   JVimisfa  - 

eleclTifity,  57 

£u1d  and  aodium  cblo           ^^| 

■                       See  Sick  stomacb 

aalicylalcs,  5^1 

H                Mefik'ilis  : 

if«lrtrnnn,  4J^t 

ridt^,  469                                 ^^p 

■                       See  Bhigilt's  ifiSBj^SE 

Ouer-sf^r^ttoH .                              ^^M 

H                   A'cnvits  trxhatisticn : 

i^'igkt-siL-eats  -• 

asltin^ntt,.  378                            ^^M 
tannic  iicid,  380                         ^^| 

H                       See  Nel^kasthenia 

aiuiTiH  .w 

H                A'rr70Hj  headacke: 

OjralK  acid  ifuMtkciii  ■                   ^^M 

■                       raHvine^  37^ 

atrupine,  i9o 

nitric  ac]d,  4^                               ^^| 

^^^^                 rflmphor.  79 

camphorir  add,  Sn 
duKime,  1J& 

iiiEit>hydrochlr)ric  acid,           ^^| 

^^^^L              Ftber,  93 

4ae                                           ^1 

^^^^P             vmlenaniilc    of    ammo- 

trgot,  736 
gnllir:  add,  3JI3 

O^rali^  acid  p<tisorting  7                 ^^f 

^^^^                    ftmrn,75 

tfea1nif»n|  of,  374                          ^^H 

H^                 yerz'^ui  L-iimt/iig-' 

3iilv>hoiia],  1^ 
fiUlptiLiric  A<:Ld,  415 

H                       Set  VouiTiHC 

See  SivAt-W Ottilia                        ^H 

H                J^frt'^mnffs  - 

Wnzuic  ttcid^  5^ 

Oiena                                                    ^^M 

H                          Asafclidji,  76 

lUdine,  475                                       ^H 

H                       eamphcir,  7u 

H                       potassium  bromide,  739 

potAAiiunt      p?minnga-           ^H 

//octufHai  r-fitirrn's  : 

nate,  di6                                 ^H 

■                       valcnan,  75 

Set  ISCONTTNICKCKOr 

^^H 

^B                  JVfurafg-ul  .- 

t'BINt 

^^^^^^P 

■                       am  tike,  :[6i> 

NyTNpftoviti}\ia  r 

^^^^^^1 

^^^                  *lcolv>l,  3S9 

hyosdnc     h  ydrobro- 

^^^^1 

^^^^L             BmnioniLiiii  rhloiide,  7K1 

male.  141 

/^in-                                       ^^^H 

^^^H             antipyrm,  39S 

pgtHi»luin  bromide,  340 

a<etanjlid,  6aj                           ^H 

^^^H             4(&tfnic.  449,  451 

aconite,  ^^                               ^^f 

^^^H             blKtet^,  75;) 

^^^H            bu;>l-cl]jQT4l    hydraic, 

antipjrin,  59B                           ^H 

^^^^1             ctiiBAbu  iiidiefL,  166 

Q 

atrapine,  1^                                  ^^M 

FAceharin.  776 
irejiimeni  m,  sri 

cbloml,  T49                                ^^p 

^^^^1             chlcnl  oikmphoT,  t54 

chlarofarm.  rm                         ^^f 

^^^^1             chiofofurm,  Eo:i 

thyroid  CKlract,  509 

clectrLcil>,  ,^7                                 ^H 

^^^^1             cod-liv«r  oil,  491 
^^^H             CTMoncMoffll,  t54 

ORs/rmriiit'i  oj  the  bmcgJs  ,■ 

oil  of  p(rp|>enni[iL.  619                ^^| 

(■piiim.  139 

prLc:nac;:[jn,  6-4                             ^^M 
Pfxipiiation  a/  kejrt :                       ^^^ 

^^^1             elcctrkky,  ^7 

€Edcnia  i>/the  /ungs. 
»^trophjintIiiis,  316 

^^^H             eilier.  95 

^^^H             p>rd  and  fladium  chto- 

Sfe  altd  Dkmpsv 

btlladomia      plaster,           ^^| 

(EiopUoi^us,  sft-iciureof: 

isi                                 ^H 

^^^^H                 ride.  469 

annrsttieticG,  Itt 

conv^lLptin,  377                        ^H 

^^^^1             hydrocyanic  acid,  j6ft 

(^rjjkr'Ai'J  miiligna: 

fipartcinc.  33T                            ^^J 

^^^^P             iodof'TKi,  4.^1 

con-o?pivc  subIiniEitc,763 

Pannus                                                   ^^H 

^^^^1                ail  111  jiFppcrmint,  6r9 

ItQd  nitrnle,  y^ 

t^upratenal  Fi(ni!|,  314            ^^| 

Ophfhiiltriia  : 

faptfiiftva :                                     ^^M 

^^^^P             poloBBiuin  biomide,  339 

iodine,  475 

resorcin,  574                             ^H 

^^^H              poUJbium  Iodide.  477 

opium  htjhU: 

clecirlcily.  36                           ^^H 

^^^^P                             ^4J 

cocELinc,  »r 

^^^^^^                vtratrire,  349 

dionine.  136 

vtQ'chnini?.  «5                         ^^f 

^^^^L^^    Sti?  at^i  HEiiDACue 

tTcatiQi:nl  □!.  133 

Tcialiine,  349                           ^^H 

irtilytis  nff-i/aHs  - 
cunium,  jfy\ 
hyoacioe  hydrobroomle, 

Ui 

Parapiegia,  myehttt ; 

phosphcjruLi,  133 

<;t1v«.T  nJLiate.  411 
Parturilitj'i. 

5««  Lahob 
J'fmphigHS  -■ 

iiardifis  : 
mercury,  460 
potassium  iudide,  477 
licnitis  ■ 
LlistcTB,  752 
cold,  31 
Joduf^jnti.  ^i 
merrury,  460 
npmm,  1^ 
puulLiLes,  7^7,  77S 
vtTLittum  \iride,  3|6 

tbonc-nifliTow,  506 
tmicious  J'fver . 
ammonia,  273 
amyl  mlril*^,  5150 
CttUHlcr-irritanls.  753 
tiuininc.  54s 
WarbUfTi^'ii  tmctute,  543 
Sn:  also  MALAklA 
nm^l  nilfite,  251 
pvrtdAsiuia  bromide,  239 
hartiom  tumor : 
C3laE»r  htali,  2jl 

carbahc  flcid  injefllOTis, 
losphatii  gf-avet  : 

lea  mays,  693 

^sphaltAfia  .- 

betJMn*:  ariri,  s*^ 

g]  ycc  ro-prfio'iptiui  ic 
acid,  493 

urolrupln,  6&6 
\ospitorns-po4soitin£  ■ 

tryalinent  o*,  439 
kf Aiff  J  .- 

alcahal,  390 

;immatili]m  inilide,  479 

anit pyrin,  w7 

araeiiic,  451 

caU'nim  pht-nphale,  493 

canreMa  iudira.  l66 

canthiiridm,  {nole)  755 

(Odcincf  T37 
cod-livrr  *iil.  4B7 
creo'ir^le,  5S? 

RnUic  nrid,  3«3 

Suafaco'^  ^jof 
ypoph  Daphnes,  494 
iodiiip.  4^5 

pnimis  vintiniaiia,  613 
sulphumled  hydrogen, 

724 
IxibcrculinH  516 
ilcs  : 
5cc  tlkLMOkkiioiDa 


tnl  i*f  cajupul,  617 
reaorciii,  574 

atropine.  179 

culd,  ^L 

gdscmium,  259 
loditipH  47S 
mpfcm^y.  460 
oU  of  (urpcEilEne,  695 
pota^Kium  indide,  477 
pouliice^,  777 
salicylic  acid,  ^\ 
fteuritit  ffftifmN  - 
See         E^tL'SiON, 

PLECHAL 

PHFumjittia  ' 
pconlle,  jw 

aniTiignU,  ?7.1 
anlipjrtriH  597 
nrsenic,  4^1 
alrupiiic,  179 
bllEters,  752 
cnniphoT.  79 
told,  11,  37 
digitaTkaf  308 
frzni.  737 
^LAeniiuin,  139 
}^aiacDl.  569 
mtrtury^  4G0 
iDusIt,  74 
naphtol.  Sso 
oil  cif  Lurpi^ntine,  69G 
pho^b<>rua,  43a 
polillirffl.  778 
qutbracho,  270 
n.'spiralnry    BtimulsnlB, 

strydininc,  387 
tarlar  emelk^  141 
vtriiirum  vindt,  346 
PoisifHitig . 

nicnhn],  31*9 
ami iiLi Ilia,  37 j 
Qpomorphinb,  630 

heal,  ,v 

ipet^ariianha,  626 

mui^lard,  631 

zinc  sulphalc^  631 
PoisuHiiHi/nngi  ■ 

atropine,  i5l 
Pclwniyclitis,  acvte: 

SKR  I  HJPANTJJ.E  PAHAT-' 

post -part  I**"  kc/torrhaffff  .- 
tiyot.  7J6 
iprcaciiiinh&,  627 

PregnartO'  - 

calcium  phosphacp.  493 
c(>nfection     of      senna, 

ipecacuanha,  6* 
Prolnpim  qf  re£tutr\  .- 
'         strychnine,  217 
Prurigo  : 

hydtocyonlc  acid.  36'^ 

naphroE,  Kx) 
Pro  r  if  Hi  ■ 

bniCJTlO.  723 

chloral  camphor.  154 
plyccrin,  77* 
menthol,  570 
lobacco.  aCc 


Fintdft-  rw  «fl*ra*x« 
cro«;5 . 
See  Citciur 

ammcniiuin  Iodide,  479 
an^rij,  4M.5 
arsvnic,  450 

glycctin,  774 

^oa  powder,  (note)  649 

itxilne,  4^s 

oil  oi  cajupul,  617 

plKftphorus.  439 

resorcin,  574 

thyroid  exlracl,  310 
Psoropkthaimi<i  : 

cLirinq  oLntmeni,  46S 
Ptyalisitt  : 

atropine,  ifio 

tannic  acid,  jBo 
Pitrrpfral  convntsiotts  .- 

ocnyi  nitrite^  im 

ariKBthctrcs,  » 

ram  phot,  79 

ctilural.  14S 

nitfoglycerin,  tji 

See  aLso  Eclampsia 
Puerjicra!  trclaritpsta  : 

Sii«  Eclampsia 
Puerptral /rutr  : 

dig  it  alia,  J09 

nuclpin,  5^5 

uil  of  Lurpenlin«.  6g6 

Btrept^icoccuE  antttoiiin, 

5"5 
Puer-fieral  mania  : 

atropine,  i^ 

splenLp  tfiirnct,  515 
i'vcrper^t  pcritonilit  ; 

mercury,  460 
Pttrpttta  htriaorrhaffiit^  : 

*=rEot,  7.16 

oil  oF  tarp^ntine,  696 
Py£emia  : 

alcohgl,  2B8 

cjumme,  ^ 

tmciure   w  tenic  chlo- 
ride, 43a 
/y^iftis.  tfiranic  - 

buchii,  6S9 

cantharidea,  700 

JLinipcr,  691 
soilciylic  flcid,  5*1 
lurpemlne,  696 
urotropiii,  686 
uvs  arfii,  690 
fyueenii.  nirmiiranes- 
papaiii,  80a 

Sec  FtvEB. 
Pyn'ris: 

bismulli,  4m 
maiiKuneite  dioxide,  414 
allx'er  oxide,  413 


salicylates,  5B1 


Jfachitis  .- 

-See  RrCKBTs 

J^eiaxatu'i*  : 

aslringcnls.  377 
filTychnint'  215 
tannic  acid,  3» 


^^^^^^^^^^^^tndS^^^dtseases^^^^^^^^dIiI^^^B 

V               I^ifmirienl/^'crz 

Hhe^maihrti.         injlawima- 

^ro/it/otij --                                            ^H 

K                    arscnif ,  4M 
^^^B             iliBphutctic^i  7114 

lf>ry  .' 

larflapcLrillo,  501                          ^H 

aallcylic  acid,  581 

BjTup  of  EermuB  tadLd«.            ^H 

^^^H            qaitiiac,  54a 

9fiLlpyriiii  607 

H 

Mk-J^^HS 

.&^rf_y  ■                                                    ^H 

vetnlrme,  349 

temon-juke.  \ji                         ^H 

H                    fttrapifie,  179 

H                    pipemilnr.  685 

Rhffumataiif  artbHtii  : 

vinegar,  373                                       ^M 

arwnic,  451 

Stat-trioms :                                     ^H 

H               Jtttcnii&ft  of  urine: 
H                       itrycfinmp,  317 

puUi^iuni  iodide.  477 

loTcrd  crcmala,  638                      ^H 

salicylic  acid.  S^i 

naphlalin,  S19                             ^H 

H             Rftnutivn  of  gumi: 

Rhinitis . 

ojl  of  cafuput,  617                       ^H 

■                    it-dine,  475 

camphor- mmt hall 

qUita^lA,  61 1                                     ^^^ 

^^^^        Jihct4maiii  ncMrit-fg^f^  .- 

(note)  571 

vjcegar,  373                            ^^^H 

^^^^            aconlie.  y^ 

hydnistin,  745 

Sfoorrht^a :                                ^^^^^H 

^^^B            jHstofisium  iodide,  477 

auprnrciial  eTtrnct,  514 

uracnk,  450                          ^^^^H 

^^^             sflliOlntfs.  5SI 

SfL-dlwi  CjitarRh 

gEycenu,  774                     ^^^H 

H^              RhewrHiiiATfi 

/thui     fajcKodendnin    ftoi- 

rcsurtin,  574                         ^^^^H 

^L^^               acijnitc,  360 

somtij^  .- 

S^miiat  criissiots .'                  ^^^^^M 

^^^L            unmonluui  iodirt?,  479 

lobelia,  256 

Sep  SPEaMXTORPHrBA         ^^^H 

^^H            utipf  rin.  ^97 

Ritketi  : 

SepHctcmiu .                                     ^H 

^^^H              mnenic.  451 

calcium  phosphates,  49^ 

cold.  37                                              ^1 

cwX'WwT  oil.  4go 

cjuininT^,  539                                 ^H 

^^1        bctoi.5^ 

phr>3ph4>rua.  431 

SfTDHj  diarrhoea  :                                 ^^M 

^^^H            Burgandy^  pitch.  75^ 

Jtigtdity  of  Qi  Mf^W." 
belfadunnar  L71J 

See  Dmhru^ea                           ^M 

Sejrttat  t.t  c-iUntciii ;                            ^H 

^H              5&2 

Jio^T^ti-^t/onni . 

bromaEed  camphor.  Si               ^H 

^^H            cflthAnii:!^,  fi4o 

ftnHie[minlic-a,  7*0 

cami^OfH  79                                ^H 

^^^H            chlDfofunn.  ita 

aitdarach,  yfly 

iicipa,  Si                                       ^H 

^^^H              cod-liver  oil^  490 

chcncipodium.  789 

hyoH^ine           hydrobro-              ^^| 

^^^1            ^kliicum,  4^ 

oil  ol  cnjiiTml,  617 
■ril  uf  Lurpi:Liline,  789 

mate,  147                                  ^H 

potussLUm  bminidc,  ajg               ^H 

luitonLD,  793 

Ji;^f)f«                                                          ^1 

^^^H              Dove^r^s  powder.  713 

ftplf^elia,  7^^ 

SteCOLLAPSB                                                  ^H 

^^^m           elcctricitv,  ^3 

^P                  (old  nnd  sodium  rhlo- 

Sict  headache  :                                       ^H 

fi 

anTac-idn,  781                                ^H 

^^                      ride.  469 

maKitciRlQ.  643                              ^1 

SaitvatioH  : 

^Stifnfr  Uomath .-                                         ^H 

See  Ptvalisw 

effervevlriE      driugbt.             ^H 

^^^1            ichJiyol,  504 

Jirrfi^nui  -■ 

673                                       H 

^^H            iodine.  4TJ.  47S 

MTtiplococruB  ti^JEin,  516 

ipecacuanha,  6^                            ^H 

^^H            Jodaform.  48 1 
^^^H            jaboruidi)  711 

ScaSiiTi 

poiassltim  (Urate,  678              ^H 

CTfXaliEl,  81] 

Stiver  nitrate  puiiOHirig  ;                  ^H 

glycerin,  774 

ireatmeiit  ol,  411                             ^H 

^^^1          mafsage.  5 

resorcm,  S7J 
sulphur,  644 

StnJiittff-sffiLs :                                      ^H 

^^^H             mrrcuiy,  467 

Sec  SvNCorc                                   ^H 

^^^H            oil  m!  cajiipLiL^  A17 

.5i"rt  f  //^I  ffj'e  r  .- 

Skirt  disif^tsfs  :                                       ^H 

^^^1            oil  u(  ^uulihcria,  SA4 

aconjLe.  459 

ammuniaied    mcrcuTV,            ^H 

1                  oil  Ljf  ptitpiTmhil,  6(0 

phenocnfl        h  yd  rue  hi  n- 

fln«ip>'rin.  597 

4&d                                            H 

antiTiiHin,  519 

arsenic,  449  ^H 
chalk,  7^6                                    H 

ride^^dos 
pntnssiiini  acetate.  ^9 

atrapme.  179,  iSi 

fopfiicum,  617 

citrine  ointment,  468                  ^H 

pitTaBflium  [ftfllde.477 

cnd-liveriill,  4()i                         ^H 

qUJnin>^,  ^q 

hvdroBtn  dioaidCf  Si  7 
strvpTccocciu  ontitoKin, 

cnpjLiE:Pd,  6^                                ^^1 

*al(cin,  s^5 

Dcinov[LT]'&  solution,  473              ^^H 

«alicylal04.  5^1 

5^9 

pon  pitv'der,  (note)  549               ^^| 

ulipyrin,  wj 

Scia/ic^  -• 

jchthyoL  ^lU  ^^| 
iodide  i>Tgi4d.  470                         ^H 

-l-^l  585 

cod-Uvor  td]^  4gD 

Miophen.  ^ 

Bulphur,  644 
(ij}pburAt^  pAtflKM.A4s 

electi icily,  57 

icKliiir,  475                                         ^H 

fUaiac:^  50; 

n^QKiiCEtfl,  641  ^H 
nitrii-hyilriKJiloric  tckl,               ^H 

pnlaBmum  iodide,  477 

RhenmalUm.          in/fumtnu- 

aalicyUlea,  58 1 
BufpRur,  644 
Sero/tUosts  - 

42sS                                                    ^H 

^iirr  - 

oil  oT  cajupui,  6t7                       ^H 

beiuriir  arid,  s^ 

aiide  ol  gold,  470                      ^H 

carbolic  uid,  ^3 

ult'jliul,  3^ 

□iidcul  rneiTUiy,  4(59                    ^H 

dmicifuRa.  Si 
Dovpr'5  powder.  713 

amnnininc,  7Jj 

sulphur,  644                                 ^H 

amiDonium  indlde,  479 

Irmoh-juice,  yjj 

cakium  phosphntL-,  493 

C43                                             ■ 

(Ul  nf  jfauiiheru.  s^ 
ph^nocoll       hydrcchlo- 

eatx  sHiphiiraia,  6ti 

fcir,  7»                                         ^H 

cod-Uver  oil.  J^ 

^Id  and  aodium  chlo- 

ihvToid  extract,  510                    ^H 

ride,  €05 

vinegar,  37J                                      ^H 

po4a>uEUm  ;icttate,  670 

nde    4^9 
^chEltnUfin,  .vj 
iodide  of  ^cilili  47^ 

Einr  niride,  4nj                                 ^H 

polauium  [odidt.  477 

SteepU.*it*rii                                    ^H 

potaaviom  nKrate,  6til 

amylene  liydralL^  r6o                    ^H 

poiaaiiitni  «aliB,  679 

iciillne,  47:1 

cannabis  indicn,  i(A                     ^H 

quitiinc,  uu 
ulicin,  ^ 

oiidt  ot  RiiW,  47" 
phoEphoric  acid,  493 

chloriil,  14:4  ^^1 
cbloraloniid,  L^                 ^^^^H 

^^H           Sl^ppUsstiffs 

Sprains: 

Syphilis .-                                  1 

^^H                  hyoBcinc         hydrobrD- 

pnlica,  350 

kodfde  of  Rold,  470            J 

camplKtr.  79 

iodalorm.  4^1             _^^B 

^^H                         male.  140 

dilute  accuc  acid,  373 

iodol,  4KS                   ^H 

^^M                  Qi^thvlul.  160 

hcRi,  29 

tnercury^  460              ^^H 
citric  acid,  437                        1 
rllrfi-hydrm'hloric  Bf  id, 

^^B                     opium^  isS 

ichthyol,  304 

^^H                  paraldehyden  l6c 

lead  water,  397 

^^H                  putni^bjum  biumiUt.  3^ 

DiaasaEt,  g 

US 

^^1                  sulphonalr  156 

^inegnrj  373 

oxide  of  ^oTd,  ifTQ 
pntaKsiom  indide,  477 

^^M                  irlntml  isH 

.Status  f pi  irp(in/.s  : 
aiuyl  njlrile,  jji 

^^H                  urcthan^  i&i 

rirdmrr<.i|ric  iodide,  467 

^^H              Smatl'po  r  : 

Stftmotitir: 

saT^npnrilla,  301 

^^H                     iL-hLtiyal,  504 

boric  arLd,H34 

sulphur,  f,44 

ydlow    iiiercuiuus                J 

^^H                  opium,  12^ 

carbolic  ficicl»  j6i 

^^H              Siia^f-Pinsaniug-  -' 

pritflii'iijmii  clilnralv,  <^j; 

iodide,  467                        1 

^^H                     ak<»lio]«  2^ 

mkIiuiii  chloriile,  (uulcl 

_^J 

^^H                     dmrnoniOr  373 

m 

^H 

^^H                  AniitoKin,  ^i 

SiraT§ffrtr}'  .- 

^H 

^^^1             Sure  fiipfiia  : 
^^H                  See  Nipples 

a&xsixd.  769 

^^ 

opium,  134 

Ttitet  ntesetiier-ica .-                     1 

^^H             Sor^  fhroatr 

Stritturr.  ^pasmiydir : 

cod'Ziver  oil.  49:1                  1 

^^H                  alum,  j86 

BHicallictica,  M 

Tapeu't^rttt :                                    1 

^^H                     alrnpin«,  t^ 
^^H                     cikrbnMc  acid,  561 

be1ladotinj)>  J79 

anchdlmintics,  7S8                 1 

Ser}'cJfniTifr-pi*iioniaff- : 

cIlLtiiufonD,  102                       1 

^^H                     carhulic  acid  m^cctiona. 

smyl  nitrite,  251 

ether,  95                                    I 

^^H                  chJLjrlne  wikL«r.  Sod 

forced  enemnfa,  6^     J 

cbluriLl.  149 

kamalu,  796                  ^^H 

^^1                   cocnjnc,  it^ 

pola^aium  brrrfnide,  339 

boossQ.  79D                    ^^^B 

trealment  0I,  aso 

male  fern,  71^4             ^^^| 

SKbirB/olHlian.  of  uterm  : 

^^H                  potasEJuni         chlomtfli 

ergftl,  73a 

(ul  dI  wormtevd,  790           1 

^1                     ^l 

Sii^o£*itivf  calnrrh : 

pcpi:>,  795                               1 

^^H                     aalkyUtc?>,  y^^ 

Bpomurphinc        hydrcj- 

picric  acid,33j                        1 

^^H                  Btlver  nitratt»  409 

chlornU,  630 

poinfgTflnale,  793         J 

^^H                  sumach  berrits,  3^4 

tmclics.  633 

tliynirjl,  796                 ^^H 

^^H                  Lannic  ncid,  3S0 

EdHic.  7?3 
Suiphotiaf-pm  utntne  .■ 
treatment  of,  1^ 

turpentine^  7<p^             ^^^| 

^^^1             SpniPis  ■ 

Tg/aviis  -                                ^^^1 

^^B                  aconite,  jj^a 

amy]  nilrile,  2^1                 1 

SninftTr  ciiptpt^iHt  T 

fmiipyrifl,  59T                      I 
amituxin,  £r4                       ■ 

^^B                  AsnMrdn,  76 

Sl^C     CHuLEBA      IXPAVr 

^^H                  atrupine.  178 

TUN 

Calabar  tied n,  230                  1 

^^1                  bdladonriB)  17S 

Sunhnrn : 

cami^ibib  indicft,  166              1 
carbolic  acld,f6r                  1 

^^B                  fhlami,  14K 

dilute  scetic  atld^  37 j 

^^1                     clhcr. 

\iLicKfliH  37^1 

chlural,  143 

^^B                  hyoscjn?         hydrobi-c- 

Suppressed  wtntiirnafiaii  .- 

potossium  bromidoj  339       | 

^^B                     mjilc,  141 

See  AH£Mokkhcba 

7Vc  douioureujt  - 

^^B                  lobelia,  356 

Suppression  0/ uri'ic: 

crotcrn  chlornl,  154 

^^^1                     nil  f>|  rnjiipiil.  617 

c^lnmel,  (170 
iJiamiliei,  67 J 
FabornncliH  711 

^l.^erniiim,  J59                       J 

^^B                     (Tium.  JsJ^ 

Tiiita  capilii-                           1 

^^^1                     alilphr»n(it,  l^ 

limc'  wnler,  785                    1 

^^B             SjifrnturiyrrA/ra 

water,  665 

resorcin,  5^3                         I 
Toad-sti/it!  pationin£ :              1 

^^B                     anLipvTLTi»  ^9^^ 

^^B                  brom'm'ittfdccimpliaF.Bt 

Sweaiiiiir,  ^.tceisu-'e  : 
chalk,  7S6 

atropine,  iSt                    ^^B 
TansiUitii                             ^^M 

^^B                     chlnml,  149 

Unnic  acid,  jtto 

^^B                     di^ilatjfi,  yj^ 

See      atsu      Niokt- 

capsicum,  617               ^^^1 

^^B                  hyoscin*^         hydrobti^ 

aw  EATS 

guaiDC,  503                        ^^^ 

^^B                     mate,  141 

^yilCffpr  : 

To'jthache :                                 1 

^^B                     poTAsaium  branaidCj  240 

olctihoh  aS7 

cHlorabcaitipli[ir»  154           1 

^^B                     fiulphon^l,  156 
^^B                  lurpenElnp,  096 

ammonia,  373 

oil  of  clovefl,  615                  1 

Hmj-l  nitrite,  730 

TorticaUis  :                              J 

^^B           Spinoi  aeccsscy  spasm  .- 

dlgitat[B,  J07 
ttfier,  95 

atrof^ue,  17s               ^^J 

^^^M                     hy<i4ciiiv           hydrobro- 

Toxamin                              ^^^B 

^^B                     male,  141 

Synovitis  ,- 

olccjhol,  3S9                 ^^H 

^^^1             Spiffai  t:<'n^^slio't 

carbolic  acifl  injcetiana, 

THihiniaSis  ,- 

^H                     er^i''l.737 

561 

picnc  ftcid,  555 

^^^1             spinal  depreistffTi 

l^al.  79 

Trismus  nunrc'iiium.- 

^^B                    btryclihini;,  315 

.Vi^*i;?"r- 

Calobar  bean,  130 

^^B            Spmai  xcttroifi  : 

ainmoniac.  7^ 

c:h]cTal.  149 

^^B                    ^crld  iijid   duclium    ch]i> 

oEnmaniun^  icdidei  479 

TUdert  Miosis  . 

^^B                     ride.  469 

ari^toU  4}!(S 

i:ii1(tum  prKwphdte,  491 

ariiijnic  iodide,  454 

^^1             ^ieen.  ryi!ar^eritent  of: 

camphoric  ^r]i\,  ^ 
canlliBridLn,  (noter  735         , 

^^B                    cuM,  31 

cod-Uvvt  oil,  490 

£ilnlnc,  30? 

cod-Hvef  oil.  490 

gold  flnJ  sodimD  chlo- 

lodflfonn,  4H3                        J 

^^^L                larinic  acid.  3H0 

ridt,  469 

tluckin^H  305                         1 

ichUialbln.  505 

See  alau  I'jithisis       J 

INDEX   OF  DISEASES. 


XJCXl 


k 


Tympanitis : 

Jltflfetidfl.  "fi 
T^koid  feVf  : 
atcohol,  tS& 
Bntipynn.  733 

cunphor-  79 

cold.  37 
uvwotc,  567 

fiydruchloric  add,  43^ 
jftborandi,  711 
imisk,  74 
Daphto-Un,  5 19 
ruphtoT,  8*3 
ral  of  Laipcrtinc,  6(^9 

thjrmdl,  573 
vcralrum  virid?.  yi^ 
T^^koid  pn^urHoniit  r 
amoiDnia.  173 
aoUpyriQ.  J97 
phospharui.  ^to 
silol,  5S5 

akofol,  3^ 
amlpyiin-  597 
alropinc.  179 
chloral,  t^H 
chloiine  water,  SoB 
cold,  37 

U 

ViCtr  of  fomta  - 

Vtefraiian  c/  /fte  h<neeU  -■ 
ccpper  sulplute,  403 
ojiof  larpentine,  695 

alDm,  ^Sfi 
Udtk  wasli,  4^ 
caJx  sLtlphuraCa,  645 
Caiiquoin'<;  pajTrc.  76^ 
carholk  add,  5*1 
chalk,  7S6 
chLoraL  ijo 
chloretone,  143 
chlorine  vnXvt.  8aH 
ccx:AJTte.  10 
cul<l.  31 

i^opper  «iilphalc.  404 
crcowrte,  568 
escharoticB,  760 
ifhihynl,  504 

[inie  Tvater,  7JI3 
meiturif  [ikratr,  763 

nitnc  aad,  7^ 
puIassiuiD      pennanga- 

rutt,  8(6 
rerl      mprrnric     oiide. 

r&m  cerate,  6^3 
•itJvtr  tiilratp,  40^ 

Aulphuric  fldil,  473 
tnumc  acid>  3^ 

Ihvrojd  ciiract.  310 

sue  chlondv,  7^5 
line  Qiiide,  4DJ 


UntlAierat  izvfarinf: 
iflborwidi,  711 

dilural,  14ft 
clnttrit],  tti 
int>ornndi,  7ro 

opium,  129 
qUehT!ichi»,  170 
t^rlhrttl  fever . 
siconitB,  360 
piKflHiuim  hromideH  339 

betladonna,  179 
{.'rethnifi . 

acclDikitid,  6^3 
silv<-r  rlirale,  409 
iL'ttlfciJc.  7?3 

gritvel  : 
benzoic  acid,  5S9 
pIpFrnzrnt,  685 
polas^juiii  salt  Ah  ^79 
^cnliuin  carbonato,  783 
zca  rnava,  693 
Uric  Oiid  aialheiis  : 
bentnii:  acid,  589 

lithium,  6^ 

pottk^sium  salts,  ^9 

si>di(ii[i  cnrhfjnale,  783 

amliiiin  pliotplmtc,  6^6 

trentmtnt  ol,  ^4 
UrtifaHa  ■ 

arsenic,  430 

cimicirugD,  83 

emellc9,  6J2 

Lctillivul,  S"^ 

mttilKol,  570 
Uterine  ififrfm  : 


ergfl-  735 

of     In 

7J9 


tmUt 


dUn   cotHh 


Vienti.  tauter  of.- 

chLoral   13c 

Eoetypii  ladiciB  cartex, 
748 

loditfiM-rr,  484 

Holutiun     (jf      mercuric 
nitrate,  764 
mcrm,  fibroid  lumon  qf.^ 

cutloii-rool,  748 

ergotin,  73^ 

lUamnlary  inland,  307 
Uleru*,  subiit^iuintn  0/ . 

erffM,738 


actrlnniMdn  &>3 

Srindrlia,  7JT 
ydriislin,  745 
t''artcoir  i'fins-- 

I'gneretl  nhtn . 

Cfliiqunin's  ^MJstP.  7C3 
sulphuric  acid,  ^2^, 

VeHermI  rvaris  .- 
nitric  acid,  ejt 


yerairum    viride    potsirit- 

o\coiii>\.  aS9 

Irentment  ot.  346 
I'amiiin^  .- 

b»niuth  HTibnilmte.  399 

carbolic  acid,  360 

cerium  oxaUte,  401 

creosote,  567 

I  imp- wain,  785 

□pium.  i»  1  u 

prussicadd.  36H 
Vomiting,  excesiiue; 

cocaine,  *j| 

treatment  of,  633 
J  \im  i/injf  *i/  prtgntnty  ,- 

aconite,  j&u 

cerium  ojialaiv.  40L 

cTcoiote,  567 

hydfELilJn,  74S 

ipccacuaiilta,  626 

potassium  \iramk^'i.  339 


W 

nltric  and,  436 
papaiii,  Soo 

See  jniSTS,      CMRONic 

tVkooptntj-iougk  : 
anupjTiii.  597 
arsfmc,  431 
ctiaftrtiila,  76 

camphor,  79 

chloral,  149 

conlum,  ifts 

gL'lst'mJurn,  ajg 

unndelia,  73  t 

[iy  [j!»c  inc  h  yd  mbromalc, 

nulnme,  543 

Inymi^  jtland,  515 
IPin/f  {CH^ti  ■ 

See  BkuKCHiTrs 
iVorf^s. 

See  RotTStJ-woKHft  and 

TAI'EWOKV^ 
WffHtJr  ■ 

acE^lnfiihd,  603 
alcultol  drev^fne,  391 
aristol,  4S3 

b1>&inuth  subgnlLale,  4DI 
borit  acid,  Sii 
carbolic  acid,  361.  Sao 
rhloretone,  ]« 
cacharollcs.  760 
formalclchvdf,  8t| 
JiydKi^-n  dioxide,  S17 
ai>dofonii,  ,481 
oil   of    mmthol,    (not?J 

619 
phcnacetin,  604 
potBsniam      ptrmanga- 

nalc,  3i6 
quinhie,  iivAi)  543 


anlipyrin,  397 


A    TREATISE     ON    THERAPEUTICS: 

COMPRISING 

MATERIA  MEDICA  AND  TOXICOLOGY, 


INTRODUCTION. 

In  the  treatment  of  acute  disease  it  is  essential  that  the  doctor  in 
charge  superintend  very  carefully  the  nursing  and  hygiene  of  the  sick' 
room^  since  the  result  of  treatment  may  depend  even  more  upon  these 
so-called  minor  considerations  ,than  it  does  upon  the  administration  of 
drugs.  In  the  treatment  of  chronic  disease  the  best  results  are  to  be 
achieved  by  the  regulation  of  the  habits  and  mode  of  life  of  the  patient, 
and  by  the  employment  of  certain  remedial  measures  other  than  drugs. 
Of  late  years  modes  of  treatment  other  than  medication  have  become 
so  important  that  they  are  here  considered  at  lengthy  requiring  that 
the  book  should  be  divided  into  two  parts.  In  the  6rst  of  these  arc 
discussed  those  methods  of  therapeusis  which  are  independent  of 
medicinal  substances,  while  the  second  part  is  devoted  to  the  con- 
sideration of  drugs. 

0  uxiil 


THERAPEUTICS: 


JTS    PRINCIPLES    AND    PRACTICE. 


PART    I. 

REMEDIES,  REMEDIAL  MEASURES,  AND  REMEDIAL 
METHODS   WHICH   ARE   NOT   DRUGS. 


CHAPTER    1, 

CEKERAL    CO  MSI  DERATIONS — MASSAGE — FKUDIHG    OF   THE   SlCK. 

GENERAL   CONSIDERATIONS. 

In  tW  tTEatment  of  chronic  disease  it  xs  oF  the  utmost  imporiaace  that 
^"^   physician  inquire  minutely  inlo  ihc  personal  habits  of  the  patient  and 
insist  upon   their  regulation  in  accordance  with  the  needs  of  the  case. 
^h^  Importance  of  the  alcoholic  habit  as  a  cause  of  local  and  constitu- 
t'on^l  fjbease  is  recognized  by  many  who  fail  to  perceive  as  clearly  the 
efi^<:;i5  of  the  excessive  use  of  other  stimulants.      Insomnia,  general  ner- 
vousness, and  various  cardiac  derangements  are  frequendy  the  reanlt  ol 
^^^     tobacco- habit,  and  will  not  yield  to  any  treatment  until  the  abuse  Js 
^^<~*~^Cted.    Headache,  general  unrest,  nervousness,  and  many  other  symp- 
^•^s  may  he  the  outcome  oi  excessive  tea-  or  coffee'drinking,  and  espe- 
cial I  y  is  this  the  case  when  these  nerve' stimulants  arc  employed  to  enable 
**^    'Victim  to  continue  excessive  labor.     Among  the  lower  classes,  and 
P*"^  ^eminently  among  sewing^-women,   the   nervines  just   mendoned   fre- 
^*^^ritly  replace  substantial  food,  and  the  resulting  headadies  and  ncne- 
™^***ire  are  to  be  relieved  only  by  a  total  alteradon  of  the  food-habits. 
"^    physician  should  also  carefully  study  the  clothing  of  hia  eiientite : 
^P^ciafly  is  this  necessary  in  regard  to  young  children.      Some  mothers 
*0  Overload  the  child  as  to  keep  the  skin  in  a  condition  of  habitual  relaxa- 
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tion,  impeding  Che  naturaJ,  free  movements,  and  causing  g-enera!  over- 
heating. More  frequently,  however,  young  children  are  clothed  too  little 
than  too  inuch.  Bare  legs  and  bare  arms  in  cold  climaies  are  fertile 
sources  cl  iilness.  There  cannot  be  two  opinions  in  regard  to  the  superi- 
ority of  wool  over  cotton  as  a  material  ior  underclothing.  The  well-known 
effect  of  wet  clothing  In  causing  cijldi  in  due  to  the  rapidity  with  whtch  it 
conducts  heat  away  from  the  body.  Woi  cotton  is  almost  as  good  a  con- 
ductor ol  hear  as  water  itself,  whereas  wooUen  garments  when  wet  still 
resist  the  passage  of  heat.  During  exercise  cotton  underwear  becomes 
damp  with  perspiration,  and  in  the  subsequent  cooling  of  the  body  fails 
almost  entirely  as  a  protective,  whereas  a  woollen  shirt  under  similar  cir- 
cumstances uiaintams  the  ttmperature  of  the  vital  organs.  Modern  merino 
underclothing  Is  essentially  cotton,  and  is  entirely  unfit  for  wear  by  deli- 
cate persons  in  cold  or  changeable  climates.  Persons  who  sufler  from 
frequent  catarrhs  or  are  of  a  rheumatic  or  gouty  diathesis,  or  whose  nutri- 
tion is  habitually  feeble,  should  always  wear  next  to  th^  skin  either  wcx)l 
or  fiillc.  Whetj  the  question  of  expense  is  not  vital,  heavy  silk  under- 
garments are  as  serviceable  as  those  tnade  of  wool,  and,  indeed,  in  rheu- 
matic cases*  in  our  experieuce*  are  superior  to  woollen  underwear.  In 
very  many  persons,  and  especially  in  those  who  suffer  from  frequent  diar- 
rhceas  and  indigestions,  or  derangements  of  the  abdominal  viscera,  the 
abdominal  bandage  should  be  habilually  worn,  in  addition  to  the  ordinary 
underclothing.  It  should  be  sufiidcnUy  wide  to  cover  tlie  whole  abdomen, 
should  be  either  of  sUk  or  of  wool,  and  should  be  so  made  as  to  be  readily 
put  on  and  to  fit  closely  tii  the  body.  A  simple  piece  of  flannel  of  suffi- 
cient size,  secured  in  its  place  by  means  of  ordinary  saJety-pins,  makes, 
perhaps,  as  serviceable  an  abdominal  bandage  as  can  be  obtained.  Both 
abdominal  bandage  and  tinderclothing  should  be  worn  at  nlgfit.  although, 
for  puq^oacs  of  cleanliness,  it  is  preferable  to  change  them  upon  going 
to  bed. 

The  physician  should  always  inquire  into  the  bathing- habits  of  the 
patient  Cleanlineas  and  the  maintenance  of  the  proper  condition  of  the 
skin  require  the  use  of  the  bath  at  least  twice  a  week.  In  some  very  deli- 
cate persons  the  general  bath  produces  marked  depression,  but  this  caji 
almost  always  be  avoided  by  the  use  of  very  hot  water.  If  the  hot  or 
warm  hath  be  employed  habilually,  it  should  be  preferably  taken  at  night, 
and.  unless  under  very  exceptional  circumstances,  the  hot  bath  should 
always  be  immediately  followed  by  cold  sponging  or  the  cold  shower- 
bath,  or  by  a  plunge  into  cold  water. 


MASSAGE. 

The  term  massage  is  used  as  the  generic  name  for  external  manipula- 
tions which  are  employed  for  the  purpose  of  affecting  the  nervous  and 
muscular  systems  and  the  general  circulation.  From  time  immemorial 
such  procedures  have  been  used  upon  both  man  and  domestic  animals. 
In  the  sick-room,  in  the  arena,  upon  the  racecourse,  and  in  the  luxurious 


MASSAGE 


puisuiE  of  health  their  usefulness  has  been  abundantly  proved  by  the 
ancient  Greelca  and  Romans,  by  modern  civilized  nations,  and  by  barbar- 
ous or  semi-barbarous  people.  As  reinedi.d  measures  ihey  were  spoken 
oi  in  the  writings  of  the  Chinese  three  thousand  years  before  the  ChrbUan 
era,  and  were  fully  recognized  by  Hippocrates  and  Celsus. 

Massage  is  not  rubbing  *)l  the  skin,  nllhougb  U  h^s  in  all  probability 
grcwa  out  of  the  practice  of  such  rubbing-  Gerwral  massage  is  practised 
to  affect  the  general  condition  oE  th^;  body,  Local  m&ssage  is  for  the 
relief  of  Incal  affections. 

The  methods  of  massage  are  so  complicated  that  their  discussion 
requires  more  space  than  can  be  here  spared  for  their.  Moreover,  they 
can  scarcely  be  learned  even  from  the  largest  volume  treating  solely  upon 
the  subject,  but  must  be  acquired  by  practice  under  the  guidance  of  a 
person  having  the  necessary  technical  knowledge,  A  masseur  must  have 
sufficient  knowledge  of  anatomy  to  understand  the  general  drift  of  the 
drculatirrn  and  the  positions  and  shapes  of  the  muscles  and  of  themuiicle- 
masses,  must  be  cleanly  and  agreeable  in  person,  and  must  be  possessed 
of  the  proper  technical  skill.  Especially  is  this  true  when  the  attempt  is 
[oireai  local  disease.  Under  such  circumsiajires  a  really  accurate  knowl- 
edge of  the  shapes  and  positions  of  muscles,  tendons,  joint  surfaces,  and 
other  portions  of  the  affected  limb  is  essential.  Unless  under  very  peculiar 
circTims lances,  the  sex  o!  the  operator  shntild  be  tliat  of  the  patient. 

Massage  Is  usually  practised  upon  the  bared  skin,  and  we  think  that  this 
is  preferable,  ahhough  we  have  known  skilful  and  successful  manipulators 
who  preferred  thai  the  patient  should  have  thin,  tight- fitting  underclothes. 
The  tjuestion  as  to  whether  the  skin  should  be  anointed  before  massage  is 
one  concerning  which  practice  differs.  The  object  of  massage  b  to  aflcct, 
not  the  skin,  but  the  underlying  tissi^,  and  wlien  there  is  special  sensitive- 
ness or  irritability  of  the  skin  there  c^n  tie  little  doubt  as  to  the  imperative 
necessity  of  some  ointment.  Vaseline  may  be  employed.  A  very  caccI- 
lent  material  is  pure  and  fresh  cocoa-nut  oil.  Only  so  much  of  the  grease 
should  be  used  as  is  necessary  to  render  the  skin  soft  and  pliable  and  to 
enable  the  fingers  to  glide  easily  over  it. 

Without  entering  into  any  detailed  discussion  of  the  physiological 
action  of  massage,  it  is  sufficient  to  point  out  tfiat  general  massage  acta 
vrry  much  like  general  exercise,  without  the  attendant  CApenditure  of 
nerve  and  muscular  force  on  the  part  of  the  patient. 

During  prolf^nged  muscular  inaction,  whether  from  indolence,  disease^ 
feebleness,  or  other  cause,  the  muscular  structure  itself  suffers  some  degra- 
dation and  the  peripheral  circulation  becomes  very  feeble.  Much  of  the 
albuminous  liquid  which  escapes  from  the  blood-vessels  and  diffuses  itself 
ihmugh  the  tissues,  after  serving  the  purposes  of  nurrition.  is  taken  up 
t>y  the  lymphatic  system  and  returned  to  the  great  blood-vessels.  If  there 
be  any  :■?/  a  Urgo  driving  this  liquid  from  the  periphery  to  the  centre,  it 
issjj  feeble  that  the  return  of  the  juices  depends  ^chiefly  upon  the  stjueezing 
of  ibc  various  juice- channels  during  muscular  contractions.      During  ha- 
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bitua]  inactivity  the  movement  of  Buids  in  the  lymph -channels  outside  of 
the  blood-vesseb  is  excessively  slugg-ish,  and  it  U  one  great  object  of  the 
suoking  movements  in  massage  lo  furce  these  juices  onward  ;  k  is  for  this 
reason  that  these  movements  arc  directed  from  the  periphery  towards  the 
centre.  It  is  not  probable  that  the  whole  effect  of  the  stroking  is  me- 
chanical. The  influence  of  peripheral  rervoua  irrilitions  upon  internal 
organs  and  upon  the  general  circulation  is  recognized  by  almost  every 
t>ne»  and  every  inv^ilid  knows  the  po\^'er  of  soothing  strokes  and  touches 
in  relieving  nervousness  and  even  pain.  General  stroking  movements,  if 
properly  administered,  are  to  most  persons  very  quieting,  and  not  rarely, 
when  opportunity  is  afforded,  general  masbagc  is  followed  by  quiet  sleep. 
The  kneading  and  percussion  movements  of  massage  act  chiefly  upon 
the  local  circulation,  increasing  its  activity  in  the  same  way  that  spank- 
ing causes  a  blush  upon  the  young.  Kneading  performs,  however,  still 
anotherfunction.  Under  certain  circumstances  the  fibres  of  muscles  within 
their  sheaths  or  the  neighboring  individual  muscles  through  their  sheaths 
become  agglutinated,  and  even  the  skin  itself  may  get  to  be  abnormally 
tense  and  attached  to  the  subdermal  tissue, — a  condition  which,  when  it 
occurs  in  the  lower  animals,  is  known  as  '*  hide-bound,"  Mtireover, 
gouty  or  inflammatory  exudations  may  form  Jr  almost  any  portion  of  the 
body-  Kneading  especially  has  power  to  mechanically  loosen  aggluti- 
nated fibres,  to  break  up  masses  of  exudaiion,  and  to  so  stimulate  the 
local  circulation  Jn  deeply  seated  tissues  as  to  cause  exudations  to  disap- 
pear or  even  glandular  and  lymphatic  enlargements  Co  be  reduced- 
General  massage  is  employed  advantageously  in  various  neurasthenic 
conditions,  and  forms  an  important  purL  of  the  system  nf  ireatmenl  known 
as  the  Rcat-Cure  (see  page  17).  When  there  is  marked  feebleness  or 
nervousness,  massage  should  at  first  be  practised  verj-  gently,  but,  except 
in  rare  cases,  it  will  soon  be  found  grateful  to  the  patient.  During  the 
processes  of  the  rest-cure,  both  massage  and  the  faradic  current  will  fre- 
quently reveal  the  existence  of  unsuspected  spots  of  tenderness  in  various 
parts  of  the  lx>dy.  Such  tenderness  marks  local  congestion,  or  very 
often  gouty  exudation,  and  the  best  results  follow  from  the  gradual  but 
persistent  application,  day  after  day,  of  increasingly  powerful  massage, 
often  aided  by  very  rapidly  interrupted  faradic  currents,  to  the  centres  of 
lenderness,  which  almost  invariably  disappear  sooner  or  later.  Closely 
allied  to  these  sore  spots  is  the  tenderness  of  the  so  called  spmal  irritation. 
or  spinal  anemia.  When  this  spinal  tenderness  is  pronounced,  great  care 
is  necessary  in  the  gradual  application  of  massagi^  and  the  faradic  current 
to  the  affected  region.  If  the  operator  be  sufTiciendy  careful  at  lirsl  to 
work  only  upon  the  borders  of  the  tenderness,  and  gradually  to  approach 
the  centre,  excellent  results  can  usually  be  obtained.  Under  these  cir- 
cumstances massage  is  useful  not  only  as  part  of  the  general  plan  of 
treating  the  constitutional  condition,  but  also  by  its  local  power  in  dis- 
persing  congestions  and  alliijHng  nervous  (rritafions. 

The  first  s6ance  in  general  massive  should  not  last  longer  than  half  an 
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hour,  but  in  a  Utile  time  a  full  hour  will  be  required.  When  there  is  Uck 
of  dig^estive  power,  constipation,  or  any  similar  liympinm, — the  OKtcome 
of  sluggishness  oi  the  abdominal  drcula.tion  and  nenc-supplyn — ^local 
massctge  oi  the  abdominal  and  pelvic  regions  should  be  freely  employed. 

Abdominal  massage  for  the  purpose  of  affecting  circulation  in  the 
inlestines  should  be  p^rrformcd  as  follows.  For  one  or  Iwo  momenLs  the 
abdominal  muscles  themselves  should  be  kneaded,  the  individual  move- 
ments being  transversely  directed  across  the  muscle- fibres  ;  next,  in  order 
to  influence  the  small  Intestines,  a  series  of  circular  sweeplng^  atrDkea 
should  be  made  around  the  umbilicus,  one  hand  following  the  other  rap- 
idly so  as  to  complete  ihe  circles,  firm  pressure  being  instituted  with  the 
outer  portion  of  the  palms  ;  then  kneading  movement  should  be  per- 
formed, bcginninfi  at  the  region  of  the  ileo-c^cal  valve,  each  movement 
being  transverse  to  the  course  of  the  large  intestine,  the  series  of  move- 
ments following  the  Urge  iiUesiine  upward  to  the  hypcjchondriac  rtgion, 
then  traJisveraely,  and  finally  downward  along  the  whole  course  of  the 
colon.  In  some  cases,  especially  when  there  is  enlargement  of  the  Liver 
wiih  torpor,  good  is  lo  be  achieved  by  kneading  movements  direcdy  over 
and  upon  the  diseased  organ.  When  along  with  the  enlargement  of  an 
abdominal  viscus  there  is  a  condition  of  softness,  great  care  should  be  ex- 
ercised not  to  injure  the  organ  by  too  firm  pressure.  This  applies  espe- 
cially to  the  pulpy  condition  of  the  spleen  sometimes  seen  in  malarial 
disease. 

Local  massage  is  of  great  value  in  the  treatment  of  sfiratns.  chronic 
rK/Jammaiioiis  of  (he  Joints,  and  various  other  surgical  affeelions,  but 
should  rarely  be  practised  when  the  symptoms  of  the  inflammation  are  at 
all  acute.  In  subacute  or  chronic  rhcttfuatism  affecting  muscular  or  fibrous 
tissue  it  is  of  great  value,  especially  when  combined  with  judicious  passive 
movements.  Under  its  practice  adhesions  are  broken  up,  exudations  arc 
dispersed  and  finally  absorbed,  and  the  nrilural  condition  of  the  parts  re- 
<btored. 

In  various  forms  of  partiiysis  local  massage  is  very  useful  in  main- 
taining muscular  nutrition.  When  the  nerve-lesion  is  in  the  cerebrum, 
the  muscles  do  not  suffer  in  their  nutrition,  except  secondarily  from  in- 
aciiWiy,  and  massage  is  usually  not  required  in  the  early  weeks  of  the 
oflcction.  After  a  stroke  o(  hcmtfilcgia  it  is  rarely  proper  to  begin  massage 
for  two  or  three  weeks  ;  hut  whenever  the  temperature  of  the  arm  de- 
ddedty  and  pennanently  falls,  or  serous  exudation  into  the  cellular  tissue 
marks  a  loss  of  vascular  tone,  or  when  evidences  of  returning  control  over 
the  muscles  are  manifest,  local  massage  is  often  of  sen-ice.  At  ftrst  the 
stance  should  not  last  more  than  five  minutes,  but  after  a  time  it  may 
continue  for  ten  or  even  fifteen  minutes.  In  those  forms  of  palsy,  such  as 
infantik  paralyxh,  in  which  the  trophic  centres  in  the  spinal  cord  are 
especially  implicated,  massage  is  of  great  importance.  In  acute  cases  it 
should  be  commenced  as  soon  as  the  subsidence  of  fever  and  other  symp- 
toms of  constitutional  irritation  marks  the  passage  of  the  first  stage  of 
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activity  in  the  spinal  lesion.  When  the  infantile  jtaralysis  develops  ^atl- 
ually,  massage  iiiay  be  etJiployed  as  sooa  as  the  paralysis  is  rect^i;iicd. 
It  dixs  not  directly  mfluence.  to  any  extent,  Ihe  fundamental  spinai  lesion, 
btit,  by  maintaining  n  he^ilthy  conditinn  cf  the  peripheral  apparatus,  ts  of 
ihe  greateat  service  in  those  cases  in  which  ihere  is  atendency  lo  more  or 
less  complete  repair  of  the  structure  of  the  spina]  cord.  In  various  /*JcaJ 
paralyses^  as  from  pressure,  from  rheumatic  aQectioiis  of  the  nerves,  or 
frnm  other  temporary  or  removable  coiiditii:>ns  of  nervous  or  muscular 
tissue,  massage  may  do  much  good-  When  the  loss  of  power  in  a  muscle 
is  dvie  to  direct  violence,  as  occurs  with  especial  frequency  in  the  deltoid 
muscle  from  falls  on  the  shouldefn  massage  should  be  assiduously  em- 
ployed aa  soon  as  the  primary  infiammation  produced  by  the  injury  has 
subsided.  In  such  cases  the  treatment  is  of  especi;il  advantage  in  dis- 
persing exudations  and  restoring  the  muscles  and  the  muscle-fibre  bundles 
to  their  normal  relations  and  their  normal  looseness. 
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The  present  article  Is  not  a  treatise  upon  diet  or  dietetics  ;  the  books 
upon  this  subject  are  sufficiently  numerous,  but  their  scope  is  often  loo 
wide  for  the  tv^^s.  nf  the  medicJil  practitioner.  In  elabrrrate  discussions 
upon  the  contained  percentage  of  nitrogen  and  general  food- qualities  of 
various  articles  of  diet,  upon  the  cost  and  commercial  history  of  foods, 
upon  the  amount  of  food  necessary  to  sustain  life,  and  upon  the  most 
economical  forms  of  military,  prison,  and  hospital  rations,  eic,  the  con- 
sideration of  the  feeding  of  the  sick  in  private  practice  is  often  so  over- 
whelmed as  to  be  lost  entirely.  We  propose  to  give  here  a  brief  practical 
summary  of  the  methods  of  feeding  in  sickness  when  pecuniary  consider- 
ations are  of  secondary  importance. 

'  The  proper  feeding  in  acute  diseases  accompanied  by  high  fever 
varies  to  some  eiteni  according  to  the  individual  affection,  hut  is  stibject 
to  general  principles  which  are  suflicienl  practical  guides  for  most  cases, 
All  such  acute  diseases  are  for  present  purposes  readily  divided  into  those 
in  which  the  acute  febrile  stage  is  very  short  and  those  in  which  it  is  pro- 
longed. When  the  acute  febrile  stage  is  very  severe  and  tcniporary,  it  is 
usually  associated  with  a  complete  anorexia,  which  the  practitioner  may 
obey  with  safety.  In  the  first  day  or  two  of  the  onset  ol  an  acute  pneu- 
monia, violent  scarlet  fever,  or  similar  aflections,  there  is  no  cause  for 
alarm  even  if  the  patient  take  no  food.  The  digestive  power  at  this  time 
may  be  in  complete  abeyance-  After,  however,  the  first  day  or  two  of 
such  an  altack,  and  whenever  the  febrile  reaction  is  prolonged,  a  loss  of 
appetite  amounting  even  to  a  disgust  with  food  is  no  excuse  for  abstinence. 
All  such  states,  with  their  accompanying  diseases,  tend  to  fatal  result 
through  exhaustion,  and  much  can  be  done  by  proper  feeding  to  prevent 
complete  failure  of  v-ital  power  The  older  writers  upon  dietetics  taught 
that  a  fever  patient  was  not  lo  be  fed,  and  some  modem  authors  reiterate 
the  old  dictum,      Fever  is  not,  however,  any  contra-indication  to  food. 
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It  b,  indeed,  usually  associated  ivith  losa  o!  digestive  power*  and  if  under 
such  cireuin stances  the  stomach  be  overloaded  with  coarse  food  the  symp- 
toms  will  be  aggravated  by  the  resulting  acute  indigeslioTi.  The  amount 
of  jiourisbnient  received  by  a  body  is  cncasured,  not  by  the  amount  of  food 
put  into  the  stomach,  but  by  the  ;iniount  which  is  asbimibted  ;  and  in 
febrile  complaints  the  effort  of  the  physician  must  be  directed,  not  to  the 
iilling  of  the  siomachn  but  to  the  cbtdimng  of  js  large  an  assimilalicn  of 
food  3S  is  possible  without  disturbing  Che  alimentary  canal.  Any  symp- 
toms of  gastric  or  intestinal  dtsiurbanee  should  be  the  signal  for  the  imme- 
diate le^iseniiig  of  the  food.  Such  gros^  mdnifestatiuns  d^  vmuitiugt  liour 
or  nauseous  eructaliora,  and  gastric  distress  are  perceived  at  once  by  the 
niost  careless  ;  but  in  typhoid  fever  we  have  seen  skiiiul  practitioners  over- 
]ook  the  real  cause  of  an  excessive  iym[]iiny  or  an  iucrcaaed  diarrhcea, 
and  continue  the  overfeeding  while  attempting  to  relieve  these  symptoms 
by  raedidne-  Sueh  practice  is  exceedingly  reprehensible.  In  febrile 
adynamic  diseases  ihe  Feeding  should  be  at  short  intervals,  with  small 
amounts  of  liquid  food  of  a  nutriticuSn  easily  digested  character,  and  our 
€wn  experience  leads  us  more  and  more  to  the  habitual  use  of  foods 
which  have  been  partially  digested  artificially. 

The  question  of  night-feeding  in  severe  cases  is  an  important  one. 
Our  belief  is  that  death  occurs  much  more  frequently  in  adynamic  diseases 
between  one  and  (ive  o'clock  in  the  morning  than  at  any  other  time, — a 
circumstance  largely  attributable  to  the  habitual  withholding  of  food  and 
stimulants  during  the  night.  Sleep  is  essential  to  the  recuperation  of  vital 
force,  but  an  exhausted  patient  usually  goes  to  sleep  readily  after  the  par- 
ual  awakening  which  Is  :iufficient  for  the  adminbtration  of  a  milk  punch, 
or  else  sleeps  in  so  broken  a  manner  that  the  careful  nurse  can  give  the 
food  at  short  intervalG  without  awakening  him.  In  no  typhoid  case  of 
severe  type  should  an  interval  ol  more  than  three  hours  he  allowed  to 
elapse  at  night  without  food  and  stimulants,  and  the  amount  given  at  a 
single  time  should  be  so  increased  that  almost  as  much  will  be  taken  during 
the  night  as  during  the  day. 

In  typhoid  cases  alcohol  in  some  form  shouh.l  be  j^ivcn  with  the  food, 
in  not  loo  large  proportion,  Alcohohc  liquors  in  moderate  amount  stim- 
ulate the  stomaeh  and  aid  digestion  and  absorption,  but  in  large  amount 
interfere  with  these  processes.  It  may  be  set  down  as  a  general  rule  with 
few  exceptions  thai  all  foods  given  in  protracted  febrile  states  should  be  in 
liquid  form. 

Liquid  Foods  may  be  divided  into  Liquid  Meat  Foods,  Milk  Foods, 
and  Artificially  Digested  Foods. 

LjQuiti  Meat  Foods.— It  must  be  remembered  that  all  articles  of 
ihc  present  dass  are  stimulants  rather  ihan  nutrients-  Mast  ol  them  do 
not  contain  more  than  one  per  cent-  of  albuminous  substances.  Lender 
ihs  heading  we  include  all  liquid  preparations  of  meat  made  without  arti- 
ficial digestion. 

At  one  time  these  liquid  preparations  of  meal  were  supposed  to  repre- 
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sent  the  ivKolc  nutritive  value  of  :he  meat,  but  recently  all  nutritive  power 
hiks  been  denied  to  them.  They  contain  krcatin,  kreatinln,  sarkosin,  sar- 
kin,  xanthm^  kreanin,  inosite,  fat,  and  inorganic  salts,  with  a  very  small 
amount  oE  albuminous  principles.  It  h  nut  probable  titat  any  of  diese 
substances,  e:ccept  the  albumin  and  the  fat,  arc  capable  of  being  a^im- 
ilated  and  used  as  food.  The  experimentii  of  Kemmerich  also  indicate 
very  strongly  ihat  they  are  not  nutrients,  fnr  lie  found  that  animals  fed 
exclusively  upon  these  preparations  died  even  more  quickly  than  those 
left  to  starve.  There  can  be  no  doubt  that  death  under  these  circum- 
stances was  largely  dne  to  the  depressing  effect  of  the  inorganic  salts  con- 
tained in  the  extracts.  Clinical  experience,  Jn  a  measure,  con/orms  with 
this  scientirtc  reasoning.  At  a  time  when  beef  essence  and  beef  tea  were 
very  largely  relied  upon  as  nutrients  in  Philadelphia,  it  was  found  (hat 
they  acted  better  when  milk  was  also  given.  In  his  earlier  trips  into  the 
wilderness,  involving  much  physical  labor,  H.  C.  Wood  took  with  him 
the  best  artificial  meat  extracts  to  serve  aa  condensed  food,  but,  after  a 
Jew  trials,  found  that  they  were  unable  to  sustain  prolonged  effort. — as  the 
guides  put  it,  "  they  do  not  stick  to  a  man's  ribs." — and,  although  at 
that  time  the  theory  was  that  they  were  concentrated  nourishment,  practi- 
cal experierce  soon  led  to  their  abandonment.  Although  of  little  use  as 
iood,  these  substances  arc  valuable  stimulants,  and  may  by  reviving 
temporarily  an  exhausted  patient  prepare  the  way  for  the  digestion 
of  food.  In  a  series  of  eiperimenis  made  upon  the  frog's  heart  by 
Thomas  J.  Mays  (  Thtrap.  Gaz..  vol.  ii,  p,  i^jV  it  wii:^  found  that  the 
artificial  beef  extracts  and  concentralcd  beef  preparations  had  a  veiy  de- 
cided influence  in  mainiaining  the  activity  of  ihe  systoles.  Notwith- 
standing Mays^s  arguments  to  the  contraryj  however,  we  believe  that  ihe 
effect  ol  beef  extracts  upon  the  frog's  heart  is  entirely  similar  to  that  of 
the  phosphate  of  calcium  (see  Calcii  Phosphas).  In  typhoid  and  other 
fiimiifir  kiw  fevers  it  is  an  excellent  plan  to  give  beef  essence  or  beef  tea 
alternate  hours  with  milk  punch.  During  convalescence  a  hot  bowl  of 
beef  lea  or  beef  essence  after  exertion  such  as  carriage-riding,  walking, 
etc..  may  act  very  well  as  a  stimulant.  By  the  addition  of  various  sub- 
stances these  liquid  preparations  of  meal  can  be  made  nulrilive  :  thus,  an 
egg  rapidly  stirred  into  a  bowl  of  beef  essence  forms  a  very  useful  stimu- 
lating food.  There  are  in  the  markel  various  exiracis  of  fi*^ef  claiming  to 
represent,  in  a  solid  form,  beef  essence.  The  belter  forms  of  these  articles 
undoubtedly  do  represent  in  great  part  beef  essence,  but  they  are  dia- 
linctly  inferior  to  the  freshly  made  preparation  in  taste,  and  in  containing 
lo  albumin  -.  so  that  it  is  always  better  to  employ  the  fre^h  beef  essence 
if  it  can  be  procured. 

Li(^utd  meat  foods  are  divisible  into  those  that  are  raw  and  those  that 
arc  cooked.  Of  the  raw  foods  of  the  class,  the  best  is  meat  juice.  This 
is  madCf  accordtnj*  to  the  directions  of  Peltenkofcr  and  Voit,  by  selecting 
lean  meat  from  the  round  of  beef,  cutting  it  into  small  pieces,  and  ex- 
pressing the  juice  in  a  press  of  sufficient  powcTj — such  as  now  can  be  pur- 
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ch»s«l  at  any  cf  iht  larger  drug- si  ores.  This  juice  contains,  in  addilion 
to  the  salts  and  extractives,  the  albamin  that  remains  flaid  after  the  rigor 
mortis, — chiefly  serum -album  in  and  coloring  niaUers,  The  proportion 
of  albumin  is  aljout  si-\  per  cent. :  by  heating  the  albumin  is  precipitaied, 
but  it  is  not  afiecttd  by  salt  or  by  mere  warming. 

Meat  juice  is  a  valuable  preparation  when  a  powerful  stimulatioti  is 
desired  and  the  digestive  forces  are  (exceedingly  weak,  as  in  the  feebleness 
or  collapse  ihiit  follows  cholera  infantum  and  other  infantile  diarrhteas. 
Its  taste  is  that  ol  raw  meat,  and  is  so  disagreeable  to  many  persons  as  to 
prevent  its  use. 

LUtig^s  (tee/  tea  fs  TnBiIt*  h/  adding  seven  ounces  of  water  and  three  or  four 
drops  of  hydrochloric  acid  to  one  and  a  hntf  pciunds  ai  lean  beef,  sllou-ing  to  stand 
one  hour,  passing  Ihrough  a  hnir  Kieve,  and  washing  out  the  meal  with  three  ounces 
oi  waitr.  This  inhision  contains,  on  the  averagi:,  not  more  than  one  per  cent,  of 
alb^imin.  The  hydrochloric  aciJ  added  to  the  water  is  not  suilitient  to  dissolve 
the  myosin  of  the  mu^le  :  so  that  ihi^  pretiarfition  can  be  looked  upon  as  nothing 
more  than  a  dilution  of  meat  juice,  and  is  very  inferior.  To  have  any  eSect  It  must 
be  Ei^'cn  in  enormous  qtianlities. 

The  cooked  concentrated  liquid  forms  ol  meat  extracts  sre  beef  tea 
and  beef  essence.  Neither  of  these  can  be  considered  lo  have  distinct 
nutritive  value.  It  is  very  rare  for  them  to  contain  more  than  one  per 
cent,  of  albuminous  substances:  but  they  are  powerful  stimulants,  and  for 
such  purposes  are  as  useful  as  the  expressed  meat  juice- 
To  make  brt/Ua,  cul  one  pound  cpf  round  of  beef  into  small  cubes  noi  larger 
Thiin  half  an  inch  in  diameter:  soak  for  two  hours  un  the  back  of  the  range,  in  an 
earthenu;ire  pipkin,  wilh  one  pint  of  cold  water,  and  allow  to  simmer  for  about 
ftileen  minutes,  and  finally  to  boil  for  tliree  minutes;  add  half  a  leaspoonful  of  salt 
and  pepper,  f^ro  re  naia. 

To  make  Arf/^jjci^r  prepare  tlie  meal  as  for  beef  lea ;  put  it  into  an  earthen- 
ware bottle  without  water  and  loosely  cork  :  set  this  in  a  pon  of  cold  water  and 
bring  very  gradjially  to  tlie  borhng  |x>»nt ;  boil  for  twenty  minutes  or  half  an  hour, 

Soapi  are  liquid  preparations  which  resemble  beef  tea  and  beef  essence 
in  containing  the  extractives  of  meal,  hvit  which  dilTcr  from  these  prepara- 
tions in  having  in  them  various  nutritive  substances.  Soup  is  therefore 
both  a  stimulant  and  a  nutrient,  the  amount  of  nutrient  material  varying 
greatly  according  to  the  preparation  of  the  soup.  The  lighter  forms  of 
soups  arc  commonly  spoken  of  as  broths.  They  may  be  used  when  the 
stomach  rqects  less  readily  digested  forms  of  food. 

To  make  tfiiclen  broth,  take  ihree  pounds  of  chicken  well  cleane^r  cnver  with 
cold  water,  boil  from  three  10  five  hours  ((intil  the  meal  falls  to  pitces),  strain, 
cnol,  and  skim  ofi  the  fat.  Tc  a  pint  of  this  add  salt  and  pepper  and  twko  Uble- 
"ipoonfuls  of  soft  rice  which  has  been  previously  thoroughly  bor led  in  salt  wa.ter  ; 
brini;  die  bn>ih  to  a  bcil.  In  preparing  the  rice»  half  a  cupful  should  be  boiled  for 
Thjriy  minuies  with  a  teaspoonful  of  snlt  In  a  pint  of  water.  To  make  tautttm  hr&th. 
lake  one  pound  of  lean,  juicy  mutton,  chopped  line,  and  proceed  as  with  chicken 
broth. 


In  the  preparation  ol  soups  the  firat  thing  is  the  making  of  the  so- 
called  siockf  or  basis  for  the  soup.  There  are  two  distinct  stocks  :  one 
which  may  be  known  as  the  brown  stocky  iht  othtr  ;ks  dear  stock  or  can- 

To  make  brown  iii>ck,  take  four  pounds  of  shin  of  tjccf^  four  quarts  of  cold 
water,  ten  whole  i^lovcs,  f^ur  pepperi^onis,  a  bouquet  ol  herbs  (aweel  niarjoram, 
siuiimt^T  5avor>',  IhyiTie.  anJ  ^gtk.  one  table!) poonM  of  5^1^  thrt^e  sniall  onions. 
o(ie  lumip,  one  crirroi,  two  siaiLm  ot  celety,  luo  sprigs  of  parsley.  Cut  the  meat 
from  ihi?  bones,  after  wJiii:]i  place  the  bom^  and  one-hriH  of  iht  meat  in  a.  soup- 
keUle  QY\dr  allow  to  stand  for  hitlf  an  hour  in  the  cold  water.  Heat  ^^tRdually, 
and  allow  to  ainimei  fof  sa  or  seven  hours.  Brown  the  remainder  of  the  mtai  in 
two  tablesixKJuiuIs  *if  lh?tf-tlripp[npi.  and  add  with  the  other  me^i  and  with  the 
vegetables  chopped  fine,  when  the  kettle  is  put  or  the  fire  to  simmer.  After  il  has 
simmered  the  required  time,  strain  the  ^totk  and  set  aside  to  cool,  the  fat  being 
removed  from  the  lop.    The  stock  b  thtu  ready  for  use. 

To  miike  consr/iitnU  or  fUar  statk,  priHrted  in  eicatdy  the  .same  way  as  lor 
browa  Slock,  except  that  three  potinds  of  the  knuckle  of  veal  are  lo  lie  added  to 
the  meal,  and  all  ihe  meal  is  lo  be  put  in  at  once  without  browning-  After  the 
stock  has  been  formed,  in  order  to  dear  it  add  the  white  and  the  shell  of  one  eiK 
and  the  juice  cijid  rind  of  one  lemon,  beating  [heni  aW  up  together  ;  tlien  put  on  tlje 
fire,  brin^  \u  the  boiling  ix>ini,  strait;  through  a  sieve,  and  again  throu^  a  napkin, 
without  pressure  or  ligneMJrig,  and  serve. 

In  making^  the  soups  the  stocks  must  never  be  allowed  to  boil,  or  dt 
most  must  be  brought  only  for  a  moment  to  Lhe  boiling  point. 


To  make  Jidiennt  soup,  put  one  pint  ol  the  brown  stock  <^w  the  fire  to  heat, 
after  which  a  pini  of  finely  chopped  vegetables  (tumip.  carrot,  etc.),  wiih  half  a  lea- 
spocnfu]  of  salt,  should  be  put  on  with  a  little  water  to  parboil.  This  being  done, 
add  the  vesetabtcs  to  the  slock,  and  season  with  half  a  H.iltepoonful  of  pepper. 
yrrmirM'  smip  \^  made  by  adding;  half  a  cup  of  vermicelli  lo  a  pint  of  ihe  btown 
stock.  Conk  Ihe  vermicelli  ior  ten  mJnute«i  in  sahed  boiling  water,  season  wkh  a 
h^lf'tea^^lKTonhil  of  ^ll  and  a  half-saltspoonful  of  pepper,  and  add  to  the  warm 
etock, 

A  very  elegant  stimulatinfr  and  mitrttious  soop  can  be  made  out  of 
consommf  liy  boiling  orf)inar>'  pearl  sago  in  .salt  water  for  from  two  lo 
three  hours,  until  the  grains  become  swollen  almost  to  bursting,  and  theti 
stirring  the  sago  into  the  cofisonim^  while  stiU  boiling, 

Mti_K  Foor^s. — Of  all  liquid  foods  milk  is  the  best  and  the  most  gen- 
erally applicable  to  the  treatment  of  disease  Cow's  milk  contains,  in 
round  numbers,  87.5  parts  of  water,  3  parts  of  casein,  0,75  part  of  albti- 
min,  3.6  parts  of  fat,  5  parts  of  suc;nr.  and  0,07  part  of  inorganic  salts. 
One  [jint  of  milk  contains,  in  round  numbers,  O.G  ounce  of  ^olid  albumi- 
nous substance,  o.  6  ounce  of  fat,  and  o,  S  ounce  ol  sugar.  When  two  quarts 
of  milk  are  taken  in  the  cotirse  of  rwenty-four  hours,  about  two  and  a  half 
ounces  of  fat  are  ingested. — an  amount  too  great  for  an  incfhdenl  ali- 
mentai^  canal  lo  digest,  ao  that  it  is  often  nece^isary  to  skim  the  milk.  As 
milk  contains  practically  no  indigestible  residue,  it  leaves  behind  it  in  the 
alimentary  canal  no  fecal  matter,  and  its  use  therefore  frequently  pro 
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ducrt  constipation.  In  cases  of  diarrhtea  this  tendency  to  a  binding  aciian 
can  be  increased  by  boiling;  the  milk,  a  process  whicli  coagulates  the  albu- 
min oi  the  milk  and  slightly  lessens,  if  the  scum  be  removed,  its  nutritive 
valne.  When  millc  is  ustti  wry  freely  and  the  digestion  is  feeble,  there  is 
alwa>~3  danger  of  the  formation  In  the  stomach  of  a.  coa^ulum  so  denae  that 
the  gastric  iuice  will  not  be  able  freely  to  penetrate  it.  This  difficulty  can 
usually  be  overcome  by  a  little  care.  The  addition  of  from  haff  an  ounce 
to  an  ounce  of  lime-water  to  every  five  or  six  ounces  of  milk  has  a  distinct 
tendency  to  prevent  too  rapid  and  lirm  coagulation-  Sipping  milk  instead 
of  drjnicing  h^n  other  words,  purring  the  milk  in  the  stcimach  in  small 
iHiantities  at  a  time — has  a  still  greater  power  in  repressing  the  formation 
of  hard  coaguluin.  When  the  digestive  powers  are  feeble,  tnilk  should 
be  taken  slowly  in  small  quantities  at  a  time.  In  some  cases  it  is  very 
important  that  it  be  drunk  hot,  but  witbout  previous  boiling. 

There  arc  various  useful  nutrient  and  stimuUnC  foods  prepared  with 
alcohol  in  milk,  as  follows  : 

To  mAke  wiw  TtrM/y.  bring  hall  a  pint  of  milk  to  the  bofltng  point '.  add  half  a 
pint  of  aherry  Mine»  ^rd  allow  to  sbind  in  a  warm  place  for  live  minutes  ;  strain, 
and  swf^ten  to  taste.  The  whey  which  is  left  con»i»Ts  almost  exclusively  of  wine 
<uid  vtater,  Hith  milk  sugar  and  milk  salts.  It  cuiitaln*^  vt^ry  little  iiulriin^u^  but 
is  sometimes  Tolerated  hy  the  stomaeh  whi^^h  relu^^es  other  food. 

To  mnke  mOA  punch,  take  half  a  pint  of  milk  ;  pour  into  it  (torn  a  dessertspoon- 
ful to  u  tablespoonfuJ  of  brandy^  rum,  or  whiskey,  nccording  to  the  needs  of  Ihe 
patient:  sweeten  and  spice  wiili  nutmi^g  to  (aste-  This  preparation  represents  all 
the  nutritive  value  of  milk  and  ihe  stimulating  effects  of  tlie  liquor.  If  the  stomach 
be  at  all  delicate,  a  tablespoon  hi  I  of  lime-water  shoiiid  always  be  added  to  tt  t>efore 
ptiltinK  in  the  brandy. 

To  make  fK^r^og-  E^noK  is  a  heavy,  rich-  UiKhly  nutritive  liquids  whidi  must 
tie  employed  in  limited  quantities,  and  very  cflrefully  when  there  is  any  delicacy  of 
slomnch  The  yolk  of  one  egg  may  be  abided  to  half  a  pint  of  milk,  afterwards 
Irom  hall  an  ounce  to  an  ounce  of  brandy,  and  Ihe  lAhJte  tben  beaten  in> 

Sometimes  when  the  stomach  rejects  almost  all  forms  of  food,  the 
addition  of  carbonic  acid  water  to  the  milk  meets  with  success.  Equal 
quantiUcs  should  be  employed,  and  the  casein  of  milk  should  be  coagu- 
lated in  fine  6akes,  A  light,  powerfully  srimulant  beverage,  somewhat 
similar  to  ihe  one  jtist  mentioned,  but  to  some  palates  more  elegant,  is 
made  by  the  addition  of  champagne  to  milk. 

There  are  certain  forms  of  lermented  milk  which  are  valuable  as  being 
easily  (lighted  by  the  stomach  and  very  acceptable  to  the  palate.  They 
also  render  possible  some  variety  of  food  to  persons  largely  restricted  to 
milk  diet. 


A'cflflwi.K,  or  *tfm>j,  is  a  fermented  liquid  prepared  by  the  Tartars  from  mares' 
milk.  In  chia  country  it  is  mnde  from  cows'  milk  ;  it  is  to  most  persons  a  reiy 
agreeable  beverage,  which  in  nutritive  qualities  reprcaenta  the  same  quantity  of 
milkn  and  is  by  most  stomachs  miich  more  eitsily  di^csLed,  II  is  very  well  suited 
lor  the  irealment  of  convaJescence  snd  o|  chronic  disea***;,  ihoiieh  ii  may  be  u*ed. 
often  with  great  advaniage,  ia  acute  iebrilc  illncBses,     Take  an  ordinaiy  beer-bottle 
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wilh  a  patenl  shiiting  cork,  pui  in  il  f>tie  Uiblespoonfi:i]  of  Ahite  sugar,  one  pint  of 
milk,  one-sixth  of  a  cake  oi  Flebchoiann's  yeast  or  one  drachm  of  sirotig  ligujd 
yeasi,  sliiike  vvcll,  iilluw  lu  ^tlt^ld  from  eight  to  tern  hours  ui  a  lempeicLmrE?  ot  fr<tn^ 
flfi"  i^f>  95°  I^  .  *^h.ike  well^  and  put  upon  the  k'e  lo  ctujl  Thi*;  ought  to  b€  used 
within  Iwenly-lour  hours  after  being  made.  The  lorigtrthe  iemiiintation  is  allowed 
tocontinue  the  mort-  sour  is  the  koumiss  ;  and  lis  condition  should  be  rcgulaled  to 
sujl  i\k  individual  palate  and  slonidcli  uj  the  patient.  If  it  be  de^i^ed,  it  may  be 
flavoicd  by  [lie  addidtni  of  a  small  piwe  cif  vanilla  bean  to  the  milk  before  fermen' 
tdllon. 

Mat:ooH  differs  from  koumiss  in  that  il  contoins  no  carbonic  add,  is  thicker, 
and  more  chccay  in  its  Havor.  Ic  occurri  in  the  market  in  various  bnuids.  but  we 
know  ijf  no  praclicid  method  of  making  il  at  home.  It  is  the  pitHlixi  chf  a  peculiar 
fufigU5  known  as  the  kefir  ferment. 

Milk  may  be  used  as  the  basis  of  a  number  of  farinaceous  oralarchy 
liquids.  It  mtist  be  remembered  that  these  starchy  compounds  are  more 
or  less  diflicult  uf  digestioiiH  and  during  the  progress  of  an  acute,  severe 
febrile  illness  ihcy  must  be  employed  with  the  greatest  caution.  In  con- 
valescence and  in  chronic  invalidism,  however,  they  are  often  very  ser- 
viceable. In  making  these  preparations  it  is  essential  that  they  be  closely 
watched  and  stirredi  to  prevent  burning,  unless  they  be  cooked  over  bot 
water. 


Tu  make  oatmeal  porridge.  5rir  two  oitncei*  (half  a  cupful)  of  crushed  oatmeal 
into  a  pint  of  milk,  previously  warmed,  and  afterwards  cook  from  Ix^'efity  to  thirty 
minutes  ;  add  salt  to  the  taste. 

To  make  baktd  Jlfmr  porridge ^  a  ;'er>'  esicellent  ponidee.  of  easy  diKeslion, 
and  especially  valuable  when  there  is  a  tendency  lo  looseness  of  the  bo^^'cls,  take 
one  pint  of  Hour,  pack  lightly  in  a  small  mUEjlin  bag,  throw  it  into  boilitig  water  and 
boil  for  five  oi  ^is  hours,  cut  off  (he  outer  sodden  portion,  grate  the  hard  core  fine, 
and  stir  into  boilins  milk  to  the  desired  thickness. 

To  make  arroKf-rooi  porridge,  sJir  two  leaspitonfuls  of  arrow-root  in  half  a 
teacupful  of  cold  milk  until  ;i  perfecily  smooth  mixture  is  marie  ;  have  on  ihe  fire  a 
pint  of  milk,  and,  while  this  is  fjoiling,  add  the  arrow-root  little  by  little,  stirring 
cOEisLdntly  until  cooked. — i.e..  fjum  one  to  two  Tniniites  ijfter  the  last  is  poured  in  ; 
add  supnr,  TiuimeE.  and  wine,  according  ni  taste  or  the  exigencies  irf  the  case. 
Wher  milt  is  not  to  be  had,  or  a  verj  low  riiet  is  required,  water  may  be  sub-itituted. 

'fl^e  secret  of  properly  preparing  arrow-root  is  In  having  the  first  mixture  with 
milk  absolutely  smooth  and  free  from  luirips. 

To  make  chocolate  porritigt.  a  very  palat;ible  gniel  lo  m;inv  persons,  mix  to- 
gether one-quarter  pound  of  best  chocolare,  grated,  one-holf  iiound  of  ritt  flour, 
two  ouncei  of  arrow-root,  and  one-quarter  pound  of  loaf-siiji^r,  grated ;  add  7i  table- 
fipoonful  of  this  miTcIurc  Co  a  pint  of  hot  milk,  jind  let  it  boil  five  minutes ;  then 
remote  llie  preparatkin  from  the  stove  and  serve  hot-  It  should  have  the  consist- 
enc>'  c»f  gruel. 

To  make  tmnelo  porridgg.  a  ver>"  excellent  porridge  ^x  purSe,  highly  nnlritions 
and  useful  during  convalescence^  take  one  quart  oi  canned  tom:\loes,  bring  to  n 
boil,  strain  while  hot  through  a  hair  sieve  ;  bring  a  quart  of  milk  lo  fl  boil,  add  suf- 
ficient flour  tcip  make  a  thick  pasten  stir  iu,  and  continue  to  boil  until  the  flour  ia 
conked  lahoui  twenly  minutes)  :  stir  the  titrained  tomatoes  >^adually.  a  little  nl  a 
time,  into  the  boiling  milk  \  cook  fi^'e  or  ten  tninute.^,  st^asonin^;  lo  taste. 

To  make  ingc  porridge  or  sago  jri/y,  wash  the  sngo  M'ell  in  cold  v^atcr,  put  a 
small  teacupful  of  it  in  half  a  pint  of  wuter  to  sorik  overnight,  and  in  the  moniinE 
put  this  mixture  into  nne  pint  of  hot  water  ■  squeeze  into  it  the  juice  of  a  thinly 
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p^TVfl  IcmiMi,  and  allow  lu  siitimer  sluwly  for  tweniy  mmuie!i  ;  rlien  ■sweeten,  add 
wine  aixording  10  t^sXv  or  the  vxigcncies  oE  the  esse,  and  pour  into  moulds  to  cool. 
To  make  ktpioca  ^orridgi.  soak  two  tablespoonfuls  ol  clean  tipiocfl  in  two 
kacupfuls  of  co[d  water  overnight ;  in  the  morning  add  a  liltJc  salt  and  one  pint  0/ 
milk,  or  watu  if  milk  is  noi  allowed  ;  simmer  untiL  quiii:  a^fi  ;  5tii  well  wlille 
cooling :  when  dene,  pour  into  a  bowl,  and  add  sugar,  wine^  and  nutmegH  accord- 
ing to  last«  or  the  exigeades  ol  the  4^afie, 


Artificiallv  Digested  Foods. — In  low  fevers  ihc  powers  of  the 
alimentaT)'  canal  are  certainly  much  impaired,  and  foods  which  have 
undergone  more  or  less  complete  arriticial  digestion  outside  of  the  body 
arc  very  useful. 

In  all  cases  in  which  the  typhoid  symptoms  are  severe,  milk  should 
constitute  the  chiei  rdiance,  and  should  be  partially  digested  before  ad- 
muiisLratiou.  When  the  disease  b  prolonged,  and  especially  when  the 
mental  condition  is  dear,  the  patient  Frcqucndy  tires  of  milk.  Under  theae 
circumstances  various  liquid  foods  prepared  by  the  partial  digestion  of 
solids  are  of  great  importance.  Artificially  digested  foods  are  also  of  value 
during  convalescence,  and  their  employment  constitutes  a  very  imporuni 
part  of  the  treatment  of  gastric  and  intestinal  catarrhs.  Most  peptones 
have  a  distinctly  bilier  taste,  which  may  be  very  objeciiouable  in  indi- 
vidual cases.  This  taate  can  be  partially  overcome  by  the  addition  of 
rtavorinj;  substances  or  extracts,  and  often  maybe  altogether  avoided  by 
arresting  the  process  of  artificial  digestion  before  completion. 

At  fiist  thought  pepsin  would  appear  to  be  the  most  available  ferment 
for  the  preparation  of  peptones  ;  but  practical  experience  has  led  lo  re- 
liance upon  pancreatin.  Pancreatine  pancreatic  extracts,  and  pancreatic 
liquors  are  now  found  abvmd;inlly  In  commerce.  The  superiority  of  the 
secretion  of  the  pancreatic  gland  as  a  practical  ferment  is  connected  with 
the  fact  that  it  contains  two  distinct  classes  of  digestive  principles, — 
namelyn  pancreatic  diastase,  which  dissolves  starch,  and  trypsin,  which 
acts  upon  albuminous  principles.  It  is  of  greal  importance  to  be  able  to 
determine  readily  tlie  value  of  any  preparation  ol  pancreatin,  The  test 
devised  by  WDIiam  Roberts  {  Digrstive  Ffrmtvts.  London.  t38i)  appears 
lo  be  very  practical.  If  pancreatin  be  added  to  fresh  milk  without  an 
afkali,  in  the  course  of  a  few  minutes  the  liquid  ar^qjires  the  property  of 
curdling  abundantly  upon  boiling  ;  and  Roberts  estimates  the  value  of  a 
parcR^atin  by  the  number  of  cubic  cenlinielres  of  milk  which  are  trans- 
formed  by  one  cubic  centimetre  of  the  sample  at  a  temperature  of  40*^  C- 
to  the  curdling  point  in  five  minutes.  The  liquor  pancreaticus  used  by 
Rijberls  had  a  power  oscillatinjj  between  fifty  and  seventy.  A  lest  which 
may  be  substituted  tor  that  of  Roberts,  and  which  is  especially  applicable 
to  the  ordinary  pancreatic  extracts  or  so-called  pancreatin,  is  based  u|K>n 
the  peptonifing  power  of  the  powder.  Five  grains  of  it  added  to 
twenty  gr^^^s  of  sodium  bicarbonate  should  so  alter  the  casein  contained 
in  one  pint  of  milk  at  a  temperature  of  1 :5^  F.  in  an  hour,  that  t\Q  cnagu- 
lation  will  occur  upon  the  addition  of  nitric  acid. 
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Ttt  tv^Ue  pfpfoftii^eii  mi/t.  dilurc  a  pint  ul  mitic  wiih  a  quarter  of  a  ;Mnt  of  u-aier, 
heat  lo  atxjiJl  I4^>°  I*".,  a*\<1  two  tcii^iHJonfuls  ot  liquor  pancrcalicus  ( Roberts's)  with 
rwtnity  gniin;i  o(  sodium  bictirbonalt,  digest  m  a  warm  place  for  an  hour  oi  an  liour 
and  a  hali,  rtiisliiK  munmilajily  lo  llic  boLliiii^  puinl  ;  Ht  the  Itmpcrdliitt  of  ilic 
sick-room.  65"  F.,  iJie  di^oLiuji  uill  u^ujilly  rtquire  iibout  three  hours.  Or  milk 
may  be  peptonized  b>  diwolving  five  (grains  of  pancreatin  u-ith  twenij' grains  of 
sodium  bicarbonale  in  an  ounct  t>l  warm  Wiiter,  adding  to  a  pint  of  milk,  and  kctp- 
iugat  a  tcrjiptmiurc  <A  iio"  \-.  for  one  hour-  Thuruughiy  pt-piyiiiztd  milk  has  a 
disagreeable  bitter  Ustc.  so  iJial  in  (jrrfLlitc  Ihe  |x:pio[iiiing  jiroLtss  is  usually  noi 
allowed  tii  ronic  to  completion,  ll  musi,  tiowever,  he  remembertd  t]iai  the  taste 
is  a  tesL  of  The  peptonii-ing,  and  thai  the  so-called  peploni/td  milk  which  bas  no 
bitter  taste  is  simjily  miJk  mixed  with  pancrcntin,  nolhina  mort.  Probably  Ihe 
gr&iter  part  of  the  peptonized  milk  giver  lo  tlie  si^k  is  practically  simple  milk. 

To  m^i:  peptonized  mi ti  g met  [MT^fiare  aihick  gruel  wilh  arrou--root,  oatmeal, 
sago,  or  other  similar  rarinaceous  articles,  add,  while  slill  hot,  an  equal  quantity  oJ 
milk,  and  subsequently,  when  cooled  to  100'*  F,,  for  enoh  p[til  twenty  grains  oJ 
sodium  bicarbonale  and  two  teaspoonfuls  of  liquor  pancreaticua  or  five  grains  of 
pancreatic  extract,  digcit  in  a  warm  place  for  tw«j  houre.  boil  the  mixture  momen- 
larily,  and  strain. 

To  make  peptonized  beef  fe/i,  simmer  hall  a  pound  of  minced  beef  for  two 
hours  m  a  pint  oi  water  containing  twenty  grains  of  sodium  bicarbonate,  atlow 
to  cuol  lo  about  loo"  F.,  digest  at  this  temperature  with  a  lablespooiiful  of  liquor 
p3ncrcaiicU5or  ten  grains  of  pancreatic  extract  fur  three  hours,  decant  and  momi^ri- 
larily  boiL  This  beef  tea  is  said  to  be  about  equivalent  to  milk  in  nutritive  value, 
containing  4.5  per  cent,  of  organic  solids,  three-fourths  oi  which  is  peptone. 

To  miibe  f>fpfi^nizcd  ffysien.  a  palaldbic  and  nutritious  dish,  niitjce  six  large  or 
ti^tdve  smrill  uj'slers,  and  add  In  ihem,  in  their  o^ni  litjUur.  fi^'e  grains  *jf  pancre- 
atic extract  with  tuenty  grains  oE  sodium  brcarhonale  ;  bring  the  miKlure  to  loo"  K,, 
and  maintain,  with  occasional  stirring,  at  that  temperature  for  thirty  minutes,  then 
add  one  pint  of  milk  and  keep  the  temperature  steadily  up  for  ten  or  twenty  min- 
utes ;  finally  the  m^s>4  is  tu  be  brought  to  the  boiling  point,  strained,  and  served 
Gelatin  maybe  added,  and  the  mutiirfr  served  cold  as  a  jelly.  Cooked  tomatOn 
onion,  celerj-.  or  other  flavoring  suited  to  the  individual  taste  and  condition  of 
the  pfltienl  may  be  added  at  the  beginning  of  the  artificiiil  digestion. 

To  make  Pamuatizcd  mi/^  loiui.  digest  soft  milk  toast  foi  from  lliirty  to  fifty 
minutp^  witJi  pancreadn  and  sfxlium  bicarbonate  unlil  i(  becomes  aji  almost  homo- 
geneous pnlpy  mass,  which,  when  the  crusts  have  Iwen  removed,  is  usually  readily 
retained  by  the  irritable  stomach.  In  extreme  cases,  however,  ll  may  advanta- 
geously be  strniried  and  the  fluid  portion  alone  used,  in  which  the  partially  pep- 
toniirptl  snluion  of  casein  nf  the  milk  is  reinforced  by  tlie  actually  digested  gljien 
and  starch  of  the  bread,  together  *iih  r  yttry  little  dextrin  Plain,  light  sponge- 
cake may  be  similarly  digested,  and  occasionally  forms  a  desirable  change. 


Rectal  Alimentation, — In  severe  gastritis  and  in  gastric  ulcer  it  is 
sometimes  necessary  lo  enforce  a  tempordry  or  even  a  somewhat  pro- 
longed abstinence  from  food.  In  diphtheritic  paralysis  of  the  throat,  as 
well  as  in  scrictures  of  the  oesophagus,  tt  may  be  almost  impossible  to  get 
food  into  the  stomach,  and  in  various  cases  the  food  is  vomited  whenever 
it  ia  ingested.  L'nder  any  of  these  circumstances  feeding  by  the  rectum 
becomes  a  matter  of  the  tJtmost  importatice-  There  is  no  reason  for  be- 
lieving that  the  reclal  or  even  the  colonic  secretions  have  digestivf  power. 
Absorption  goes  on  slowly  from  the  rectum,  but,  according  to  Landois, 
very  rapidlv  from  the  colon  itself.     For  these  reasons  injections  which  are 
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used  for  the  purpose  of  nourishing  the  patient  should  be  bland,  concen- 
trated, ajid  thoroughly  digested  ;  peptonization  should  always  be  com- 
plete. Moreover,  the  material  should  be  thrown  high  up  into  the  colon. 
It  should  be  given  not  oftener  than  three  times  in  twenty-four  hours,  and 
the  colon  should  be  thoroughly  washed  out  by  a  high  injection  of  simple 
water  at  Jeast  twice  in  the  twenty-four  hours.  If  there  be  irritability  of  the 
colon,  it  may  be  necessary  to  add  opium  to  the  nutritive  material  injected. 
Again,  in  many  cases  whiskey  or  brandy  may  be  very  useful.  In  most 
cases  it  is  best  to  give  the  injection  not  oftener  than  twice  in  the  twenty- 
four  hours,  and  to  wash  out  the  colon  an  hour  before  administration.  The 
presence  of  a  putrid  odor  in  the  discharges  is  evidence  that  more  food  is 
given  than  the  colon  can  work  up,  and  the  colon  is  as  much  irritated  by 
overfeeding  as  is  the  stomach.  In  colonic  as  well  as  in  gastric  feeding  it 
is  the  amount  absorbed  and  not  the  amount  ingested  that  does  good. 

In  1872,  from  the  pancreas  of  swine  or  cattle,  W.  O.  Leube  made  a 
food  preparation  which  he  experimentally  proved  to  yield  nutritive  materia] 
to  the  blood  of  dogs  when  injected  into  the  colon,  and  by  whose  colonic 
exhibidon  he  maintained  fife  for  four  weeks  in  a  patient  whose  stomach 
rejected  all  food.  Leube's  formula  may  be  found  in  detail  in  the  tenth 
edition  of  this  book,  but  is  here  omitted  because  it  has  no  superiority 
over  preparations  made  with  commercial  pancreadc  extracts-  As  milk 
and  eggs  contain  all  the  food  necessary  for  the  sustenance  of  life,  and  are 
more  rapidly  and  readily  digested  than  is  meat,  all  that  is  necessary  is  to 
digest  them  thoroughly  before  injection.  From  half  a  pint  to  a  pint  of 
milk  with  two  or  three' eggs  may  be  employed  at  each  injection.  If  alco- 
hol is  to  be  given  in  any  form,  it  should  be  added  to  the  injection  just 
before  administration. 
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CHAPTER    IL 

THE  TREATME>rr  OF  SYSTEMIC  STATES. 
EXHAUSTION   AND    NEURASTHENIC  CONDITIONS 

Depressto;  is  a  condition  of  temporarily  lowered  vital  activity  pro- 
ducfid  by  tlie  presence  oF  some  poison  in  the  system.  Exhaustion  is  a 
condition  o(  absolute  lack  oF  power  in  which  the  functional  activity  Is 
repressed,  not  by  a  depressing  substance,  but  by  the  inabJIiiyof  theaflccted 
parL  In  practice  it  is  essential  to  distinguish  bfiween  these  two  states. 
The  one  requires  treatment  by  stimulants,  while  the  other  is  ohen.  al- 
though temporarily  relieved,  pcrm.incndy  agpjravated  by  the  use  of  stimu- 
lants. Exhaustion,  especially  ol  the  nerv^ous  system,  is  frequently  spoken 
ol  as  a  disease,  under  the  name  of  tteuraslk^nia.  It  is  not  a  disease,  how- 
ever, but  a  condition,  which  may  be  the  result  oJ  overstrain  or  overwork 
or  of  some  chronic  disease.  It  Is  essential  that  in  every  case  of  allied 
neurasthenia  very  careful  examination  should  be  made  to  detcci  the  pres- 
ence of  organic  kidney  diaeaae,  chronic  diarrhcea,  or  other  possible  cause 
of  the  exhaustion,  The  amount  ol  work  necessary  to  produce  neuras- 
fhpuic  exiianstion  is  dependent  upon  the  original  amount  of  power  in  the 
oiganiam.  In  persons  born  of  neurotic  feeble  parentage  or  of  parents 
exhausted  by  overstrain,  the  working  power  may  be  very  slight  Ex- 
haustion may  be  local  or  it  may  be  general.  This  applies  to  the  nervous 
system  as  well  as  to  the  other  apparatus  of  the  body.  A  local  nervous 
exhaustion  tends  towards  developing  into  a  general  condition.  Thus,  a 
writer's  palsy  may  be  the  first  symptom  of  a  general  break -down.  Sper- 
maiorrhcea,  at  first  due  purely  to  local  exhaustion  of  the  implicated  nerve- 
centres,  if  unchecked  very  generally  dc\'cIops  into  general  neurasthenia. 
The  same  is  tme  of  cerebral  exhaustion  following  excessive  mental  work. 
The  exhaustion  is  to  be  relieved  only  by  recuperarion^  and  recuperaiior 
is  to  be  obtained  only  by  rest  and  the  assimilation  of  food.  The  nature 
of  the  rest  depends  upon  the  character  of  the  exhaustion.  In  cases  of 
pure  cerebral  exhaustion  with  the  bodily  powers  untouched  and  the 
physical  powers  not  much  implicated,  freedom  from  care  and  from  all 
mental  work^  conjoined  with  life  in  the  open  air,  is  the  cssenlial  of  cure. 
It  must  be  remembered  that  sight -seeing  is  as  exhausiint"  to  the  brain  as 
Is  the  hardest  study,  and  that  in  extreme  cases  even  the  seeing  of  friends 
may  overtax  the  brain,  so  that  iiiolation  may  be  essential,  Such  isolation 
may  be  obtained,  if  the  bodily  powers  remain  good,  by  trax'd  in  ihe  wil- 
16 
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dcmess*  or  on  the  ocean,  or  in  other  positions  where  intercourse  wiih  the 
worid  b  impossible.  In  cases  of  extreme  neuraatheiiia  or  nervous  exhaus- 
tion the  so-called  resc-cure  is  a  method  of  treatment  of  great  value.  It  is 
essi-ncial  for  its  succe^slul  em[j]oyinent  thai  it  be  modihed  to  suit  the 
needs  of  die  individual  case  ;  if  employed  as  a  set  mould  into  which  every 
case  is  to  be  forced,  it  will  freqviendy  do  harm. 

The  principles  nf  the  resi-cure  are  absolute  rest,  forced  feeding,  and 
pa^ive  eAcrcise.  Absolute  rest  is  often  prescribed  by  the  physician  with' 
out  beinff  sufficiently  definite  nnd  insisted  upon.  When  it  is  desired  Co 
apply  ii  mosl  stricdy,  it  should  bt  cleurly  explained  that  ihe  patient  is 
not  to  t>e  allowed  lo  get  out  of  bed  even  to  pass  urine  or  faeces,  oor  to 
!eed  himself  or  herself,  nor  perform  any  act  of  the  toilet  whatsoever.  The 
Tes(  also  must  be  for  the  mind  as  well  as  for  the  body,  and  it  is  essential 
that  the  patient  be  isolated.  In  obstinate,  severe  cases  of  neurasthenia 
complete  and  absolute  isolation  is  a  si/tr  t]uA  nori.  and  especially  when 
ihcTP  is  a  decidedly  hysterical  element  is  it  necessary  to  separate  the 
patient  entirely  from  her  friends-  Under  these  circumstiince*i  there  must 
be  a  well-trained  nurse  who  is  personally  agreeable  to  the  patient.  The 
confinement  would  be  very  irksome  to  any  except  the  most  exhausted 
paiienl  were  it  not  for  the  d^ily  visit  of  those  engaged  in  thi?  treatment. 
To  provide  further  against  ^nnui^  the  nurse  should  be  a  good  reader,  so 
that  utider  the  definite  instructions  of  the  physician  she  can  occupy  a 
cieitain  portion  of  [he  lime  in  reading  to  the  piilieiil. 

In  order  to  maintain  the  funciions  of  the  akin,  the  patient  should  be 
well  spfinj-ed  with  hot  water  in  bed  every  morrTin;;^  alter  breakfast  A 
strong  solution  of  salt,  ov.  better,  sea-brine,  is  to  be  preferred  to  simple 
water,  and  frequently  it  may  be  followed  by  the  use  of  akohoh  In  very 
feeble  cases  the  alcohol  may  be  employed  alone.  We  have  seen  very 
good  efiecLs  from  momentarily  rtibbing  each  portion  of  the  skin  with 
ice  just  after  bathing.  When  rubbing  with  ice  is  practised,  the  water 
used  in  the  bathing  should  be  as  hot  as  can  be  borne.  In  giving  the  bath 
the  patient  should  be  stripped^  and  lie  between  blankets,  so  that  ejcposure 
of  ihe  whole  body  b  avoided  while  each  part  Is  thoroughly  washed.  No 
exertion  on  the  part  ol  the  patient  should  be  allowed.  Women  should 
not  be  permitted  to  arrange  their  own  hair. 

The  question  of  feeding  Is  one  of  great  imponance,  and  requires  the 
utmost  care  and  attention  from  the  physician.  The  end  10  be  attained  is 
to  feed  the  padent  as  much  as  can  be  digested,  but  not  to  overfeed  and 
d^rrange  the  digestion.  Food  !ihould  be  given  at  intervals  of  two  or  three 
houra.  and  must  be  both  light  and  nutritions.  It  should,  at  least  at  first. 
consist  largely  of  milk,  except  in  those  rare  cases  in  which  th,it  fluid  does 
really  disiigree  with  the  stomach  and  is  nni  merely  thought  to  do  so.  The 
milk  should  be  skimmed  or  given  in  the  form  of  koumiss.  Beef  juice  and 
other  concentrated  meat  essences  are  valuable  as  stimulants,  and  may  be 
used  especially  as  the  basis  of  soups.  Various  farinaceous  articles  of  food 
may  be  added  to  them  :  Lf  an  egg  be  stirred  into  the  concentrated  bouillon 
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or  beeF  essence  just  us  it  ceases  boilirig.  a  nutritiouB  and  to  many  persons 
palatable  dish  is  obiained.  When  constipation  eYist-s,  oatmeal  porridge. 
Graham  bread,  and  fresh  or  dried  tniits  may  be  allowed  if  readily  digested 
by  the  patient.  In  order  to  give  an  idea  of  a  general  plan  ol  the  dietary, 
the  fciilowing  ^^chediili^  of  the  daily  lifi;  ]^  given.  It  must  be  aStered  from 
day  to  day,  so  a3  ngl  lo  weary  the  patient  by  Jls  monotony-  Such  a 
scheduie  should  always  be  put  in  the  hands  of  the  nurse,  who  should  be 
required  to  follow  it  strictly.  Success  will  in  a  great  measure  depend 
upon  the  practical  skill  and  tctcC  of  the  physician  in  hb  adaptation  of  the 
diet  to  the  individijal  requirements  oE  the  case  : 

8  A.M.  Rolls  or  toast ;  cocoa  or  weak  coffee,  or  roasted  wh^l  cofiee  ;  beef- 
steak, tenderloin,  or  mutton-chop. 

9A-M.  Bathinp, 

i]  A-M.  Oatmeal  porridge,  with  milk,  or  else  a  pint  of  koumiss. 

r?  M-  Massage. 

9  p,M.  Dinner:  bouillon  with  or  without  egg;  beefsteak,  ^ice^  roasl  while 
potatoes ;  dessert  of  bread-pudding,  blanc-mange,  or  similar  iarinaceoua  articles 
ddict. 

4  P.M.  Electricity. 

5  P.M.  MiLk  toast. 

9  f.M-  Half  a  pint  of  skimmed  milk  or  koumiss. 

In  many  cases  the  patient  at  first  can  take  very  little  food,  and  it  is 
frequently  best  ID  begin  the  treaimeni  with  an  entirely  ]iqutd  diet,  giving 
milk  every  two  houia,  or  some  nutritious  soup,  with  milk  or  plain  farina- 
ceoua  food,  and  only  after  a  time  gradually  accusloming  the  patient  to 
solid  focd.  Not  rarely  a  prolonged  treatment  by  the  so-called  tnilk  diet 
LS  of  avaiU  The  rest-cure  is,  indeed,  largely  based  upon  a  careful  r^u- 
lalion  of  the  food. 

Passive  exercise  is  to  be  obtained  by  the  use  of  electricity  and  massage, 
the  ot^ect  bi-mg  to  get  the  effects  oi  exercise  upon  :he  nutrition  and  cir- 
culation without  the  expenditure  of  the  patient's  nerve-force.  By  the  use 
of  electricity  muscular  contractions  are  secured  that  simulate  those  which 
are  voluntarVj  and  more  or  less  thoroughly  replace  them. 

The  faradic  current  is  alone  used,  It  b  apphcd  in  two  ways  :  first  lo 
the  individual  muscles  ;  second,  to  the  whole  body.  The  stances  should 
be  daily,  theoperator  beginning  at  the  hand  or  the  foot,  and  system iiticaJly 
faradiiing  each  muscle  of  the  extrennties  and  the  trunk. 

The  slowly  interrupted  current  is  generally  preferable,  but  advantage 
is  sometimes  gained  hy  varying  the  rapidity  of  ihe  interruptions.  The 
general  rule  is  to  select  that  current  which  produces  most  muscular  con- 
traction with  the  least  pain.  The  poles  should  be  applied  successively 
to  the  motor  points  of  rhe  muscles,  so  as  to  contract  each  firmly  and 
ihrinjughly.  This  process  should  occupy  from  thirty  to  forty  minutes. 
The  electrodes  are  then  to  be  replaced  by  large  sponges  well  dampened 
with  salt  water  :  one  of  these  should  be  put  at  the  nape  of  the  neclc  and 
the  others  against  the  soles  of  the  fcet^  and  a  rapidly  interrupted  current, 
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strong  as  the  patient  can  bear,  should  be  sent  through  the  body  for 
■eaty  minutes  or  half  an   hour.      It  is  unnecessary  for  the  physician  to 

'tetnain  during  this  lirnt.  In  some  case^  the  elecirical  programme  may  be 
varied  so  as  to  get  a  local  atimulant  action  from  (he  general  current. 
Thus,  when  di^r^t^O"  is  enJeebled  and  the  boweU  are  coEtJve,  lor  a  portion 

roJ  ihe  time  rtne  of  the  sponges  may  be  placed  upon  the  epigastric  region. 
Jn  women,  when  there  is  great  abdominal  and  pelvic  relaxation,  one  pole 
may  be  placed  high  up  in  the  vagma.  We  have  seen  old-standing  pro- 
lapsus cured  in  this  way. 

The  prindple  of  rest-cure  for  llic  relief  of  eihauation  has  a  wcry  wide 
application.  Thus,  in  the  ireatment  of  acute  diseases,  such  as  typhoid 
fev«r,  in  which  death  results  from  exhaustion^  it  is  of  the  utmost  impor- 
lance  that  absolute  rest  be  prescribed  very  early.      Before  the  diagnosis 

[-can  be  cerlaJrly  established,  and  when  there  19  merely  a  suspicion  of 
typhoid  fever  developing,  the  patient  should  be  put  to  bed,  and  should 
not  be  allowed  to  get  out  for  any  purpose.  One  great  object  of  mirsir^ 
is  the  saving  of  the  strength  of  the  patient  and  the  prevention  of  e\hau3< 

itioti  by  disturbance.  Mere  undeanliness,  a  low  voice  lo  a  deaf  patient,  a 
loud,  high-pitched  voice  lo  one  whose  hearing  is  acute,  failure  to  under- 
stand quickly  the  whims  and  caprices  of  a  sick  man  or  woman,  arc  tor- 
menting things,  which  may  take  away  the  rest  and  even  destroy  the  life 
of  a  patient.  It  is  :dmost  equally  essential  that  all  fussiness  be  avoided. 
The  nurse  who  h  conlimially  asking  the  patieni  whether  he  will  have  ihis 
or  thai,  or  wants  this  or  that,  or  is  shifting  the  blinds,  or  fixing  the  fur- 
niture, or  moving  about  unnecessarily,  may  not  only  be  disagreeable,  but 
may  do  great  harm. 

In  applying  the  rest-cure  lo  the  treatment  of  the  individual  caae,  it 
roust  b€  remembered  thai  the  system  is  leased  upon  certain  principles,  and 
thai  these  prindpies  are  fre<iuenily.  in  the  individual  case,  best  carried 
out  by  a  modification  of  the  details  of  the  plan  which  has  been  given-     Nul 

enrely  advantage  is  obtained  by  daily  sending  the  patient  out  carriage- 
riding,  or  even  from  taking  walking  exercise  once  a  day.  In  other 
cases  the  rest-cure  may  be  very  advania^eously  combined  with  more 
pfotraotcd  outdoor  life  and  exercise,  Ihe  patient  being  required  simply 
10  pass  twelve,  fourteen,  or  sixteen  honi^  out  of  the  twenty-four  in  Ited 
and  the  remaining  dme  in  the  open  air.  It  is  impossible,  within  moderate 
scope,  lo  describe  all  the  modifications  of  the  method  which  will  occur  lo 
Lfhe  skilful  ph>'sician. 

The  time  o(  coniinuance  of  ihe  rest-cure  varies  greatly  :  even  in 
ejctreme  cases  the  patient  should  be  allowed  to  sit  up  at  the  end  of  six  or 
at  most  eight  weeks,  and  in  many  instances  three  weeks  of  seclusion  is  all 
ihat  i*  alsoluiely  e^ential.  The  period  of  convalescence  requires  care. 
An  attempt  to  return  rapidly  lo  the  performance  of  household  duties  or 
to  the  ordinary  labors  of  life  will  usually  dissipate  the  acquired  strength, 
and  for  the  gain  to  be  permanent  it  is  in  most  cases  necessary  that  the 
patient  be  sent  to  some  quiet  sea-shore,  mountain,  or  country  resort,  in 
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order  by  out-dcmr  liie  and  gradually  increasing  eiercise  to  harden  into 
pertnanenl  furoi  the  fleali  and  strength  which  have  been  laborioasly 
gathered- 


TREATMENT   OF   CORPULBNCE, 

In  the  treatment  of  corpulence  it  must  be  remembered  in  the  firat 
place  that  the  same  line  of  treatment  is  not  suitable  for  every  cas& 
Spt-aking  broadly,  we  may  divide  cajses  of  caqjulence  into  two  classes 
(excepting  those  a^asodated  with  some  apparent  organic  cause)  :  those 
due  to  detective  oxidation  and  those  due  to  excessive  food-supply.  The 
patients  of  the  fin*t  class  are  mostly  anemic  and  of  little  muscular  power, 
while  those  of  the  second  arc  plethoric  and  robust,  and  their  excretion  of 
lirea  is,  as  a  rule,  much  above  normal. 

For  the  puqw^ses  of  prognosis  this  division  of  obesity  is  very  impor- 
tant In  the  overfed,  reducing  die  food-supply  may  be  all  that  is  needed  ; 
in  the  so-called  ' '  fat  an^mics" '  it  may  be  very  difficult  or  perchance  im- 
possible to  increase  oxidation  ;  hence  in  those  who  are  at  once  fat  and 
feeble  the  prognosis  is  grave  in  proportion  to  the  feebleness.  For  the 
purposes  of  thcrapcusis  the  division  13  not  so  important  as  it  may  seem  at 
first  sight,  excepting  in  so  far  that  it  points  out  that  in  a  fat  anemic  the 
effect  of  regulating  the  diet  is  less  than  it  is  in  those  who  are  obese  and 
plethoric.  In  each  claM  it  b  essential  to  increase  oxidation  as  much  as 
possible,  since  fevi  persons  will  tolerate  prolonged  semi-starvation.  The 
fat  anemic  often,  however,  l'>ear  rigid  dieting  badly,  and  with  them,  there- 
fore, great  care  must  be  exercised  in  the  reduction  of  the  food. 

Certain  drugs  have  some  influence  in  increasing  oxidation  ;  in  the 
anaemic,  iron  seems  to  increase  the  activity  of  the  destructive  processes 
of  the  body  and  to  aid  in  reducing  flesh.  On  the  other  hand,  in  such 
subjects  the  alkalies,  especially  the  potash  salts,  though  they  increase 
tissue-waste,  may  be  harmful  and  augment  the  weakness.  Contrariwise, 
however,  when  there  is  an  abundance  of  strength  in  an  obese  subject,  the 
continuous  use  oi  alkahes,  and  especially  of  alkaline  laxatives,  may  be  of 
great  service.  It  must  be  remembered  that  very  often  in  these  cases 
there  is  lack  of  activity  in  the  intestinal  glands  and  mijch  retention  of 
half -assimilated  materials. 

The  value  of  Kissingen,  Carlsbad,  and  other  alkaline  purgative  waters. 
and  the  results  sometimes  obtained  in  obesity  by  treatment  at  the  various 
alkaline  spas,  are  very  familiar  ;  but  the  alkaline  laxative  ought  to  be. 
as  it  is  in  fact  at  the  %'arious  springs,  used  only  as  an  adjuvant  to  the 
more  serious  treatment.  The  keeping  ol  the  padent  in  a  stale  of  chronic 
purgation  is,  after  all,  but  a  crude  method  of  atTecting  metabolism,  and 
if  too  prolonged  may  have  a  local  injurious  eRcct  on  the  intestinal  tract. 

The  use  of  the  thyroid  gland  in  obesity  will  be  considered  at  greater 
length  in  another  portion  of  this  book.  It  is  enough  here  to  point  out 
that  the  extract  of  the  gland  does  increase  oxidation  of  the  carbohydrates 
of  the  body,  and  that  therefore  it  is  often  useful  in  the  treatment  of 
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obcsiiy  as  an  addition  lo  the  regulation  of  the  food  and  Ihe  use  of  exerciEC. 
Given  in  cacc&s  II  produces  deleterious  results,  and  when  used  for  too  long 
a  time  appears  to  largely  lose  its  power 

The  n^icural  and  most  important  means  at  command  for  the  increasing 
of  o:(idatlon  is  exercise,  and  the  ]>ractice  of  rt^ulated  exercise  is  at  ihe 
basb  of  all  proper  systems  of  weight- reduction. 

The  amount  and  form  of  e.xercise  to  be  prescribed  in  any  individual 
case  depend  upon  the  peculiarilies  of  the  patient  and  hrs  surroundings. 
Certain  general  principles,  however,  apply  to  every  case,  and  if  these  arc 
observed  the  details  may  vary  indefinitely.  First,  the  exercise  must  be 
regular  and  persistent  ;  second,  it  must  involve  not  only  certain  muscles, 
but  all  the  muscles  of  the  body  ;  third,  it  must  be  auf^cient  in  amount  to 
produce  an  effect.— it  should  always,  indeed,  be  carried  as  tar  as  is  pos- 
sible without  the  production  of  exhaustion  ;  fourth,  it  tnust  be  sufficiently 
active  to  produce  sweadng,  which,  in  many  cases,  may  be  encouraged  by 
the  use  of  warm  clothing  during  exercisen  Professional  trainers,  indeed, 
attach  much  importance  to  sweating  as  a  means  of  reducing  weight.  It 
probably  acts  not  only  by  dehyclraUng  the  btwly,  but  also  by  hastening 
the  elimination  of  partially  used-up  materials^  and  is  particularly  indicated 
when  there  is  any  gouty  tendency.  In  selecting  the  form  of  exercise  care 
should  be  taken  that  it  be  as  litde  irksome  as  possible  to  die  patient,  and 
if  il  can  be  made  a  pleasure  much  will  be  gained. 

Bicycling  offers  an  inexpensive  and  convenient  means  of  muscuhr 
exertion,  but  has  the  disadvantage  of  not  calling  into  play  the  muscles  of 
th^  shoulders  and  arms.  Golf  seems  to  have  an  attraction  for  its  devotees 
strong  enough  to  malce  Ihem  forj^ei  that  they  are  under  "  the  doctor's 
orders."  A  travelling  or  hunting  trip  through  the  wilderness  of  the 
Rodcy  Mountains  or  the  Eoresta  of  Maine  or  Canada  affords,  as  wc  can 
vouch  for  from  personal  experience,  a  most  efhcient,  and  to  those  who 
are  willing  to  forego  some  of  the  luxnries  of  civilization  a  pleasant,  method 
of  reducinj;  flesh, 

A  fool-exercise  with  whose  fat -destroying:  tendency  every  trainer  is 
familiar  IS  running.  The  influence  which  it  has  upon  heart  and  lungs 
dors  not  differ  from  that  of  mountain-climbing,  and.  if  there  l>e  dny  truth 
in  the  (eachmgs  of  Oertel  aa  to  the  value  of  pulmonic  and  cardiac  gym- 
TULStics.  running  ought  to  be  of  especial  value  when  Che  heart  and  lungs 
are  giving  evidences  of  being  specially  affected  by  the  fat -accumulation, 
Boal-rowing.  or  even  canoeing,  may  serve  the  purpose  of  the  fat  man. 
Wood-sawing  is  largely  employed  in  some  European  anti-fat  sanitariums, 
and  Ts  undoubtedly  etTicient.  It  can  be  vt-ry  readily  graduated  by  re- 
quiring one  or  two  stick*  more  to  be  sawn  each  successive  day.  Gym- 
nastic exercise,  lifting  of  weights  with  pulleys,  etc.,  may  be  employed, 
and  even  horseback-riding  may  be  made  t-riii-icnt.  Oertel  further  be- 
1ie%^cs  that  mountain 'climbing  affords  a  method  of  g>'mna3tically  training 
tf>c  heart  and  lungs  whicti  may  be  of  the  greatest  ser\'ice  in  the  treatment 
of  a  weak  heart. 
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It  must,  however,  be  remembered  thnt  the  heart  h  in  an  esscnti.'dly  differeDt 
position  from  the  voluntary  muscle.  The  muscle  loses  ils  power  ihrougli  want  of 
CKcrcise,  and  k  broughi  hark  from  its  siift.  flacdd  condition  by  exercise.  Weak- 
ness oj  the  heart' mil scle^  on  the  other  \i^n{\.  is  praciicaily  never  the  result  oE  laclt 
of  exerci^;e  ol  the  heart,  but  is  due  lo  the  siccumulation  of  hi  about  Uie  muscular 
fil>rts  or  to  deKeneratkm  of  the  muscle,  lo  exhaustion  from  overwork,  or  to  Ihe 
pnseiiE^e  of  some  poisL>n  ir  the  blijud.  If  ihe  cardiac  wealciiess  be  coiineL-Ced  u'itEi 
a  fatty  change  in  the  mu^icle  wf»ich  k  the  result  of  general  fatly  infiltration  of  the 
body,  the  removal  of  5uch  fal-inftliration  will  be  accompanied  by  improvement  of 
the  muscle  of  the  hearty  which  improvement  may  probably  l>e  aided  by  cardiac  ck- 
CTlion.  U.  on  the  oilier  hand^  the  cardiac  weakness  is  llic  result  of  overstrain  or 
of  a  true  fatly  degeneration,  the  probabilities  are  that  it  will  be  oitreased  mther 
than  diminished  by  cardiac  exertion. 

In  all  cases  the  exercise  should  at  fjrst  be  getille  and  shotjld  be  In- 
creased very  carefully.  Thus,  mountain- climbers  or  runners  should  at  first 
stop  every  few  feet,  to  allow  heart  and  lungs  lo  recover  themselves.  Due 
regard  must  be  had  for  the  patient's  general  condition  ;  espL'cially  miEl  it 
be  remembered  that  the  atout,  flabby  body  is  often  associated  with  a  Mcak 
heart-muscle  which  sudden  severe  ejiertion  may  easily  overtax.  Pis- 
regard  of  this  fact  has  indeed  occasionally  led  lo  a  fata!  resulL 

The  Fat  of  the  body  la  chiefly  if  not  exclusively  derived  from  the 
hydrocarbons  of  the  food.  The  notorious  diet-list  of  Mr.  Banting,  which 
gave  rise  to  the  term  "  bantingism,"  was  in  no  respect  novel,  but  only 
conformed  to  the  universally  recognized  principle  that  in  corpulency  with- 
drawal of  carbohydrates  from  the  food  ia  necessary. 

The  extent  to  which  the  diet  can  be  reduced  depends*  at  least  in  the 
plethoric  group  of  cases,  almost  entirely  on  the  patient's  strength  of  will. 
To  Eiccomplish  any  good  the  intake  must  self -evidently  be  less  than  the 
output,— that  ^s,  the  demands  of  the  system  must  never  be  satisfied,  and 
the  body  must  obtain  the  necessary  force  from  the  energy  stored  up  in 
the  fatty  tissues.  In  short,  the  patient  must  undergo  a  mild  form  of  star- 
vation. The  craving  for  food  can  be  to  some  extent  assuaged  by  the  fat- 
free  proteids  ;  but  as  these  are  Insullicleiit  for  the  needs  of  a  healthy 
oi^anism,  no  amount  of  them  will  entirely  satisfy  the  appetite. 

It  is,  therefore,  plainly  impossible  to  overcome  the  repugnance  of 
patients  to  the  diet  by  indefinitely  increasing  meat  and  otht^  nitro- 
genous Foods,  Further,  the  c^tcessive  use  ol  nitrogenous  foods  throws  a 
strain  upon  the  kidneys  in  requiring  them  to  ciist  off  an  excessive  amount 
of  waste  material  :  and  if  in  such  cases  there  be  a  gouty  diathesis  there 
is  danger  of  the  production  of  arthritic  symptoms. 

No  single  dietary  is  suitable  for  ail  cases  ;  the  practitioner  should  make 
a  list  in  accordance  with  the  circumstances  of  the  individual  case.  In 
such  list  the  actual  weight  of  food  to  be  taken  should  be  given,  as, 
without  such  checkn  the  hungry  man  will  olways  cat  more  than  he  be- 
lieves he  does.  As  samples  we  give,  however,  two  dietary  lists — the  first 
is  that  of  Ganting  :  the  second^  which  was  devised  by  Ebstein,  has  been 
much  used  in  Germany,  and  seems  to  us  the  belter  of  the  two. 
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Bant  IMG. 

A.M.  One  pim  of  blactc  cofTee  and  one  ounce  of  coarse  brown  bread  or  biscuit. 

9  A.M.  Four  ounces  ot  lean  meal,  three  ounces  al  brown  bread  ot  biscuit,  and 
haJS  a  pint  of  coHcc- 

?  P-Bi-  Six  iHincts  of  lean  meat,  tlirec  ounces  uf  brown  bread  or  biwuit.  six 
ounc^  of  green  ytgeiables.  and  half  a  pint  of  water,  fallow^l  by  hall  a  pini  of 

6  P.M.   Half  A  pint  of  colTco, 

At  supprr  two  ounces  ctf  brow»  bread  or  biscuit,  and  a  couple  of  glassed  ot 
dicny  or  daret.     Fniit  ad  iitituiH.  liquorice  powder ^rs  t£  fta£a. 

B»BAKF>sT.^Two  hundred  and  fiiLy  KianJines  of  tea  without  sugar  or  milk  ; 
fifly  gT;imrne*:  of  white  bre;id,  wiih  plenty'  of  biitlec- 

LrvcH.— Fatty  soup,  made  from  a  marrow-bone  ;  frc«n  on*?  hundred  and  twenty 
lo  one  hundred  and  eighty  grammes  of  flesb,  containing  much  fat ;  some  v^etables ; 
slewed  fruil  without  sugai ,  two  or  three  glasses  of  wiOe,  Later  in  the  afternoon, 
one  cup  of  lea  without  milk  or  su^ar. 

Evening. —One  cnp  of  tea  without  milk  or  sirgar.  thirty  gramme*  each  of  bread 
and  butter,  ooe  egg,  or  a  piece  of  fat  ham  or  iat  roust  meat,  or  cheese,  and  fresh 
Imil ;  no  alcohoL 

The  following  tabic,  based  upon  the  analysts  of  Carl  Zahn,  shows  the 
comparative  amounts  of  the  different  fomia  of  food  lurnished  by  the  rations 
of  Baiiting  and  of  Ebstein  contrasted  with  the  average  normal  : 

Albumlacnii  Malcrialq.  Pit.  CariiuliT<liM«t 

Normal    .  .   .   .   3L1.    drachms.        25.      drachms,        92-      dTachni^ 
Banting    ....   25.5  drichm<i.  7.     drachms,         5.25  drachms. 

Ebstein     .    ,   ,   ,   35,5  drachms.         31.35  drachms,         II. 75  drachms, 

Af  a  foundation  upon  which  the  physician  may  arrange  his  bill  of 
fare,  the  followirg  table,  originally  compiled  by  Zahn,  is  appended.  It 
gK'*3  the  approximate  amount  of  food-malerial  in  various  common  articles 
of  diet  in  parts  by  weight. 


Food, 


Hem  of  ten  different  kinds  of  simple  Bovips  .  - 

liCHn^tf  ten  rich  tuHip«      -    .    .    . 

Ikriled  heef,  lean,  from  young  heifer  .  ,  .  .  , 
Boiled  beef,  fatn  from  voun^c  heifer    ...... 

Betf  from  steers  and  o^eii.  boiled 

from  steers  and  oxeii,  roasted  ■    ■    , 

loast  meav;,  inchidin^  beefsteak,  game,  birds, 
cic.  reckoned  as  an  average  .    .    -   - 

'eal,  roasted  .   ,   ,   .   , 

'Pricai;js«^tl  veal,  with  fat  and  milk  .  .  -  .  .  . 
Tax  u>^'iX'^\  pork  or  goose  -...,...-. 
Smuktd  h;iin  ...,-,.  ^  ...   .       .  .   . 

Boiled  fish 

Shell  fi^h - 

Mean  o4  «e>-en  different  kinds  of  meat-foods  .   , 


W-w, 

ALbu- 
mln- 

Fat, 

Hydm- 

carbons- 

OT. 

l-I 

>5 

57 

a^a 

3.6 

3-» 

9-7 

G6S 

28.4 

1-3 

*9-^ 

J8. 

11.1 

,    . 

56.8 

^' 

7.5 

0.4 

59- 

j8.a 

1.7 

-    ' 

58. 

3S.1 

2.7 

, 

78. 

15-3 

SI 

57' 

33^3 

ta4 

to. 

40. 

3^-6 

Vn 

,    . 

»'7J 

3508 

.    , 

33.10 

0,60 

t>.7o 

17^09 
8.70 

0,34 

*+■» 

15- 

iB,9 
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Food- 


Potatoea,  roasitd   .   -       ........... 

Potaioes.  as  salad 

PfiUnie?h,  boiled .   , .   . 

Salad,  cretn    ,.,,--    ^   -    . 

Vecetables  in  general,  average  ,    .    .    ,    .    .    .    . 

Willie  brcfld 

Black  bread ,,.... 

Dried  fruil    ...........   ^   -   -   ^  .   . 

MUk 

Cream  , 

Buttermilk 

Butler     .        

Cream  cheese  -   ->....<,--   i   ^  ..   - 

Lard 

Sugar    -   ^  .    , t 

Vinegar         .    .    .    .    ,  

OTie  egg,  eslimaled  not  by  percentage,  but  by 
anujunl  ic  average  egg  ..,..,., 

Tea 

O^ce .  .  . 

Coffee  with  milk 
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It  is  the  general  custom  to  reduce  tbe  amount  cf  water  in  the  treats 
ment  of  corpulent  persons.  This  practice  is  apparently  opposed  lo  all 
our  present  knowledge  of  phvsiolog:)' ;  it  b  impossible  to  see  hew  svater 
can  increase  the  formation  o!  fat^  and  theoretically  it  would  seem  that  it 
should  hasten  the  catabolic  processes  of  the  body.  It  may  be,  however, 
thai  cmpirlcbm  has  passed  science,  and  that  the  comtnon  helid  is  correct, 
allhouR-h  we  confess  that  we  follow  its  beckoning  with  reluctance.  Es- 
pecially in  those  cases  where  there  is  a  lithsmic  tendency,  as  ihere  usually 
is  in  the  plethoric  t>'peof  corpulence,  the  stoppage  of  water  may  do  much 
harm  by  encouraging  the  retention  of  gouty  poisons  in  the  system. 


LITHJASI5. 

Although  the  gouty  diathesis  is  one  of  the  most  frequt^nt  of  bodily 
complaints  in  middk-a^^ed  persons  oi  the  upper  class,  and  an  enormous 
amount  of  study  and  research  has  !>eert  devoted  to  the  determination  of 
Its  dietetic  treatment,  yet  no  positive  scientific  knowlege  e^isis  for  our 
theoretic  guidance  This  is  the  fault  of  the  pathologiat  rather  than  of  the 
therapeutist.  The  ultimate  nature  of  the  gouty  diathesis  remaius  as  much 
unknown  as  thi:  ultimate  naturt  ni  syphilis.  We  are  therefore  forced  to 
rely  upon  an  unsatisfactory  empiricism. 

It  would  be  very  easy  to  quote  contradictory  statements  Irom  various 
clinicians  of  iiuthorily.  In  the  brief  space  here  posiiilile  It  ?ieems  wisest  to 
avoid  both  theoretic  discussion  and  quotations  from  authorities,  and  we 
shall  give  simply  our  own  views  os  based  upon  wide  reading  and  very 
large  experience  in  tlie  rreaimeni  of  gouty  patients. 

In  the  hygienic  treatment  of  gouty  patients  it  is  essential  that  exercise 
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be  tsketi  systematically  and  with  regularity,  IF  circumstances  pennit, 
prolonged  modtTatt'  e\crcise  In  llit'  aped  air  (such  as  may  be  obtained  by 
horseback- riding: H  rowing,  hunting,  etc.,  or  even  by  walking)  is  to  be  pre- 
ferred. Gymnastic  or  house  exercises  may  very  weJl  be  substituted  for 
this  out'door  work  under  special  circums lances.  The  form  is  rioi  a  matter 
of  EDUch  importance,  provided  thtr  exercise  involves  the  whole  muscular 
s>'stem.  The  amount  of  exercise  must  be  graduated  to  the  needs  of  the 
individual  case,  difTerent  persons  having  no  uicjre  the  same  measure  of 
physical  strength  or  the  same  needs  for  physical  work  than  have  different 
measures  the  same  capacity-  The  endeavor  must  be  always  to  push  the 
«x«rcise  until  it  produces  distinct  physical  weariness,  and  a  better  effect 
will  usually  be  obtained  if  the  exertion  bt  suffidenily  violent  to  cause  free 
sweating.  For  the  robust,  hard  muscular  labor  prolonged  through  many 
hours  may  be  necessary  ;  while  in  the  feeblest  subjects  :t  may  be  esseniial 
to  begin  with  passive  ejcercise  assccinted  with  the  least  possible  active 
exercise  ;  but  day  by  day  the  physical  exertion  can  be  increased,  and  the 
results  of  systematic  training  in  anxmic^  feeble,  gouty  persons  are  some- 
times astonishing. 

Gouty  patients  may,  for  the  purpose  of  dietetic  discussion,  be  arranged 
in  three  classes  :  hrsl.  those  who  are  robust  and  vigorous  ;  second,  those 
who,  with  a  distinct  feebleness  of  constitution  and  sluggishness  of  h;Lbit, 
have  a  marked  tendency  to  the  accumulation  of  fat ;  third,  thuse  whose 
nutrition  and  genera!  vital  forces  are  habitually  on  a  low  level, 

In  robust  gouty  persons  it  is  essential  that  the  quantity  of  food  be 
lasened  :  such  patients  should  lie  tauglit  to  rise  habuually  from  the  table 
with  the  appetite  not  thoroughly  satisfied.  In  the  second  class  of  patients 
s<ime  control  over  the  appetite  is  not  rarely  imperative,  while  in  the  third 
class  of  patients  it  is  often  etjually  essential  to  administer  food  beyond  the 
cravings  of  the  stomach.  As  individual  cases  occur  grading  all  the  forms 
of  the  gouty  diathesis  insensibly  one  into  the  othcn  the  regulation  of  the 
quantity  as  well  as  of  the  quality  of  the  food  becomes  a  matter  to  be 
adjusted  to  the  individual  case.  There  are  certain  articles  of  food  which 
should  be  denied  to  all  gouty  subjects.  First  of  these  in  the  list  we  would 
place  cane  sugar.  The  manifest  effect  of  overindulgence  in  cane  sugar  m 
ihe  lithiimic  diathesis  is  probably  not  dependent  upon  any  inlluence  wliich 
it  exerts  on  the  general  system,  but  upon  the  case  with  which  it  undergoes 
fermentation  in  the  alimentary  canal  and  gives  rise  to  acid  products.  Acid 
fnuis.  including  the  lomaio  and  Ameriiran  striiwl»erTieSj  are  also  to  be 
avoided  by  all  gouty  subjects,  while  non-acid  fruits,  if  ripe,  are  often  of 
great  service  anti  may  be  taken  freely- 

In  gouty  patients  of  the  first  class  the  albuminou*  principles  of  the 
food  should  be  much  decreased,  but  clinical  experience  proves  that  the 
lorm  in  which  the  albnmin  is  taken  is  not  unimportant.  Red  meats  are 
especially  to  be  denied  ;  white  meats, — except  pork, — fish,  eggs,  and 
milk  are  to  form  the  main  staples  of  animal  food.  Chicken  is  mjch 
preferable  to  turkey.      Game  is  denied  by  most  authorities,  but  wc  have 
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never  seen  any  harm  from  its  use.  The  waste  muscle-products,  such 
as  kreatinm,  xanihin,  etc,,  have  probably  sn me  connection  with  the  in- 
juri4:>iJ3  ft^ects  produced  by  red  meats.  IE  thia  be  so,  strong  stock  soupat 
which  contain  nn  abundance  of  these  principlci^,  ought  to  be  injurious ; 
and  we  have  certainly  known  oi  violent  attacks  of  goui  apparently  precip- 
itated by  the  free  use  of  beef  tea,  beef  essence,  and  oiha  similar  stimulant 
liquids.  If  soups,  therefore,  are  employed,  they  should  be  ve£Clable 
rather  than  stock  soups.  Ordinarily  carbohydrates  may  be  taken  in  mod- 
eraliun.      Green  vegelabieij.  including  roots,  are  especially  serviceable. 

The  proper  dietetic  treatment  oi  anecmlc  gonty  subjects  distinctly  in- 
dined  to  corpulence  is  a  matter  of  difficnlt  determination.  The  first 
thought  wovild  lead  the  physician  to  order  a  reduction  in  the  habitual 
ingesuon  of  albumin  ;  but  wc  have  certainly  known  very  good  results 
produced  in  patients  of  this  dass  by  lessening  very  decidedly  the  cartM- 
hydrates  in  the  food.  When  ihw  is  done,  the  albuminous  ingesdon  must 
be  increased  rather  than  decreased,  in  order  to  support  the  system-  In 
many  of  these  cases,  however,  it  will  be  round  that  the  patient  habitually 
takes  an  overplus  of  food,  and  much  good  may  be  achieved  by  lessening 
the  quantity  :  in  such  patients  the  carbohydrates  can  be  largely  withdrawn 
and  the  habitual  ingestion  of  albumin  not  increased.  Jt  is  especially  in 
patients  of  this  class  that  the  sagacity  of  the  physician  in  modifying  the 
diet  to  suit  the  needs  of  the  individual  will  meet  with  reward.  Our  own 
plan  has  been  in  doubtful  cases  to  make  tentative  alterations  of  the  diet, — 
to  regulate  the  quantity  of  food,  withdraw  carbohydrates,  and  order  the 
albuminous  nourishment  to  be  taker  chiefly  in  the  form  of  fish,  while 
meats,  eg^,  and  milk.  If  the  patient  improve,  the  diet  is  evidently  suit- 
able tor  the  individual  case  ;  if  there  be  no  improvement,  or  if  there  fw 
a^ravation,  the  diet  should  be  at  once  altered. 

In  aniemic,  impoverished,  gouty  subjects  the  best  results  are  not  rarely 
to  be  achieved  by  the  employment  ol  generous  diet  combined  with  the 
moderate  use  of  alcoholic  liquors.  In  selecting  the  drink,  malt  liquors 
and  acid  wines  are  to  be  avoided.  Our  own  e.^perience  is  that  diluted 
spirits  offer  the  best  form  for  the  administration  of  alcohol. 

In  any  obstinate  gouty  case  which  (ails  to  yield  to  the  ordinary  regu- 
lation of  diet  the  so-called  milk  diet  should  be  tried-  It  is  not  at  present 
possible  to  give  any  suflicient  scientific  reason  for  the  alterations  which  arc 
occasionally  produced  in  diseased  human  5>'stems  by  the  exclusive  milk 
diet.  The  whule  story  of  changes  wrought  by  the  milk  diet  in  nutrition 
we  do  not  know.  It  evidently,  however,  has  a  pronounced  influence  upon 
primary  digestion  in  the  intestinal  tracts.  It  oflers  organic  principles  in 
so  simple  a  form  as  to  reduce  to  the  minimum  the  labor  of  digestion,  and 
probably  to  relieve  greatly  the  hepatic  and  other  similar  glaudular  organs 
from  excess  of  labor.  By  virtue  of  the  large  quantity  of  water  it  contains 
it  enormously  increases  the  flow  of  the  urine  and  probably  of  the  secretbn 
of  the  skill,  and  in  some  cases  is  no  doubt  of  grcnit  service  in  washing  out 
excrementitioua  material  from  the  body.      Whatever  may  be  the  proper 
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scientiiic  explanation  ol  the  iact.  it  is  certain  ihat  in  many  cases  of  gouty 
diathesis  and  in  various  other  abnormal  conilitions  of  nutrition  an  exclu- 
sive milk  diet  is  cxiremeiy  beneficial.  Thus,  in  fatty  aucemic  subjects  a 
course  of  two  or  three  weeks  of  milk  diet  sometimes  alters  the  mitrition 
so  thai  afterwards  feeding  and  tonics  produce  effects  which  were  previously 
not  attainable.  We  have  always  suspected  that  in  these  patients  there  b  an 
underlying  gouty  diathesis.  We  have  seen  many  eases  of  gouty  disease 
ol  a  chronic  and  subacute  type  in  which  remedial  measures  had  entirely 
failed*  but  which  yielded  easily,  though  slowly,  to  an  exclusive  milk  dieL 
Very  frequently  when  It  is  :+imp]y  intended  to  fatten  the  patient,  or  in  the 
eombating  of  tlie  gouty  diathesis,  milk  is  given  largely  n-ith  other  food  ; 
but  to  get  the  peculiar  full  ef!ects  cf  a  milk  diet  it  is  essential  that  the 
patient  abst^n,  at  least  for  a  time,  from  all  other  food.  After  two  or  three 
weeks  oatmeal  or  cracked  wheat  or  stale  bread  may  he  allowed,  then 
green  vegetables,  and  slowly  the  patirnt  may  thus  be  restored  lo  ordinary 
diet  In  severe  cases,  however,  milk  diet  may  be  persisted  in  for  weeks, 
and  it  is  possible  for  the  human  adult  to  work  laboriously  and  live  ex- 
clusively upon  milk.  In  order  to  afford  sutTicieTit  nitrogenous  nutriment, 
tiQiii  live  to  seven  pints  of  milk  a  day  must  be  tiiken.  This  amount  of 
milk  contains  too  much  fat  for  the  needs  of  the  system  :  it  should  there- 
fore be  skimmed.  The  so-called  skimmed  milk  sold  from  creameries  is, 
however,  not  suitable,  because  the  fat  has  been  too  absolutely  wididrawn 
from  le,  and  because  it  b  uaually  not  so  fresh  as  is  desirable.  The  skim- 
ming of  the  milk  should  not  be  too  close.  It  is  essential  that  the  milk 
be  taken  at  inier\'als  of  not  longer  than  two  hours,  and  Ihal  it  be  drunk 
by  sipping  rather  than  by  gulping,  so  as  to  avoid  any  danger  from  the 
formation  of  hard  clots  in  the  stomach.  When  the  digestion  ia  good  the 
milk  may  be  taken  cold.  When  the  digestion  is  ver^'  feeble  it  should  be 
taken  hoL  But  boiled  milk  should  not  be  employed,  as  it  is  of  more 
difficult  digestion  than  is  unboiled  milk.  During  the  progress  of  the 
milk  course  constipation  is  almost  invariably  present :  this  must  be  over- 
come by  the  administration  of  drugs.  In  gouty  subjects  saline  laxa- 
tives are  preferable. 


CHAPTER    III- 


CALORIC. 

There  arc  twa  conditions  ol  the  force  caloric,  spoken  of  as  distinct 
entiiit-s,  but  which  are  merely  relative  terms,  expressive  of  the  presence 
ol  an  eiicpss  or  of  rhe  absence  of  the  normal  amount,  or,  more  strictly 
speaking,  norma]  intensity  of  the  force.  Cold  and  heat^  in  connection 
with  the  human  body^  respectively  mean  an  intensity  of  caloric  belou^  and 
above  98^5''  F. 

USE    OF    HKAT. 
LOCAL    USE   OF    HEAT. 

The  continuous  application  of  moist  beat  acts  as  a  relaxant  to  the  sur- 
is.ce  of  the  body,  producing  probably  a  local  congestion  and  exciting  the 
Influence  oi  a  slow  counter- irritation.  It  is  ofien  practised  with  advan- 
t^e  in  cases  of  sprains  and  inlerr^al  inflammation. 

The  local  use  of  an  iniense  dry  heat  has  recently  been  shown  to  be 
very  advantageous  in  various  local  disorders  of  the  limbs,  and  even  of  the 
trunkal  muscles-  For  the  purpose  there  are  upon  the  market  various 
forms  of  apparatus  which  agree  in  the  general  principle  that  the  heal  is 
chiefly  applied  by  means  of  auperheated  air  iu  a  small  chamber,  with  pro- 
vision by  means  oJ  ventilatora  and  other  devices  for  the  removal  of  the 
moisture  that  comes  from  the  skin.  When  proper  care  is  exercised  with 
an  efficient  apparatus  ihe  degree  of  heat  that  is  borne  without  suffering  is 
very  remarkable.  We  have  frequently  carried  the  temperature  up  to 
340'  F.  If,  however,  under  these  circumstances  any  moisture  collects 
upon  the  surface  of  ihe  pari,  blistering  results.  With  most,  il  rot  all, 
forms  of  appnratua  the  parts  should  be  ligblly  wrapped  in  patent  lint.  A 
temperature  below  340"  F-  is  rarely  of  service.  In  most  cases,  however, 
it  is  better  to  use  in  the  beginning  a  lower  temperature  at  one  or  two 
stances,  pardy  for  moral  reasons  and  partly  because  the  skin  is  often  at 
first  very  sensitive,  although  it  rapidly  becomes  accustomed  to  the  higher 
tempera:iires-  The  duration  of  the  application  of  the  beat  varies  from  ten 
to  forty  minutes. 

We  know  of  no  experimental  evidences  as  to  the  exact  effect  of  this 
high  temperature  upon  the  effected  joinr.  The  fad,  however,  that  the 
general  bodily  temperature  may  be  raised  three  or  evfn  fcmr  degreea  is 
evidence  that  there  b  a  great  alMorption  of  heat,  and  that  there  probably 
is  a  local  heating  far  above  the  highest  fever  point.  Moreover,  a  distinct 
enlargement  often  occurs  in   [he  heated  part,  50  that  there  must  be  an 
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excess  oi  blood  drawn  Co  it.  Probably  both  ihe  circulation  and  the 
chernicaJ  movemenis  m  the  jnint  are  gready  accelerated.  Certainly  a  re- 
markable absorption  of  exudates  often  occurs-  We  have  frequently  seen 
an  acute  attack  oi  gout  precipitated  by  the  application  to  a  long-diseased 
joint  about  which  there  was  much  exudation.  This  acute  attack  has  often 
been  accompanied  by  a  very  perceptible  lessening  of  the  exudate  ;  we 
believe  such  attacks  to  be  due  to  the  absorption  into  the  blood  of  gouty 
acids  or  sails  which  had  been  liberated  irom  the  tissues  of  the  joint- 

Although  this  method  of  treaijiient  woj^  lirsi  brought  forwdrd  for  the 
euro  of  rkeumatijm,  there  ib  a  priori  no  reason  for  supposing  that  it  can 
especially  affect  the  general  rheumatic  condition,  much  less  the  rheumatic 
diathesis,  unless  the  patient  lie  wt-U  wrapped  up  in  blankets  and  the  local 
heat  be  iised  as  a  general  sudorific  measurej  when  whatever  relief  a  free 
sweating  can  produce  may  be  obtained.  On  the  other  hand^  the  method 
is  of  very  great  valutf  in  the  treatment  of  local  inHanimatory  conditions 
with  exudation,  whether  these  be  or  be  noi  of  rheumatic  origin.  In  sub- 
acute and  chronic  i^nia  symn'itis^  in  chronic  sprains,  in  acute  sprains 
when  there  is  no  severe  acute  inflammatiion  or  when  this  has  been  siit)dued 
by  treatment,  and  in  various  forms  of  synovitis  dry  heat  is  of  great  service. 
Its  efiecis  are  much  more  prompt  and  marked  in  cases  of  small  than  of 
large  joints.  Thus,  it  is  much  more  serviceable  rthen  the  ankle  rather 
than  the  knee  is  aflectcd,  the  result  probably  being  due  to  the  inability 
of  the  apphcalion  to  raise  unilormly  to  a  high  point  the  temperature  of  a 
large  joint.  In  rheumatic  cases  the  method  should  be  employed  only  as 
an  aid  to  the  general  treatment  of  the  condition. 


GENERAL    EMFLOVMENT    OF    HEAT, 

The  phenomena  of  death  from  cold  show  that  a  lack  of  cah^ric  in  the 
body  is  no  less  paralyzant  of  animal  functions  than  is  an  excess  of  the 
same  force.  Evidently  the  organism  was  constructed  to  run  upon  a  cer- 
tain plane  of  heal,  and  cannot  vary  from  this  without  serious  results.  By 
nuinerous  experiments  upcin  animals  H.  C  Wood  has  proved  that  in  a 
cool  apartment  death  rapidly  results  aiter  section  o\  the  spinal  cord,  from 
falling  of  the  bodily  temperature,  the  animal  which  in  a  warm  room  will 
live  indefinitely  dying  very  shortly  in  a  temperature  of  forty  degrees.  The 
cause  of  the  inability  of  the  animal  to  resist  external  cold  alter  section  of 
the  cf*rd  is  undoubtedly  vaso-motor  paralysis.  Normally,  the  lempera- 
ttffc  ol  the  interior  of  the  body  is  maintained  by  keeping  an  outer  layer  of 
partially  cooled  tissue  between  the  internal  organs  and  tissues  and  the 
outer  air.  When  the  power  of  contracting  the  superficial  vessels  has  been 
k»t,  the  organism  can  no  longer  maintain  this  protecting  layer,  the  sur- 
face-temperature rises  to  that  of  the  interior,  heat  is  rapidly  lost,  and  the 
whole  body  is  uniformly  cooled, 

Vaso-motor  paralysis  is  produced  by  toxic  doses  of  various  remedies, 
and  under  these  circumstances  artificial  maintenance  of  the  bodily  tem- 
perature is  imperative,  forming  a  very  important  portion  ol  the  treatment 
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oJ  all  5\ich  fioiiQuuig,      Collapse  from  ary  cause  is  largely  dependent  u] 

or,  more  correctly  speaking,  largely  is,  vaao-molor  palsy  ;  hence  in  almost' 

all  forms  of  collapse  the  use  of  external  heat  is  of  great  importance. 

The  late  Chiirlea  Hunter  wavy  succtssEully  appilecJ  this  treatment  to 
that  form  of  coliapsc  which  follows  injuries  and  aurgical  operations  and  b 
known  by  surgeons  as  shock.  The  lack  of  power  of  alcoholic  and  other 
ordinary  stimulants  in  this  condition  is  proverbial  Tht  p^tholcgicaj  state 
is  undoubtedly  vaao-motor  palsy,  the  bodily  temperature  is  much  below 
normal,  and  the  rational  treatment  consists  in  the  hj'podermtc  use  of 
atropine  and  digitalis  and  the  eitemal  employment  of  the  hot  bath.  We 
believe  this  plan  of  treatment  to  be  a  most  important  addition  to  surgical 
therapeutics.  In  the  first  days  of  posl-fcEtal  life  the  power  of  resisting 
external  cold  is  very  slight,  and  in  many  cases  of  still-born  children,  or  of 
children  whose  vital  powers  are  almost  extinguished  at  birth,  life  may  be 
saved  by  a  high  externa]  temperature,  the  Utile  waif  being  kept  in  an  air 
of  ga°  F,,  and  also  away  from  the  influence  of  eold  walls  and  articles 
which  would  draw  ofT,  as  it  were,  tlie  slender  store  of  heal  provided  by 
nature,  radiation  being  greatly  affected  by  the  temperature  of  surrounding 
objeeis. 

It  is  hardly  necessary  lo  dwell  in  greater  detail  upon  the  various  forms 
of  collapse.  Enough  has  been  aaid  to  illustrate  the  principle  that,  when- 
ever the  bodily  iemperaiure  fails  beiotv  ncrmai,  pyretic  treaimeni  is  de- 
majidcd.  The  vigor  of  the  treatment  should  always  be  in  direct  propor- 
lion  to  the  suddenness  and  extent  of  the  fall  of  temperature. 

In  regard  lo  the  methods  of  applying  heat,  it  mustj  in  the  first  place, 
be  understood  that  wrapping  in  bbnkets,  ere.  merely  prevents  cool- 
ing of  the  body,  and  when  the  animal  temperature  has  ah-eady  fallen  it 
will  not  sufHcc  at  all.  The  same  may  be  said  of  air  heated  to  tempera- 
tures which  can  be  readily  obtained  or  can  be  continuously  borne  by  the 
attendants.  Radiated  heat  is  somewhat  better,  and  often  the  i^e  of  a 
brisk  open  fire  is  of  service.  The  hoi  hath  is,  however,  the  only  pyretic 
remedy  that  can  be  relied  on.  It  should  always  be  a  full  bath,  in  as  warm 
a  room  as  can  be  procured,  and  should  be  at  a  cemperature  of  about  104.* 
F.  when  the  patient  b  put  Into  it.  The  duration  of  the  bath  must  vary 
with  the  circumstances  of  the  ease.  It  should  not  be  less  than  half  an 
hour,  unless  the  mouth- temperature  sooner  become  normal.  During  the 
bath  the  heat  of  the  water  should  steadily  be  increased  as  fast  as  Jt  can  be 
borne  il  the  patient  be  conscious^  or,  if  he  be  unconsciouB,  until  a  lem- 
perature  of  no"  F,  is  reached. 


U3S  OF  cot-D> 
LOCAL  EMPLOVMRNT  OF  COLD. 


When  cold  is  applied  persistently  to  any  part,  it  acts  as  a  direct  and 
very  powerful  depressant,  of  varying  power  according  lo  its  intensity.  It 
is»  therelorc,  used  locally  lo  reduce  injlamttuithnt  especially  when  the 
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brirT  s  of  an  active  type.  In  this  empluynient  ct  cold,  care  must  be 
ticrciscd  not  to  carry  its  use  too  far,  lest  It  suspend  all  tiulridve  atlioiis 
and  interfere  with  those  processes  of  repair  which  almost  always  form  a 
fi^JX  of  mI1;imma[ion.  Indeed,  ft  is  possible  to  convert  an  inflammaiiori 
into  gangrene  by  the  too  energetic  employment  of  thi:>  a^^ency.  Locally, 
cofd  is  generally  applied  by  means  of  cold-waler  compresses,  irngntion 
with  coM  vr^^ier,  and  the  application  of  pounded  ice,  either  enclosed  in 
india-rubber  bags  or  in  bladders,  or  in  the  form  of  the  ic€-potdtke*-  It  is 
very  doubtful  whether  the  use  of  "freezing  mixtures"  is  ever  juslihable 
in  inllammation-  The  efTeets  of  the  cold  in  individual  cases  are  lo  be 
judged  of  by  the  alterations  in  ihe  heat  and  redness  of  the  part.  The 
local  cmploymcnl  of  cold  l>elongs  for  the  most  part  withiii  the  province 
of  the  surgeon,  but  the  remedy  is  of  great  value  in  certain  diseases.  In 
dipkiheria  and  in  anginose  seariaiina  very  greal  benefit  may  be  obtained 
by  enveloping  the  ihroaC  over  the  tonsib  with  powdered  ice  enclosed  in 
bladders,  in  pieces  of  pigs'  intestines  such  as  are  used  by  sausage- makers, 
or  in  thin  india-rubbifr  bag!>. 

In  internal  trunkal  inflammations,  such  as  Pneumonia  and  pleurisy, 
Ihe  application  of  cold  by  wet  compresses  or  of  ice-bags  over  the  diseased 
organ  has  been  employed  ejitensively  in  Germany  for  miiny  years^  and 
has  steadily  maintained  its  reputation.  It  is  especially  serviceable  vshen 
there  is  a  tendency  to  general  high  temperature,  and  is  probably  even 
more  useful  in  the  eatarrhaf  pneumoni:*  of  children  than  in  adult  cases. 

In  mntitigiiis  the  great  value  nf  the  application  of  ice  to  the  shaven 
scalp  is  undeniable,  and  \v>  peritonitis  v/*^  have  seen  very  great  relief  afforded 
by  the  use  of  cold,  as  recommended  by  Abercrombie,  Niemeyer,  and 
oibers.  As  is  the  case  in  pneumonia,  warm  poultices  are  more  generally 
viewed  with  favor  in  pcritonitb  by  the  profession  in  this  country.  We  have 
frequently  used  them  with  excellent  effect,  and  in  at  least  one  instance 
after  ice-poultices  had  been  employed.  In  this  ease  the  cold  applica- 
tions were  at  first  very  agreeable  to  the  patient,  as  were  the  warm  poul- 
tices aiterwards,  and  the  good  achieved  seemed  to  be  in  accord  with  the 
sensations  of  the  patient.  It  seems  to  us  a  good  clinical  rule  to  select  the 
ke  ot  the  warm  poultice  according  to  the  feelings  of  the  patient  Early  in 
the  attack,  when  the  fever  is  high,  the  ice  will  generally  be  ihe  more  useful. 

In  using  cold  for  the  purpose  of  combating  inflammation,  the  appli- 
cation must  be  kept  up  until  the  desired  effect  is  produced.  When  em- 
ployed intermittently,  cold  even  becomes  a  stimulant,  the  reaction  which 
follows  its  lirst  impression  being  greater  than  its  direct  efTeets.  Hence  the 
cold  douche  has  been  used  with  asserceil  advantage  as  a  stimulus  to 
shiggith  ulcers. 

It  seems  proper  here  to  direct  attention  to  the  statements  of  Fr. 
Mosler,'  that  the  application  of  cold  water  to  the  abdomen  prodtices  con- 
Uction  of  the  spleen,  and  that  the  cold  douche  applied  for  two  or  three 


*  Mule  by  iniiitig  fit\e\y  brokrn  ic-  with  dT>  lodmn  m«a]  cr  tine  sawdiisl. 


nioutea  and  repealed  at  longer  or  shorter  intervals  very  aensibly  afiects 
the  enlarged  spleen  oi  intermittent  or  typhoid  fever,  and  even  of  such 
chronic  diseases  as  leiika:miii,  In  iaIucIi  class  of  cases  ihe  appiicaiJon  sliould 
usually  be  made  twice  a  day. 

COLD  AS  A  TONIC  AXD  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  the  reaction 
which,  in  a  healthy  person,  lollows  the  sudden  dash  of  a  cold  shower-bath 
or  (he  plunge  into  a  mass  of  cdd  water.  The  researches  of  Liebermeister, 
which  will  be  detailed  hereafter,  prove  tliat  a  cold  bath,  when  of  not  loo 
ioT)^  duration,  actually  incrcast:^  the  oNidation  of  tissue  to  such  a  degree 
as  to  elevate  tlie  temperature  of  Ihe  body.  When  cold  bathing  is  em- 
ployed as  a  tonic,  the  first  principle  to  be  borne  in  mind  is  thai  the  bath 
slwuld  not  be  too  severe  or  too  long  continued,  else  it  becomes  a  direct 
depressant,  debilitating  and  lowering  the  temperature  of  the  bather. 
When  the  subject  has  sufficient  vital  power  to  read  aflei  the  l»ath.  sea- 
bathing is  often  of  very  great  service,  but  in  debilitated  persons  it  may 
produce  serious  exhaustionj  partly  by  the  fatigue  induced  and  partly  by 
the  excessive  abstraction  of  heat  from  the  body.  The  cold  bath,  when 
not  Followed  by  a  healthy  reaction,  b  anything  but  a  tonic, 

COLD    IN    PVBEXIA. 

The  use  of  cold  \n  fever  is  no  new  thing  ;  employed  by  Galen,  used  not 
infrcquendy  during  the  last  century,  hrst  systematized  and  insisted  upon 
by  Currie,  cold  bathing  in  fever  was  brought  before  the  world  as  a  really 
new-bom  measure  by  Brandt,  of  Stettin,  and  received  the  seal  of  perma- 
nent usefulness  from  the  scientifio  clinical  labors  of  Jiirgensen  at  Kiel. 

The  consideration  of  the  method  naturally  divides  itself  into, — first,  a 
study  of  its  physiological  action  :  secondly,  an  investigation  as  to  its  clin- 
ical value  ;  and  thirdly,  a  more  particular  account  of  its  eUcct,  ihe  cases 
to  which  it  is  best  adapted,  and  the  tiiethod  of  its  application.  Moreover, 
there  are  two  distinct  forms  of  pyrexia,  which  may  be  termed  the  acute 
and  the  chronic,  and  which  are  best  considered  separately. 

Acute  Pvbexia. — If  the  following  propositions  be  true,  caloric  in 
excess  acts  as  a  direct  poison  to  the  body,  and  the  phenomena  ol  severe 
acute  fever  arc  largely  due  to  the  heat  itseli  The  proob  of  the  proposi- 
tions are  given  very  briefly  aiter  them.* 

First.  External  heat  applied  to  the  body  of  the  normal  animal,  so  as 
to  elevate  the  temperature,  produces  derangements  of  the  nerxous  system, 
of  the  circulation,  etc.,  precisely  similar  to  those  seen  in  natural  fc%'erj  the 
intensity  of  the  disturbance  being  directly  proportionate  to  the  rise  in 
temperature, 

Sfcimd.  Heat  applied  locally  to  the  brain  or  to  the  heart  produces  in 


*  Want  of  apace  prevents  the  daburation  of  Eliia-  The  uiicunvinci:t[  icad^r  i»  resprct- 
fully  referred  lo  the  ircntise  o!  H-  C,  Wood  on  Thermic  Ftvcr,  and  his  Tuner  Lctture 
on  FPVPf. 
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(he  functions  of  the  organ  those  disturbances  which  are  familiar  pheromena 
ci  fever,  the  intensity  of  the  disturbance  being  directly  proportionate  to 
the  excess  of  heal  in  the  organ. 

Third,  The  withdrawal  of  the  excess  of  heat  in  fever  b  followed  by  a 
reliff  cf  the  nervous  and  circulator>'  disturbances. 

When  a  dog,  cat,  or  rabbit  is  shut  up  in  a  box,  as  in  the  experiments 
of  H.  C.  Wood,  heated  either  by  the  sun's  rays  or  by  artificial  means, 
the  temperature  of  the  anima!  rises,  aad  at  the  sanie  time  the  pulse-rate 
becomes  pari  /tassit  more  rapid,  the  breathing  grows  more  and  more 
hurried,  and  the  restless,  uneasy  movements  oi  the  victim  show  the' 
general  distress  it  is  suffering.  As  the  lempeniture  increases,  the  nervous 
disturbance  becomes  more  and  more  apparent ;  and  stupor,  coma,  partial 
paralysis,  convulsions,  and  finally  death  by  arrest  of  the  respiration  occur. 
These  phenomena  sometimes  ccme  on  gradually,  but  sometimes  are  de- 
veloped suddenly.  The  temperature  at  which  death  occurred  in  these 
experiments  varied  in  the  rabbit  from  jir°  to  114.  s*"  F, ;  in  the  dog  it 
was  ^bout  J I  t''  F.  In  man  a  similar  series  of  phenomena  are  developed 
by  exjjosure  to  ejicessive  beat  although,  owing  to  his  extraordinary 
power  of  cooling  his  body  and  of  protecting  it  against  cold,  he  is  able  to 
bear  extremes  of  temperature  far  beyond  the  points  which  would  prove 
iatal  to  any  gi\en  species  of  animals.  Yet  when  Ins  body  U  heated  the 
results  are  the  same,  as  is  proved  by  the  terrible  mortality  of  sunstroke. 

"To  prove  the  second  proposition,  1"  [H,  C.  Wood]  "caused  hot 
water  to  flow  through  pigs'  bladders  fitted  as  a  son  of  bonnet  to  the  heads 
of  ca[s  and  rabbits.  It  is  evident  that  with  amall  animals  we  can  in  this  way 
heat  the  bran  without  heating  materially  the  remainder  of  the  body.  It 
was  found  thai  coma,  with  or  without  convulsions,  was  produced.  Some- 
times the  stupor  came  on  gradually,  hebetude  slowly  deepening  into  coma, 
but  in  other  instances  unconsciousness  was  developed  very  suddenly.  It 
was  also  found  that  severe  nervous  symptoms  and  death  were  produced 
when  the  brain  reached  the  temperature  which  was  fatal  to  the  animal  in  the 
hot  box.  Without  occupying  more  space,  the  conjoint  iabors  of  Lauder 
Brunion  and  Liebermeister  have  proved  that  the  accelerated  pulse 
in  fever  is  largely  due  to  the  acLion  of  the  heal  ujxin  the  heart  and  its 
nerves  :  so  that  the  second  proposition  may  be  considered  demonstrated. 

'*  In  regard  to  the  third  proposition,  I  have  frequently  taken  animals 
out  of  the  hot  box  perfectly  unconscious  and  plunged  them  into  a  bucket 
of  cold  water,  have  watched  the  temperature  of  the  water  rise  while  that  of 
the  animal  fell,  and  as  the  bodily  heat  came  towards  normal  have  seen  the 
coma  disappear,  so  that  within  ten  minutes  the  at  first  ahsohjtely  comatose 
and  dying  rabbit  would  be  skipping  about  on  the  grass.  I  have  placed  a 
man  whose  temperature  was  nearly  i  lo*^  F.,  who  was  unconscious,  with  a 
feeble  running  pulse  o(  160  or  170,  irregular,  jerking,  slow  respirations, 
aud  every  indication  of  immediate  death,  in  a  bath  of  60*^  F.,  and  witliin 
a  minute  and  a  half  have  seen  consciousness  partially  restored,  and  in 
another  minute  and  a  half  the  man  trying  to  get  out  ol  the  bath.      What 
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could  the  batli  do  to  affect  the  man  so  profoundly  and  so  quickly  but  with- 
draw ihe  heal  ?  Thai  the  hcnl  was  present,  nnd  that  il  was  withdrawn, 
the  thermometer  proved.  If  the  drowsiness  had  been  due  to  simple  cori- 
geation  of  the  brain,  very  cerlatuly  would  the  Ijdth,  by  driving  the  blood 
irom  the  surface,  have  increased  the  trouble,  Jt  most  be  home  in  mind 
that  this  case  is  by  no  means  unparalleled  :  similar  instances  of  the  good 
eHectfi  of  Lhe  sudden  withdrawal  of  heal  in  rheumatii:  hyperpyrejcia  have 
been  recorded  by  both  English  and  Germari  observers,  and  recent  Con- 
tinental literature  h  lull  ol  rcportii  of  the  relief  of  nervous  symptoms  In 
various  pyrexias  by  the  abstraction  of  heat. 

' '  Finally,  as  excessive  heat  is  present  in  fever,  as  excessive  heal,  when 
present,  is  not  only  able,  but  is  forced,  so  to  speak,  by  its  own  attribtites, 
to  produce  disturbance  of  the  functions  of  innervation  and  circulation, 
atui  as  the  withdrawal  of  the  ejitessive  heat  in  fever  is  followed  by  instan- 
taneous rdioi  of  the  symptoms  of  disturbed  innervation  and  circulation, 
surely  the  conclusion  is  logically  inevitable  that  excessive  temperature  is 
the  chief  cause  of  the  other  sympionis  of  fever,  and  that  in  amfr^  pyrtxic 
threatening  life  the  heat  should  be  withdrawn  as  rapidly  as  possible  by 
means  of  the  cold  bath. ' ' 

Chronic  Pvkexia. — The  effects  of  along-continued  pyrexia,  not  suffi- 
ciently intense  to  induce  immediate  serious  symptoms,  upon  the  structure 
ol  the  various  tissues  have  been  elaborately  investigated  by  Liebermelster,' 
who  found  that  the  liver,  spleen,  kidneys,  voluniary  and  invoUmiary 
muatlesj  blood- vessel  a,  and  even  die  nerve-centres  undergo  a  granular 
degeneration  during  the  continued  pyrexia.  The  lesion  was  constantly 
present  in  the  bodies  of  those  who  had  suffered  in  this  way  during  life^ 
entirely  independently  of  the  nature  of  the  primary  diseiise.  In  ca»^  of 
infectious  fever  in  which  the  temperature  had  never  been  high,  this  gran- 
ular degeneration  did  not  exist.  Previous  to  the  investigation  of  Lieber- 
meiMer,  Zenker  had  demonstrated  thai  the  muscles  undergo  a  peculiar 
granular  degeneradon  in  typhoid  and  other  fevers  ;  and  the  fact  has  been 
abundantly  attested  by  later  obser\'ers.  We  do  not  know  thai  the  observa- 
tions ol  Liebermeister  as  to  the  occurrence  of  this  lesion  in  non- infectious 
pyrexia  have  been  confirmed,  bui  we  have  no  doubt  of  their  correctness. 

hisevidemtliat  in  all  fevers  a  primary  therapeutic  indication  is  to  reduce 
the  temperature.  Of  course,  if  possible,  this  should  be  done  by  checking 
the  excessive  production  of  heat ;  but,  unfortunately,  this  often  lies  out  c^ 
our  power,  and  we  are  forced  to  abstract  the  heat  by  mechanical  means. 

It  is  a  priori  impossible  to  determine  what  effect  upon  the  production 
of  heal  l]je  rapid  abstraction  of  it  would  haven  but,  from  the  well-known 
powers  of  the  organism  to  resist  external  cold,  il  seems  probable  that  the 
heal- product  ion  would  be  increased  rather  than  diminished  by  the  abstrac- 
tion of  caloric.  An  experimental  study  of  this  probltni  has  been  made 
by  several  observers,  but  with,  unfortunately,  different  results.  Weis- 
flog*  has  found  that  the  local  abstraction  of  heat  by  a  cold  &irjr-bath 
causes  a  rise  in  the  temperature  of  the  axilla,  and  that  in  fever-patients. 
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*  C.|  about  three  times  as  much  : 
times   as  much.      Liebermeisier  * 


^unless  the  siti-b^ith  is  prolonR:ed  over  twenty-mi  huIcs,  no  fall  of  the  bodily 
iture  results.  In  i860  Kemlg"  found  That  a  healthy  man  in  a 
rh  of  the  temperature  of  from  2S°  to  30°  C.  produces  aljout  twice  as 
[atueti  heat  as  normal ;  in  a  bath  of  34 
land  in  a  bath  ol  Jo^  C  ,  abntit  four 
'iound  thai  in  a  healthy  man  exposure  lo  cold  for  a  brief  period  of  lime 
causes  a  rise  in  the  bodily  temperature,  and  on  extending  his  researches 
inlo  kver  proved  ihai  where  the  external  cooling  was  not  loo  powerful 
or  loo  long  continued  the  3ame  was  true  of  Fever -patients.  Frnm  thia  it 
follows  that  the  use  of  external  cold  stimulates  heat -production.  This, 
lt>  our  minds,  has  been  confirmed  by  the  cheniical  researches  of  J.  Gilde- 
meister,*  of  Lehmann,*  and  of  Liebermet^ter *  himself  upon  men,  and  by 
those  of  A.  Roehrig  and  N,  Zurtz"  upon  animals,  all  of  which  show 
that  both  in  health  and  in  Eever  very  much  more  carbonic  add  than  nor- 
mal is  eliminated  under  exposure  to  cold.  This  would  appear  to  prove 
that  cold  baths  increase  the  production  of  animal  heaL  It  seems  most 
probable  that  this  is  the  case  ;  but  A,  Murri  believes  that  he  has  proved 
that  the  cold  baths  have  no  snch  influence.*  At  any  rate,  the  investiga- 
tions of  Liebermeialer  and  others  have  shoAn  that  the  first  rise  of  tem- 
perature produced  alike  in  healthy  and  in  lever  subjects  by  exposure  lo  a 
moderate  and  not  too  long  continued  cold  is  followed  after  removal  of  the 
cold  by  a  fall  of  bodily  temperature  of  greater  or  less  degree.  While, 
tliercforc,  external  cold  probably  first  stimulates,  it  afterwards  depresses  the 
production  of  animal  heat  The  further  experiments  of  Liebermeister ' 
upon  the  elimination  of  caHx^nic  acid  are  also  in  accord  with  his  tem- 
[ixrature- study,  for  he  lound  that  after  the  bath  the  elimination  sank 
Mow  normal,  and  so  continued  for  a  considerable  period. 

If  the  cold  hath  really  affects  the  fever-proress,  it  ought  distinctly  to 
-reduce  the  excretion  of  urea.  That  it  Has  this  action  would  set-m  to  be 
proved  by  the  research  of  Sassctzky,'"  who  found  thai  the  continuous  use 
of  the  cold  bath  invariably  lessened  the  urinary  elimination  of  nitrogenous 
mHiterial  and  of  the  phosphates,  although  it  increased  the  total  flow  of 
unnc-  The  subject  is,  however,  a  very  difficult  one^  chiefly  because  it  Is 
abnost  impossible  to  know  in  any  individual  case  what  the  elimination  of 
urea  would  have  been  if  no  bath^  had  been  used.  Bauer  and  KLlnstle^' 
gave  to  the  patients  cold  baths  upon  alternate  days,  and  found  thai  the 
excretion  of  urea  was  in  each  case  greater  on  the  days  when  baths  were 
used  than  on  those  on  which  they  were  ntit  employed.  These  eK|3eri- 
meata  have  been  quoted  as  showing  that  the  cold  bath  increases  the  e:c- 
CreiLon  of  urea,  but  in  Schleich's"  investigations  on  the  effects  of  hot 
baths  the  increase  of  the  excretion  of  urea  Irerjuently  did  nor  shnw  ilseU 
until  the  day  after  the  bath.  It  is  probable,  therefore,  as  believed  by 
Schlcich,  that  the  destruction  oi  albuminous  substance  in  the  tissues  is 


*  Wc  have  ncvrr  iicrn  tlw  brochure  of  A.  Murri   \DeI  Fotrre  if^utntort  dtlia  7>rt- 
/icroiura  animaie,  Firenir.  i87jK    It  is  abairactcd  in  the  Lvnifan  M^dkal  Ii«ord-  vgl.  L 
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not  manifested  m  urea-eliminacion  urtil  after  twenty-four  hours,  or,  in 
other  words,  thai  twenty-four  hourh  are  ncL-essary  for  the  completion  of 
the  formation  and  the  excretion  oJ  urea:  so  that  if  the  baths  arc  used,  Jor 
example,  on  Monday  the  urinary  solids  will  indicate  their  effects  not  on 
the  same  day  but  on  Tuesday.  If  this  be  torrecl,  the  expennienlsof 
Bauer  and  Kiinsdc  arc  in  accord  with  those  o(  Sassctzky  in  showing  that 
the  cold  hath  lessens  the  formation  of  urea  in  fever. 

During  the  bath  the  pulse  of  the  fever-patient  usually  becomes  much 
smaller  and  harder,  and  the  sphygmographic  tracings  made  by  Winter- 
nitz  before  and  alter  the  use  of  the  cold  bach  (if  tracings  of  this  kind  can 
tie  irusled)  indicaLe  that  there  is  ^fter  the  cold  bath  greatly  increased 
arterial  tonus,  (See  Verfiandl.  d^s  Congr.  fur  Inmrc  jW'*/.,  ib86.)  It 
may  be  that  the  good  obtained  by  the  cold  bath  is  really  due  lo  a  reflex 
action  upon  the  nerve-centres,  and  U  not  entirely  the  result  of  the  with- 
drawal of  the  heat* 

The  results  of  the  physiological  study  of  the  effects  of  cold  in  fever 
may  be  summed  up  as  follows.  During  a  snfficientfy  prolonged  applica- 
tion g/  <old  the  hodily  temperature  faiis.  although  an  increased  production 
of  heai — i,e-,  eonsumption  of  iissne^-a!  first  oeatrs.  After  the  appiiea- 
titm,  the  bodiiy  ief^peraiure  eontinues  to  fall,  or  but  s/oTi'fy  regains  its 
former  posiiion  -  the  present  evidence  at  our  disposal  indicates,  but  is  not 
sufficient  fa  prove,  that  this  slow  regaining  of  bodity  iempcrattirc  is  due  to 
a  ditmiished  production  of  animal  hfat, — ihaiis,  to  a  deereaa  in  th4 
jt'asfe  of  /issue  ond  in  the  formation  of  urea  and  rrardonic  acid. 

When  the  use  of  cold  in  fever  was  first  recommended  in  this  work 
the  method  was  looked  upon  with  disfavor  by  so  many  medical  practi- 
tioners, especially  in  the  United  States,  that  it  seemed  necessary  to  discuss, 
carefully  and  in  detail,  the  statistics  of  the  subject  to  show  that  these  were 
sufficiently  large  to  be  decisive,  and  were  sufiicienUy  plain  in  their  teaching 

*  Nautiyn  {Archiv  /.  Ejfpfr.  Path,  und  I^arm.,  1&84,  Bd.  xviiL^  Heft  i  aod  v), 
indeed,  denies  that  iFit  good  achieved  is  due  Id  withdranal  uf  heat  ai  oil.  In  faia 
experiments  he  found  that  it  he  mairtoint d  proper  vtnlilatiun,  carclulfy  givinj^  focid  and 
water,  lie  could  j^raduatly  hi:at  rabbits  up  (o  the  temperature  oE  107^  and  JoS*^  F.,  And 
ket-p  [hem  at  this  tcmpcraliire  for  week?  willicut  thtir  evidencing  any  inconvenienee 
and  without  the  production  of  nny  intcmfll  leaiona.  Krishabcr  tvas  also  able  lo  rmiiatdin 
in  4  dry  room  117°  F.»  his  own  ttoiperaturc  reaehing  107°,  pulac  S^,  respiration  y^- 
Naunyti,  as  the  result  of  his  ejiperienee,  Uo  very  atronK  odvocnti?  of  iVll-  employment  of 
fre<iuent  bath?  in  the  treatment  of  fever,  but  believes  thut  they  act  by  ijtdircctly  reducing 
bodily  waste  and  increasing  renal  sccTetion,  strengthening  the  pulse,  and  ^IJmutaling  the 
nerve  centTta,  L,  Schweinburn  apd  C.  Pclink  {Ceniral/jl  /.  Cesam.  Tkeiap.,  Match, 
iS67>  haviT  found  in  a  aeries  of  apporenlTy  very  careful  eupcriments  that  cold  hipbaths 
notably  [ncreasc  Wood  pressure  and  les&en  pulse- rate,  while  hcpt  hip-baths  have  the  oppo- 
site cfTecl,  Nannvn  believes  that  better  re&ulEt  are  obtiJined  from  the  use  af  constant 
lukeAQm;  bnCha  than  From  the  employment  of  eices&ively  cold  baths.  In  Tery  severe 
cn?ea,  marked  by  dicrotic  pulse  nnd  diGlurhance  oi  the  BenBorium,  the  both  treqlmedl, 
neiTLtrdir^  to  NaUnyn,  should  be  enmmeneed  liefore  the  anillnry  temperature  reaehefi 
103"  F-,  and  freifuently  a  i^arm  l^ith  m.iy  in  such  caae  he  Riven  between  t-nuo  ci>ld  baths. 
Sucb  a  ireatnienl  is  Mp^-cially  indicated  when  lh^?re  i«  marked  delirium,  tremor,  Fmbnul- 
1u&  lendinum,  or  ^reaT  restU-s&ncsB ;  n  warm  bath  in  the  wening  then  sefdoni  fails  to 
pf^uecBcmie  favorable  result 
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to  demonslrale  the  vaJuc  of  the  practice.  As,  however,  at  prescTit  almoat 
ail  medical  authorities  are  in  accord  in  recommending  the  early  use  o(  cold 
in  pyrexia,  we  have  nmitled  from  llie  pre^eni  edilion  these  sLiiistics,  and 
vould  refer  any  douhtful  student  to  the  ninth  edition  of  tliia  work,  page  63. 
The  cold-water  treatment  has  bet^  employed  upon  a  large  scale,  espe- 
dally  in  typhus  and  typhoid  fevers,  but  there  L'ari  lje  no  doubt  of  its  value 
in  siarUifovcr.  in  diphtheria,  scptu<emia,  and  other  germ  diseases  accora- 
p^LTiied  by  hi^h  bodily  temperature.  In  diphtheria  or  anginose  scarlatina 
the  general  use  of  cold  may  often  with  great  advantage  be  combined  with 
a  local  appiidtioa  of  the  ice-bag  or  the  ice-poultice  to  the  throat.  During 
the  summer  months  serous  dtarrha-a  {^ckotcm  ifi/atiium),  in  some  of  its 
forms,  annually  destroys  large  numbers  of  children  in  this  country.  In 
most  of  these  casts  the  bodily  Itmperalure  is,  first  or  last,  much  elevated, 
and  the  diarrhcea  is  produced  and  maintained  by  the  heat,  as  originally 
pointed  out  by  Comegj's.'^  All  the  ordinary  methods  of  drug -ad  minis- 
tration frequently  fail,  or,  at  most,  stjcceed  only  in  keeping  the  child 
alive  until  the  heat  of  the  weather  subsidea.  Under  these  circumstances. 
antipyretic  treatment  acts  in  a  magical  manner.  Usually  simple  bathing 
in  *ater  of  alxjul  75**  F. ,  at  intervals  of  from  three  to  sin  hours,  will  be 
found  sufficient,  but  Jn  some  cases  the  plan  recommended  by  Comegya 
may  be  required, — ^namely.  cold  affusions  while  the  child  is  sitting  in  a 
cold  bjith.  The  effect  i*  n^iYially  immediate,  quiet  and  sleep  at  once 
replacing  the  wakeful  restlessness  so  distressing  to  mother  and  child. 
There  may  be  a  tew  instances  of  sudden  collapse  with  low  temperature 
from  exhaustion  by  the  serous  discharges^  but  usually  cases  in  which  the 
dMeast^  is  said  to  "go  to  the  head'^  aie  those  in  which  the  temperature 
'liacs  30  high  as  to  produce  brain -symptoms  ;  under  these  circumstances 
the  vigorous  use  of  external  cold  is  imperatively  demanded. 

The  high  temperature  that  prevails  in  ^\.\\^x\\<: pneumonia  wonid  appear 
urgently  to  demand  the  abstraction  of  heat,  and,  although  the  prejudices  of 
the  profession  and  the  laity  were  in  the  beginning  strongly  opposed  to  the 
use  of  the  cold  bath  in  pulmonary  inflammaiion,  gradually  the  method  has 
dome  into  practice,  Licbermdster,  in  one  of  his  early  publications,  stated 
that  whilst  in  six  hundred  and  ninety-two  cases  of  pneumonia  treated  in 
the  hospital  of  Basel  in  various  ways  the  mortality  was  25,3  per  cent-,  in 
two  hundred  and  thirty  cases  treated  in  the  same  hospital  by  the  thorough 
antipyretic  method  the  mortality  was  only  16.5  per  cent,  and  there  can 
be  no  doubi  that  in  properly  selected  cases  bathing  does  great  good- 
It  must,  however,  be  remembered  that  a  modente  pyrexia  does  not 
do  great  harm  to  the  system  unless  it  continues  for  a  length  of  time,  and 
hence  in  those  diseases  which,  like  pneumonia,  last  but  a  few  days  the 
reduction  of  temperature  is  not  so  impnnant  as  in  affections  in  which  the 
fe%cr  is  of  long  condnuance.  Thus,  a  temperature  of  103*  F.  may  be 
disregarded  in  a  short  pyrexia,  whereas  in  a  typhoid  fever  it  would  call 
imperatively  for  the  use  of  external  cold.  Further,  in  acute  internal  in- 
HammatJans  the  tempemture  can  very  frequently  be  reduced  with  ad- 
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vantage  by  the  local  application  of  cold  ;  thus,  in  pneumonia 
presses  to  the  cheat  may  be  employed  ;  in  tfysmter^'  the  free 
suppositories  and  of   hrgG  injections  of    ice-cold  water 
greatest  service,  boili  by  the  local  and  general  inllaence. 

h  being  acknowledged  that  in  cases  with  long-cnntinued  pyrexia  the 
eAteriial  use  of  cold  ia  a  much  safer  and  more  efficient  means  of  reducing 
the  temperature  than  are  antipyretic  drugs,  the  practical  question  presents 
itself  as  to  what  are  the  contra- indications  to  the  use  of  cold  in  typhoid 
and  other  allied  feveis. 

According  to  ideas  formerly  held,  bronchitis  and  pneumonia  would 
especially  seem  to  be  in  the  way.  The  serious  lung  afiections  oi  low 
fevers  are»  however,  chiefly  dependent  upon  the  general  adynamia, 
which  is  in  turn  largely  the  result  of  the  excessive  temperature  ;  and  wc 
have  no  doubt  of  the  correctness  of  the  assertion  made  by  Liebermeister, 
that  in  the  exanihematous  fevers  "  pneumonia,  hypostatic  congestion,  and 
the  like  ofTer  no  reason  for  suspending  the  baths  ;  the  hypostatic  troubles 
sometimes  disappear  under  their  use.*'  If  in  the  beginning  of  a  typhoid 
fever  a  severe  brmichilis  or  pneumonia  arise  without  great  elevation  of 
temperature,  some  hesitation  may  properly  be  felt  in  producing  active 
antipyresiB  with  cold.  H,  however,  the  symptoms  occur  late  in  the  fever 
they  do  not  contra-indicate  the  use  of  the  bath  :  and  even  early  in  the 
fever,  if  the  pyrexia  be  severe,  balneal  measures  should  be  practised. 

Liehermeister  aflirma  that  perforation  of  or  hemorrhage  from  tkc 
dcweis  is  a  contra- indication  to  the  use  of  cold  in  typhoid  fever,  because 
cold  has  a  tendency  to  produce  determination  of  blood  to  the  interna] 
organs.  The  experience  of  Wunderlich'*  is,  however,  very  much  op- 
posed to  this  idea  of  Licbermcistor's.  He  treated  sixteen  typhoid  cases 
of  severe  intestinal  hemorrhage  with  cold  baths,  with  but  two  deaths, 
neither  of  which  resulted  directly  front  the  hemorrhage,  one  being  from 
intestinal  perforation  and  one  from  severe  pneumonia.  This  mortality  is 
certainly  a  very  small  one,  for  when  cold  water  was  not  employed,  out  of 
thirty- two  cases  Griesinger  had  ten  deaths  ;  out  of  twenty -one.  Jennerlost 
seven  ;  out  of  fourteen*  Gied  lost  six  :  and  Jaccoud"  had  si.x  deaths  in  six 
cases.  Bauer, ^*  however,  is  in  agreement  with  Liebermeister  in  believing 
that  the  baths  should  tie  dbcontinued  during  intestinal  hemorrhage.  Yet 
their  views  seem  to  be  based  upon  preconceived  theory  rather  than  upon 
actual  trial.  The  proportion  of  cases  in  which  intestinal  hemorrhage  occurs 
does  not  seem  to  be  increased  by  the  eold-water  treatment  ;  at  least  Gols- 
damnier"  stales  that  under  the  older  methods  thirteen  thousand  five  hun- 
dred and  sixty -three  cases  gave  five  hundred  and  thirty  of  intestinal  hem- 
orrhage, while  five  thousand  six  hundred  and  thirtj'-six  cases  of  cold-water 
treatment  yielded  two  hundred  and  forty  of  intestinal  hemorrhage,  the 
percentage  being  in  the  two  cases  respectively  :i,9  and  4,2.  Menstruation 
is  not  a  conim-indication.  Brandt  appears  to  consider  any  contra -indica- 
tion to  the  use  of  the  cold  bath  in  typhus  fever  a  myth,  and  the  drift  of 
the  testimony  is  such  that  no  ioca!  ini^mul  disease  except  feeble  heart 
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ought  lo  be  considered  as  absoluteJy  contra -indicating;  ihc  use  of  cold 
baths  when  Ihe  lemperalure  is  high  in  lyphus  or  typhoid  Fever, 

It  b  otherwise  ivhen  there  is  a  gener;il  tendency  to  collapse, — when  the 
heart  is  so  weak  that  local  stasca  of  blood  occur  in  aJmost  all  the  internal 
organs.  Under  these  circumstances  the  circulation  hiia  not  sufficient 
potcer  thoroughly  to  equalize  animal  heal,  so  that  it  is  possible  to  cool  the 
exterior  of  the  body  several  degrees  without  materially  affecting  the  tem- 
perature ol  the  interior. 

Moreover,  the  first  cffecr  of  cold  water  upon  the  surface  of  rhe  body  is 
to  drive  blood  into  the  interior,  and  if  tlie  heart  be  excessively  feeble  there 
is  grave  danger  ol  severe  internal  congestion,  and  even  of  paralysis  of  a 
feeble  right  heart.  The  great  contra- indication  to  the  use  of  external  cold 
is,  therefore,  profound  adynamia  or  excessive  heart  ti'eakness.  Whcjiever 
there  b  any  doubt  in  the  practitioner's  mind  upon  this  score  in  an  indi- 
vidual case,  the  attempt  should  be  made  to  reduce  the  temperature  within 
bounds  by  immersion  in  lepid  waler. 

In  caro'iiig  out  the  antipyretic  treatment  of  fever  cerliiin  general  con- 
siderations should  never  be  forgotten.  So  long  as  the  temperature  of  the 
body  remains  distinctly  ^bove  the  normal  there  is  no  danger  of  any  patient 
taking  cold  The  fall  of  the  bodily  temperature  may  continue  after  the 
removal  of  the  patient  from  the  bath  ;  ficnce  it  is  important  that  the  pa- 
tient be  taken  out  of  the  bath  so  soon  as  the  temperature  reaches  100.5* 
F.  The  temperature  at  which  the  bathing  should  be  commenced  varies 
with  the  probable  length  of  the  pyrexia  ;  in  typhoid  fever  we  would  put  the 
limit  at  103.5"  ^-  '^  the  mouth.  As  it  is  possible  to  cool  the  axilla  with- 
out cooling  the  interior  of  the  Ijody,  all  temperatures  should  be  taken  in 
the  mouth  or  the  rectum.  The  object  of  the  bath  is  a  reduction  of  the 
temperature,  and  unless  this  is  ef!ected  no  good  results.  On  the  other 
hand,  it  h  always  of  importance  to  avoid,  as  far  as  may  be,  shock,  dis- 
comfort, or  the  possibility  of  overdoing  the  heat-red uci ion  ;  hence  the 
rule  in  the  choice  of  the  methods  of  cooling  the  body  to  employ  that 
which  will  accomplish  the  desired  effect  with  the  least  disturbance. 

Rarely  in  the  adult,  more  freqnendy  in  the  child,  Ir^e  sponging  of  the 
exposed  body  with  cold  water  and  alcohol  will  suffice-  Next  in  power 
comes  the  cold  pack,  in  which  the  naked  patient  is  wrapped  in  a  sheet 
dripping  with  ice-water,  left  uncovered  save  by  the  sheet,  and  sponged 
with  cold  water  (rom  time  to  time.  Next  is  the  tepid  bath.  90°  F. ;  then 
the  tepid  bath  cooled,  whilst  the  patient  is  in  it,  by  the  addition  of  cold 
water  or  of  pieces  of  ice.  Some  prefer  lo  put  the  patient  direcdv  into 
water  of  75°  F-.  but  the  gradual  cooling  uf  the  bath  seems  to  us  preferable. 
When  a  portable  bath-tub  can  be-  brought  to  the  bedside  of  the  patient 
and  readily  filled  and  emptied,  its  use  is  accompanied  by  less  fatigue 
and  disturbance  than  are  any  other  efficient  means  of  employing  cold. 
The  patienlj  wrajiped  in  q  sheet,  is  to  bo  lifted  into  the  bath  bv  two 
attendants,  and  then  made  comFnrtable  with  pillows,  etc.  Unless  the 
pyrexia  be  very  severe,  the  bath  should  be  at  a  temperature  of  90''  F.  and 
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cooled  down  pre  re  nata.  When  no  portable  baih-tub  is  at  hand,  efficient 
aniipyresis  may  be  had  by  lifting  thf  paLient,  wrapped  in  a  sheet,  upon  a 
col  covered  with  a  rubber  blanket,  and  sousing  rather  than  sponging  him 
with  cold  water  from  a  large  carriage-sponge,  if  the  sacking- bottom  or 
the  canvas  of  iht  cot  be  so  Idd^  as  Ui  s:ig  down  several  inches,  and  the 
rubber  blanket  be  turned  up  at  the  bottom  and  top  over  a  wide  board 
nailed  across  the  top  and  bottom,  the  patient  during  the  sponging  lies  in 
a  big  pool  of  water,  and  all  the  effect  of  the  cold  bath  is  oblained  by 
removing  with  a  ^arri age-sponge  thi^  water  a^  fa^t  as  heated,  and  sousing 
fresh  cold  water  [  ice-water,  if  necessary )  irecly  over  Ihe  upper  pari  of  the 
patienL  Sometimes  the  bed  in  which  the  patient  lies  can  be  arranged 
with  a  rubber  sheet  drawn  up  over  the  ]»illow  and  down  over  ihe  foot, 
folded  into  a  trough,  and  the  cold  water  applied  without  wetting  the  bed. 

During  the  bath  the  liands  should  be  kept  out  of  the  water,  and  the 
surface  of  the  body  should  be  briskly  rubbed  so  as  to  divert  the  attention 
of  the  patient,  and  also  to  prevent  as  far  as  may  be  the  driving  of  the  blood 
from  the  surface  of  the  body  by  the  local  effects  of  the  cold.  When  the 
cirenlaiion  is  weak,  advantage  is  often  gained  by  putting  the  feet  or  even 
both  feet  and  hands  upon  a  hot-watcr  bag. 

The  temperature  of  a  fever  patient  should  during  the  treatment  be 
taken  every  three  or  four  hours.  Theoretically  the  bath  should  be  re- 
peated whenever  the  temperature  gets  above  the  limit,  102.5^  F, ,  but 
practically  it  is  best  not  to  use  the  bath  oftencr  than  once  every  three  or 
four  hours.  It  should  be  administered  \\  required  during  the  night  as 
well  as  during  the  day,  and  its  use  should  not  be  allowed  to  interfere  with 
any  other  tre^itment  which  may  be  indicated. 

In  ejipbimng  the  use  of  the  method  to  the  patient  or  iriends,  it  must 
not  be  forgotten  that  the  cold  bath  in  typhoid  f^ver  and  other  acute  dis- 
eases associated  with  high  pyrexia  does  not  arreal  the  disease -processes  ; 
and,  whilst  it  may  greatly  lessen  the  mortality,  it  shortens  the  duration  of 
the  disease  only  in  so  far  as  it  prevents  complications.  On  the  other 
hand,  the  disease- processes  do  not  exhaust  the  patieni  so  much  as  when 
the  fever  is  allowed  to  continue  unchecked,  so  thot  convalescence  is  usually 
much  more  rapid  than  under  the  older  plan  of  treatment.  By  the  anti- 
pyretic treatment  the  intense  prostration,  delirium,  siupcr,  carpholc^ia, 
involuntary  passages,  and  other  manifestations  of  the  typhoid  state  are 
greatly  lessened-  
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CHAPTER    [V. 


BLECTRICITY, 

General  CowI^>KBAT10NS.— Electricity  is  a  force  which  isdevelpped 

m  various  ways,  but  which  is  essentially  the  same  enlity  under  all  circum- 
stances.   When  it  is  obtained  by  rubbing  two  surfaces 

togedier,  it  is  known  as  fricdonal  eleclricity  :  when  it 

b  oblaincd  by  the  union  of  two  dissimilar  metals,  it  is 

called  galvanism.    Frictional  electricity  is  almost  never 

used  in  medical  practice,  and  we  shall  say  nothing  more 

about  it  in  this  book. 

There  are  a  larpe  number  of  different  patterns  or 

arrangemenls  of    the   elements   which   generate   gal- 
vanism, but  the  ideal  or  typical  cell  may  be  said  to  be 

formed  o\  two  dissimilar  metals  immersed  in  some  cor- 

foaive  liquid  and  connected  ft'ith  each  other  by  a  piece 

of  wire   externally.      Under   these  circumstances  the 

current  starts  from  the  metal  most  ea^ly  corroded, 

passir^   through  the  liquid  to  that  less  easily  acted 

upon,   and   from    this  over  the  external  wire  to  the 

starting-point.  The  external  end  of  the  least  easily  corroded  plate  is 
therefore  alwa^'s  giving  ofi  electricity,  and  is  known  as  the  +  or  positive 
pole,  while  the  corresponding  end  of  the  other  plate  is  constantly  re- 
ceiving electricity,  and  is  spoken  of  as  the  —  or  negative  pole.  When 
vires  arc  attached  to  these  plates  they  become,  as  it  were,  prolongations 
of  the  plates,  and  their  ends  constitute  the  poles.  Thus,  in  the  diagram, 
C=  cop[5er.  yf  ^  zinc,  P  and  A^^  poles,  and  the  arrows  show  the  direc- 
tion of  the  current  The  positive  pole  is  called  the  umjde  Tixa,  upward, 
and  6d^^,  a  way)  ;  the  negative,  the  cathode  (xara,  downward,  and  ^^^9)- 
As  the  electric  curreni  does  not  primarily  exist,  it  is  evident  that  in  the 
lypic&l  or  ideal  galvanic  cell  there  must  be  something  which  sets  it  in 
motion.  This  force  is  the  so-called  electro- motor  force,  and  has  been 
determined  by  physicists  to  be  a  definite  quantity  for  the  same  combina- 
tion of  metats  at  the  one  temperature.  This  force  Is  generated  at  the 
point  o[  contact  of  the  metals,  in  obedience  to  the  law  discovered  by 
Volta,  thai  when  two  metals  are  in  contact  i*ith  oach  other  a  disturbance 
of  ihe  electrical  conditions  of  those  metals  occurs.  The  amount  and 
enenry  of  this  disturbance  vary  according  to  the  nature  of  the  metals,  and 
experiment*  have  shown  that  all  metals  have  definite  electro-motor  powers 
or  properties,  and  that  they  can   readily  be  arranged  in  a  regular  series- 
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A  study  of  ifia  aeries  is  not  necessary  to  an  unrfersianding  of  elet 
therapeutics,  and  llic  reader  desirous  of  knowledge  upon  thia  especial 
point  IS  referred  to  worlds  on  physics.  It  musl  be  borne  in  mmd  that  the 
electro- motor  force  is  constanE,  &5  thai  in  any  given  combination  of  metaJs 
in  a  gdlvaiiie  cell  ihe  electro-motor  force  is  always  the  same,  whether  the 
plates  of  the  metal  be  large  or  smalt,  whether  the  solution  be  an  add,  & 
saline,  or  pure  water.  The  strength  of  the  current  Is  not,  howei-er, 
decided  entirely  by  the  electro-motor  force  of  the  cell.  Every  known 
substance  rehjscs  more  or  le33  imperiously  to  allow  the  passage  of  elec- 
tricity. The  best  conductors  oppose  a  really  verygrfeat  refiisiance.  Now, 
It  IS  evident  thai  this  resistance  is  opposed  lo  the  electro-molor  force,  and 
that  if  it  be  greater  than  the  latter  it  will  allogfcthcr  prevent  the  passage 
of  any  current.  The  strength  of  the  current,  then,  depends  upon  the; 
relation  between  the  resi?uance  and  ihe  electro-motor  force  j  and  we  have: 
the  celebrated  law  of  Ohm,  which  may  be  expressed  by  the  formula! 

-  .    ,         .1%        ^  {eitctrt^-tnotor  force)      — ,  .    ,  .  ,      ' 

€  icHrrent'Strtngih)  =^  — ^-^-  -^       -''_     'Yiws  law  expennient  hafl 

shown   lo  be  imperative,   no  increase  or   dimtmction  of  the  size  of  the 
plates,  no  change  in  the  character  of  the  solution,  affecting  it. 

The  resistance  to  the  curroni  in  a  galvanic  combination  is  a  double 
one  :  inside  of  the  cell  the  fluid  between  the  plates  opposes  the  passage 
of  the  electricity,  and  outside  of  the  cell  the  conductor  which  completes 
the  circuit  also  offers  a  resistance.  The  reason  a  battery  almost  ceases 
to  yield  a  current  when  water  is  substituted  for  the  acid  usually  employed 
13  not  a  purely  chemical  one,  but  simply  because  water  is  an  almost  com- 
plete  non-conductor,  and  of!ers  triumphant  resistance  to  the  current,  while 
the  acid  conducts  and  readily  allows  the  current  to  pass.  The  entire  re- 
sistance (r)  is  then  made  up  of  two  factors  :  the  internal  resbtance  (.fr'), 
and  the  external  resistance  ((t).     The  formula  of  Ohm  may  therefore  be 

read  c  =  - — , —  - 

ir  -^  ^ 

As  already  stated,  when  the  plates  of  a  cell  are  increased  in  size  the 
electro- motor  force  is  not  increased^  but  as  the  surfaces  of  the  platen  arc 
increased  the  diameter  of  the  conductor — i.e.,  the  transverse  section 
the  fluids  between  the  plates — is  increased  ;  and  conseqtiendy,  as  lhe| 
resistance  in  a  conductor  is  inversely  as  the  sue  of  its  cross 'Section,  thi 
strength  of  the  current  b  increased.      To  make  this  a  little  clearer,  su] 


pose  ir  in  a  certain  cell  equal  lo,  then  c^= 
the  cell  be  doubled  in  size,  £ 


lo-^  er" 


if  now  the  plates 


— •=.  — ; .    A  similar  result — f.*., 

lessening  of  the  internal  resistance — can  be  achieved  by  shortening  th* 
distance  between  the  plates  of  the  cell, — i^e. .  the  length  of  ihe  conductorj] 
— or  by  in  any  way  making  the  intervening  liquid  a  better  conductor. 
The  change  in  strength  of  a  current  by  the  increase  of  the  size 
the  plates  of  the  cells  can  readily  be  expressed  dy  the  formula  of  Ol 
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II  ihe  letters  si^niiy  as  before,  and  the  internal  resistance  be  diminished 

y  limes  by  increasing  the  size  of  the  pla(e^'  times,  instead  ot  r  ^  -r^- — 

,.|  a  It  instead  of  a  single  cell,  a  number  of  cells  are  ar- 

i>    ,        ■     ranged  in  such  a  way  that  the  copper  of  one  is  con- 
y  nected  with  iheiincof  the  next,  iheclectro-moior  force 

oi  the  combination  is  equal  to  the  sum  of  the  electro-motor  force  of  all  the 
cdk  :  thus,  if  ^  ^  the  electro -motor  force  of  the  single  cell,  andj'  =  the 
aumber  of  cells,  the  electro- motor  force  of  the  battery  wiU  be  jye.  It  is 
plain  that  the  internal  resistance  of  the  battery  is  also  increased^  times, 

so  thit  the  formula  of  Ohm  will  stand  £  ^^  -r    . . 

jfir  +  ^r 

Of  course  ihc  strength  of  a  current  is  greatly  affected  by  the  external 

resistance-      In  very  many  instances  the  external   resistance  is  enormouSn 

Suppose,  then,  that  this  external  resistance  In  a  given  case  be  looo  times  the 

mcemal  resistance,  the  formula  of  Ohm  will  read,  £  ^  r — :- — ; .      It  IS 

tr  +  looo  ir 

evident  that  under  these  circumstances  tr,  the  internal  resistance,  becomes 

very  insignificant,  and  that  very  liltle  i^  gained  by  incre-iisiny  the  sii^e  of 

ibc  fda|c5, — i,e..  by  diminishing  the  internal  resistance  ;  for  if  the  plates 

were  increased  tivefold,  the  increase  of  the  strength  of  the  current  would 

only  be  the  difference  between 


and 


^ 


lOOO  IT 


ir  -h  lOoo  ir 


a  differ- 


ence which  b  very  slight.      On  the  other  hand,  when  the  ejcternal  re- 
distance  is  very  great,  everything  is  gained  by  increasing  the  number  of 

ceUs, — re,  increasing  tlie  electro- motor  power  ;  (or  — : ^ r  eivesa 

5  «^  +  looo  ir^ 

very  different  result   from  - — ; t.     When,  iherefcre.  the  fxterruil 

'  w  +  rooo  ir 

wrshianit  j'r  many  fimei  greaUr  ifian  the  fnUrnaf,  practua/fy  nothing  is 

^airn^d  hy  irurcasing  the  siet  &f  the  piaies,  everything  by  increasing  the 

Hftm6er  of  ike  tkmtnts. 

The  converse  of  the  above  reasoning  also  holds.      If  the  external 

resistance  be  very  slight,  the  internal   rises  in  importance.     Thus.  sup- 
In  this 


pose  er-^ .     Then  the  formula  would  be  f  ^^ 

ICOO 


tr 


!>-  + 

lOOO 

case  a  great  deal   is  gained  by  increasing  the  size  ol  the   plates,   for 
gives  a  very  different  result  from  


5       looo 


/>  + 


lOOO 


In  such  a  case. 


by  quintupling  the  siec  ol  the  plates  the  strength  of  the  current  Is  prac- 
tically increased  fivefold.  On  the  other  hi^nd,  it  \%  plain  ih^t  when  the 
external  resistance  ia  slight  the  gain  by  increasing  the  number  of  cells 
ia  a  slight  one,   for   the  internal   resistance  is  increased  as  many  times 
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as  the  electro-motor  force.     Thus^  if  five  cells  are  used,  the  formula  will 


be  ^'^ 


5^ 


5  ^V  +  — 

^  1000 


,  which  will,  of  course,  give  practically  the  same 


result  as 


<>  + 


lOOO 


The  law,  then,  may  be  staled  to  bo  that  when  the  exleriiaS  rtsfjiaru^ 
fj  very  sfighi,  increasing  fhc  number  ttf  the  fiemeHtt  has  ne  practical 
effect  ttpon  the  strength  of  Ike  cnrrent^  wkiU  an  increase  of  the  size  of  the 
elements  has  the  greatest  effect. 

When  there  is  no  z^ry  great  disproportion  between  the  interna!  and 
!h€  external  resistance,  it  is  evident  that  the  strength  of  the  current  ma_v 
be  increased  by  increasing  either  the  size  or  the  number  of  the  eicments. 

ThuSj  ii  er^  ir,  e  ^  -r—^, =  -; ;  and  increasine  the  size  of  the 

ir+  fT        /r  -h  ir 


plates  fourfold  will  give  the  formula  c=^  -. 


•i^" 


;  or  increasing  the  num- 


ber of  the  elements  to  four  will  yield  the  formula  c  ^ 


4* 


— .     Perhaps 


4  '^  +  ''" 

the  result  will  be  clearer  if  figures  be  used-     Suppose  e  =^  too,  iV  i=  lo, 

and  er  ^  lo.      Then  the  first  formula  will  be  t  ^ : ;^  5  ;    the 


second,  c^ 


100 


-r   H-  10 


^  8  ;  the  third,  e  z= 


400 


40  +  10 


10  +  10 
^8.    When,  theie- 


fore.  the  exier/jaf  and  the  hitemat  resistance  are  equally  balanced,  the 
strength  of  the  current  is  eguatly  iitcreased  by  increasing  either  the  num- 
ber or  the  sice  of  the  plates. 

The  a|iplication  of  the  (on.'gomg  princiiiles  to  electro-therapeutics  is  a 
very  simple  one.  In  ihc  ordinary  applications  of  electricity  to  the  body 
the  resistance  of  the  tissues  is  very  many  times  greater  th^n  the  iniernal 
resistance  of  any  battery,  and  consequently  the  latter  may  be  lolally  dis- 
regarded.    Hence  for  ordinary  purposes  the  formula  stands  c  ^=     ,  and 

power  call  be  gained  only  by  increasing  e^ — that  is^  by  augmenting  the 
number  of  cells. 

When,  however,  it  is  desired  to  act  upon  the  blood  in  an  aneurismal 
sac»  the  needles  are  brought  dose  to  each  other  ;  and,  moreover,  the 
blood  is  a  com ;ja rati vely  guod  conductor  of  electricity.  Hence  in  such 
cases  the  external  resistance  is  30  much  reduced  that  the  inlernal  becomes 
of  such  importance  that  it  should  not  be  overlooked.  It  follows,  there- 
fore, that  when  an  aneurism  is  to  be  acted  upon  the  plates  should  l>e 
increased  in  sJ£e,  while  at  the  same  time  a  number  of  cells  should  be 
used. 
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En  the  30-callcd  ''galvano-cautery"  the  current  is  not  passed  through 
the  body  at  all,  but  through  a  wire,  which  is  thus  kept  at  a  white  heat 
In  this  case  the  eitemal  resistance  Ls  vn*itly  less  than  when  human  tissues 
form  a  part  of  the  circuit.  Hence  it  becomes  ^  mailer  of  importance  to 
reduce  to  as  great  a  degree  as  possible  the  internal  reaislancc.  and  the 
elements  or  plates  should  be  very  large  and  should  be  placed  very  close 
to  one  another  in  the  cells-  The  external  resistance  i*i  not,  however, 
so  slight  that  it  can  be  entirely  overlooked,  and  hence  a  number  of  cells 
are  combined  with  one  another,  so  as  to  give  sulhcient  electro- motor 
force. 

In  writing  or  speaking  about  the  use  of  electricity  in  medicine,  il  is  a 
matter  of  great  importance  to  avoid  the  use  of  the  old  terms  ^wtn/ffy  and 
rrttmsity,  which,  lo  use  the  language  of  an  eminent  writer  on  galvanism, 
"  are  lemtitints  of  an  erroneous  theory.'"  The  amount  of  myatifi cation 
which  has  been  produced  by  talk  concerning  the  therapeutic  effects  of 
currents  of  large  quantity  with  low  intensity  as  contrasted  with  those  of 
currents  of  high  biensily  and  small  quantity  is  equalled  only  by  the 
amount  of  nonsense  which  baa  been  written.  Currents  of  galvanism 
have  really  only  one  fltiribute^ — Le.,  current-strength, — and  that  is  in 
strict  accordance  with  the  law  of  Ohm, 

If  rr^  -  it  IS  evident  that,  in  order  io  have  a  unit  by  which  there  tan 

be  a  measurement  of  an  electric  current,  it  is  necessary  to  have  a  unit  of 
resistance  and  a  unit  of  electro-motor  force  The  unit  which  has  been 
linally  setded  upon  by  electricians  as  the  measure  of  electro-motor  force 
b  known  as  a  v&lt.  Il  is  equivalent  to  lo"  ( lo  raised  to  its  eighth  power] 
absolute  French  units  of  force.*  The  unit  of  resistance  b  termed  an  dim, 
and  equals  lo'  absolute  French  units.     Substituting  these  units  for  their 

representative  letters  in  the  formula  t  =;    ,  we  getf  ^      '      ,     In  this  way 

the  unii  of  current-strength  is  obtained,  and  is  tnown  a^  an  ampirr.  This 
unit  b,  however,  entirely  too  lai^e  for  practical  purposes.  It  is  therefore 
generally  substituted  by  the  so-called  milliampire,  which  is  the  one- 
thousandth  part  of  an  ampere,  or  - — -. — -     The  term  galvanometer 

^  '  looo   ohms  " 

has  long  been  used  in  electricity  as  the  name  of  an   instrument  which 

shows  the  existence  of  an  electro- current.  An  absolute  galvanometer  b 
one  which  rcveaJa  not  only  tbt  current,  but  also  the  amount  of  electricity 
that  is  passing-  As  good  absolute  galvanometers  are  now  manuiactured 
which  measure  the  current  in  mtlliamp^es,  it  would  seem  at  first  to  be 


•  All  forces  arc  convertible  into  one  arioihcr^  and  hence  il  b  poMiblc  lo  refer  the  unit 
wMch  is  employed  in  meiuuriiig  cIcclricilVH  hcul,  or  other  fnrce  to  what  is  known  as  ihc 
Ab>u|ut\-  unit  ol  forcf.  The  .ib^iolutc  unit  of  force  is  nlwAr»  fiiL-^chanical,  and  has  tn  ihe 
past  vaHtit  in  diflert^nt  countries  A(  prcavikl,  howuvei^  scii^nEtaLf  nlnK'psI  UnivcTGaJly 
■dchpi  ih^  French  unit,  ivblch  i^  a  rtprt^cniflljon  of  the  amoLinE  ■>!  torct  required  lo  raise 
onegTvumc  through  one  centimetre  of  disiance  in  ctne  second. 
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a  very  easy  matter,  in  testing  the  excitability  of  nerves  or  in  reporting 
cases  treated  by  elecincity,  1:0  stare  exactly  how  many  milliamp^es  passed 
throu^li  Uie  iicrve  ot  througli  the  syalem  ;  in  oilier  words.  It  would  seem 
easy  to  have  a  dosage  of  electricity  comparable  to  that  of  medicines. 
Unfortunately,  the  affair  is  not  so  simple,  chiefly  or  account  of  the  dif- 
fusion ol  the  electrical  current  whicli  naturally  takes  place  during  Its  pas- 
sage through  the  human  body.  If,  Eor  instance,  an  electrode  of  a  square 
inch  of  surface  be  used,  the  effect  upon  the  organism  must  be  different 
from  that  which  would  be  obtained  by  employing  an  electrode  of  twenty 
square  inches.  In  the  one  case  a  concentrated  current  would  pass  at  kast 
for  some  little  distance  into  the  body^  in  the  other  a  large  number  ot  pro- 
portionally feebler  currents  would  enter  from  the  beginning.  More  than 
thia,  when  it  is  intended  to  galvanize  a  fixed  spot,  as  a  ganglion  or  nerve- 
trunk,  it  is  rarely  possible  to  note  exactly  what  portion  of  the  current 
which  entera  the  body  reaches  the  desired  spot  and  how  much  ol  it  is 
diflused  through  other  tissues.  (See  paragraph  on  conduction.)  In 
order,  thereiore»  to  compare  results  obtained  by  different  electricians,  or 
by  the  same  electrician  upon  the  same  case  in  successive  days,  or  in  dif- 
ferent cases,  it  is  essential  to  know  exacdy  the  sixe  of  the  electrodes  and 
the  positions  at  which  they  were  placed  upon  the  body.  To  facilitate 
measurements,  Mr.  C.  W.  Muller  has  proposed  that  in  therapeutic  elec- 
iriclty  a  fraction  be  used  to  express  the  concentration  of  the  current  which 
ia  employed,  the  numerator  of  the  fraction  to  consist  of  the  number  ol 
milliampercs,  the  denominator  of  the  number  of  square  centimetres  in  the 
electrode,  Thus,  the  fraction  -^  would  mean  that  a  current  of  one  mil- 
liamptre  strength  had  been  employed  with  an  electrode  of  ihirty  centi- 
metres of  surface,  while  the  fraction  -j\  would  mean  that  the  current  of 
four  milliamp&res  had  been  employed  through  an  electrode  of  sixteen 
square  centimetres  of  suriace.  These  Fractions  do  not  express  in  any  way 
the  relative  positions  of  the  electrode,  and  the  alteration  of  half  an  inch 
in  the  position  of  an  electrode  on  the  surface  of  the  body  may  double  or 
halve  the  amount  of  a  current  which  reaches  the  desired  spot.  Practical 
dosage  of  electricity  in  therapeutics  h  probably  a  chimera,  and  certainly 
has  not  yet  been  satisfactorily  achieved.  It  is  possible  that  in  certain 
delicate  cases,  with  very  careful  investigators,  the  measurement  may  be 
employed  with  advantage  for  the  study  of  physiological  results.  But  one 
who  ia  familiar  with  the  average  training  in  physical  science  of  phyacians 
who  use  eleciricitj'  must  recognize  that  the  publications  of  electrical 
measurements  amount  lo  little  more  than  a  show  of  scientific  accuracy. 

For  ordinary  use  in  diagnosis  and  treatment  of  disease  galvanometers 
are  not  required,  the  experienced  medical  electrician  being  sufficiently 
guided  by  the  sensations  of  the  patient  and  the  muiscular  effects  achieved, 

A  dense  fog  has  been  thrown  around  the  subject  of  electro- therapeutics 
by  the  idea  that  there  are  various  essentially  different  forms  of  electricity. 
The  currt^nt  which  flows  from  acell  or  a  combination  of  cells  is  sjjoken  of 
as  a  fenfiHiiOui  currait,  or  sometimes  as  ^primary  atrrttit ;  besides  this, 
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modem  therapeutbts  use  another  series  of  currents,  which  ate  known  as 

The  tertti  firittfary  atrreni  is  often  applied  to  ore  of  these  induced 
currents.  If  wc  employ  the  name  continuous  curreni  for  that  current 
denied  from  the  galvanic  cell,  wc  must  continually  be  speaking  ol  the 
interrupted  continuous  current,  which  certainly  is  IneleganL  We  shall. 
therefore,  employ  the  wzm\^  chemical  at rrcjif  oi  gahnitic  current  in  desig- 
nate that  form  of  electricity  which  is  generated  in  the  galvanic  cell. 

If  3  coil  of  insulated  wire  have  a  bar  of  soft  iron  placed  in  its  centre 
and  be  surrounded  by  an  external  coil  of  wire,  when  a  chemical  current  is 
pasised  through  the  tirst  coil,  owing  to  physical  laws  which  it  is  not  neces- 
sary here  to  consider,  every  lime  the  galvanic  circuit  is  completed  or  inter- 
rupted a  brief  current  of  electricity  is  induced  in  the  inner  or  first  coil,  and 
also  a  similar  current  in  the  outer  or  second  coil.  The  only  physical  facts 
which  it  is  necessary  for  ua  to  know  are  that  these  induced  currents  are 
very  briel  and  of  great  strength,  also  that  they  are  to-and-fro  currents, — 
that  is.  nm  in  oppositi?  directions  in  each  individual  coil.  Thiis,  in  the 
inner  or  first  coil,  when  the  galvanic  circuit  is  closed,  the  induced  current 
in  the  inner  coil  runs  parallel  to  the  generating  chemical  current  ;  hut 
when  this  latter  current  is  broken,  the  indjiced  current  runs  in  a  contrary 
^^lirccticn-  In  the  outer  coil,  the  induced  current,  which  is  instantaneously 
^^^developed  when  the  galvanic  current  isr  sent  through  the  mner  coil,  pursues 
a  direcDon  opposite  to  that  of  ihe  chemical  current  ;  but  when  ihe  latter 
is  broken,  the  return  induced  current  in  thu  outer  coil  runs  parallel  to  the 
generator  current, 

As  these  induced  currents  run  backward  and  forward,  to  and  fro,  in 
this  way,  it  would  appear  that  there  could  not  be  any  negative  or  positive 
pole  to  the  battery  which  generates  them,  for  il  one  end  or  pole  of  the 
ttrire  constituting  the  coU  be  negative  in  regard  to  the  first  induced  current, 
it  must  be  positive  in  regard  lo  the  second  or  return  current.  This  is 
assuredly  true  so  far  as  concerns  the  outer  or  second  coil,  but  is  not  true 
for  the  inner  or  first  coil,  as  is  readily  understood  by  means  of  the  diagram 
ol  an  induction  battery  given  on  page  4S. 

Il  is  plain  that  when  the  current  is  passing,  the  hammer  h  being  in  the 
position  represented  in  the  diagram,  w  will  become  magnetic  and  attract  h- 
This  at  once  breaks  the  current,  and  an  induced  current  runs  through  ihe 
first  coil  and  is  received  by  the  palie-nt  grasping  tliu  handles  P  P.  The 
instant  ihe  current  is  interrupted,  m  loses  its  magnetism  and  the  spring- 
hammer  flies  back.  Now  the  circuit  is  closed,  snd  for  the  second  time  an 
indtjced  current  runs  through  the  first  coil,  c.  It  is  evident,  however,  that 
ihia  induced  current  ol  closure  will  not  pass  through  the  body  of  the  per- 
son grasping  the  handles  P  P.  but  will  pass  along  h  through  the  cell  to 
the  other  end  of  the  coil,  as  a  shorter  route  and  cne  ol  vastly  less  rt^isi- 
ance-  It  is  plain  that  from  the  inner  or  first  coiL  the  induced  current  of 
broken  circuit  alone  passes  through  the  body  of  Ihe  patient. 

In  regard  to  the  outer  coil,  it  is  evident  that  uhen  the  circuit  is  closed 
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the  momentary  induced  current  must  run  through  the  body  of  whoever 
grasps  the  handles  /*  and  /',  and  ihai  the  return  current  which  passes 
when  ihe  drcuk  is  broken  mnsi  take  the  same  route. 

It  follows  from  the  above  conalderations  that  l\\^  atrr^  ^/  ihe  Jirsi 
iVrV  runs  through  the  patient  in  on^  direction  onfy.  and  dectndans  may 

Fic.  a.' 


G.  tmlwiikJc  clcmEnl,  wilh  fhc  -1-  ikml  —  ntcials  hi  ii;  t,  coil  in  vtTjLcli  ihc  primr)  iiidcicrd  turtcni, 
or  cuttmI  uI  ih*  fin,!  coll,  i*  gnvrainl;  k^  (jjnn^luiniiLcT  pt  vlbralor;  •*,  m  piece  nf  foft  mm 
b«nnilii£  0  mapiti  when  itie  currtni  is  povine^  u.  ou|*r  rgi]  in  which  Thr  aH^nddry  indurpd 
curreult  ac  iiurrtni  of  ilie  wion-J  toll,  I*  jicucTatcil ,  /"^IudcJIh  uf  Iriricr  coll;  ^.haiidlncf  outer  toll' 


correctly  mark  poles  +  and  — ,  but  that  IhccurrcfU  of  ihc  second  coil  t^}x\^ 
in  both  directio^is,  so  thai  any  destgnaiion  of  its  handles  as  positive  and  neg- 
ative is  incorrect.  The  only  justilicaiion  for  the  marking  of  ihe  ^econcl■Iry 
or  outer  current  poles,  as  is  ohen  done,  is  found  in  the  fact  that  the  induced 
current  of  the  broken  circuit  is  stronger  than  that  of  th^  closed  circuit. 
HencL'  ii  is  that  with  vi?ry  strong  currunts  thtr  iwo  ijolescan  somt^times  be 
distinguished  when  grasped  in  the  hand.  The  difference  is,  however,  a 
slight  one^  and  for  all  practical  purposes  the  induced  current  of  the  outer 
coil  i*i  a  to-and-fro  one,  without  any  negative  or  positive  poles. 

If  a  strong  continuous  galvanic  current  be  passed  through  a  person,  a 
shock  is  Idi  at  the  moment  of  making  and  breaking  the  circuit,  but  while 
ihe  current  is  passing  no  sensation  is  perceived  except  at  the  points  of 
entrance  and  exit.  Or  if  the  current  be  passed  ihniugh  the  nerve  of  a 
muscle,  thai  muscle  violently  contracts  at  the  moment  the  circuit  is  made 
or  broken,  but  whiJe  the  current  is  flowing  is  quiescent-  If  a  rapidly 
inlerrupted  faradic  current  be  pasj^ed  through  a  neri'^e.  ihe  muscle  supplied 
by  that  ncr\'e  ia  thrown  into  a  continuous  spasm.      The  reason  of  this  Is 
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obvious.  The  sO'Called  Earadic  or  induced  current  is,  as  has  already  been 
staled,  a  succession  of  instaniaiieous  bmken  currenis  for  Lhe  lirsi  coil,  nwd 
<A  equally  brief  to-and-fro  currents  fcr  the  outer  coil ;  so  that  the  circuit 
is  coDtintiatly  being  dosed  and  broken,  and  the  muade  is  continually 
ejcdfed  lo  action.  Tliert  is,  thertfore,  a  ditTereiil  result  achieA-ed  in  the 
applJcaiion  of  the  continuous  and  induced  currents,  not  because  there  is 
any  real  difference  in  their  natures,  but  because  the  mode  of  application 
is  diverge. 

Many  medical  electriciaas  teach  that  the  true  galvanic  current  is  very 
different  from  the  Earadic  current^  and  many,  like  Duchenne,  persist  in 
asserting  that  the  currents  of  the  lirst  coil  are  essentially  different  from 
those  of  the  second.  Galvanism  is.  liowe^'cr,  galvanism,  and  its  nature 
and  attributes  are  probably  always  the  same.  The  apparent  differences  in 
results  are  simply  due  to  the  variations  in  the  [>ower,  the  duration,  and  the 
dircclioii  of  ihc  currents,  The  ordinary  faradic  currents  lack  chemical 
fjower  bccau5c  they  pass  so  quickly  that  they  have  not  time  to  exert  a 
chemicsl  influence.  When,  however,  by  proper  apparatus  the  to-and-fro 
currenis  of  the  ordinary  faradic  machine  are  separated,  and  the  interrup- 
tions made  so  rapid  that  the  breaks  arc  too  short  to  exert  inriucnce,  all 
the  chemical  and  vital  effects  of  the  continuous  current  running  in  one 
direction  are  obtained.  It  is  by  virtue  of  ihis  fact  that  ordinary  street- 
currentSn  which  arc  all  currents  of  induction,  may  be  uacd  in  human  medi- 
cine in  lieu  of  the  direct  galvanic  current. 

We  can  readily,  by  mechanical  means  and  conlrivancea,  interrupt  the 
continuous  current,  or  even  rapidly  reverse  the  ]x>le3  so  as  to  give  a  to- 
and^fro  current  like  that  o!  the  outer  coil.  When  this  is  done,  it  is  im- 
possible to  disringuish  between  the  action  of  the  galvanic  atid  that  of  the 
laxadic  current  in  producing  muscular  contractions.  It  is  true  tliat  in  cer- 
tain diseased  states  of  the  muscle  it  has  been  asserted,  and  with  apparent 
reason,  that  the  action  of  the  induced  current  is  essentially  different  from 
that  of  the  true  galvanic  currejit.*  Butwe  believe  further  investigation  will 
show  that  the  seeminjj  differences  are  really  due  to  the  difference  in  the 


*  tt  Is  this  ra<t  that  ha^  l?d  to  Ihe  IwMel  that  there  is  v^me  intrirulc  and  incM^nitaMc 
dtfleiBice  beiween  thi?  induced  current  nad  the  chemical  current.  Rut  time  Lflancie- 
taan  rcitulred  lor  the  propajiflilon  of  any  fnrce.  If  the  hanri  tw  pnssed  rapMlT  through 
St  Aune.  iIie  laiUiT  H  not  TtU  ;  if  thE-  liand  rnnve  more  MoAly,  a  vnsation  o1  uarmth  is 
penetvcd:  \(  the  nioUon  he  *itiH  slower,  this  sensation  becoineti  pain.  Ncv.  if  the  hard 
be  partially  uie^thetlc  from  di^eaije.  in  order  for  llie  sen^tlon  of  wsirmth  ro  he  pprcHved 
ibuii<in  mu^l  be  much  ■slower  than  Ln  the  tiirt  Irwiance,  In  other  words,  more  time  Is 
rrqoirtd  for  the  pjrE^LLlIy  pnTHlv^ecI  wrnwjry  nervL-  to  perceive  heal  than  fr>r  the  normal 
ncfre  ii>  tJu  so.  What  is  irut  of  the  .leiisory  nerve  h  Xnn-  alin  tit  the  mntor  n*erve  It 
doa  not  rrspund  so  (lukkly  to  atlmnli  when  partlalLy  pjiralyeed  aa  u^hen  narmal.  The 
muscle  fir*l  lo^e^  itf,  pcnver  irf  icspirndin^  it>  those  faradic  currents  which  are  cxceasliiTly 
mpid.  then  to  tlio!^  which  arc  Ic^^s  ■^i,  ani]  fmnUy  in  all  iniliic^f^l  cnrrents,  hec.iiiHf  from 
Iheir  very  nature  these  currents,  even  when  'ilowesi,  liLst  Imt  a  fraction  nf  a  ucond.  The 
ttacmical  currt-nt  may  ht  coiitlmied  Sot  Liny  length  of  lime  at  the  will  of  the  operator,  who 
is  (hua  enabled  to  act  upon  a  muscle  Vfhwhe  nerve  has  bcoome  so  Insensitive  that  it  fails 
lu  prrceivc  the  flash  o\  faradic  lE^lvunlhiri  The  prubiibk  ctjrTf^ctJicru  c.if  thih  ilieory  Is 
ihiown  by  the  (act  that  lliempidly  intern  pie;!  citt^ml^nl  ^iiiTer.t  If-'no  mDre  abLe  toafTL^ci 
lb«  iJtMaMd  muscle  than  lE^'lht  rbx^tlly  Jji\tTir^cit%tl  ifiocjic  cvrTtni. 
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lengths  of  time  durtn^  which  the  currents  art:  passing,  and  not  to  any 
inherent  peculiarities  of  the  various  currents  thcniselvcSF 

l\  is  ol  the  utmost  importan*:e  to  determine  by  what  route  or  routes 
galvanic  currents  pass  through  the  body  when  the  poles  arc  applied  to  k(, 
and,  since  the  body  as  a  galvanic  conductor  is  governed  by  ordinary 
physical  laws,  some  knowledge  of  these  laws  is  a  necessity  to  the  electro- 
therapeutist. 

If  a  current  be  passing  along  a  homogeneous  conductor,  such  as  a  wire 
of  iron,  of  copper,  or  ot  other  metal,  and  that  conductor  splits  up  into  a 
number  of  branches^  the  current  also  divides,  as  is  illustrated  in  the  dia- 
gram (Fig.  3).  If  these  branches,  being  of 
equal  size  acid  length,  o^cr  an  equal  resist- 
ance, the  current  divides  equally  ;  but  if 
the  size  or  length,  and  consecjuendy  the 
resistance,  of  the  branches  be  unequal,  the 
division  of  the  current  is  unequal  ;  the 
law  being  that  the  strength  of  the  current 
in  each  branch  of  the  conductor  is  in- 
versely proportional  10  the  resistance  of 
that  branch.  This  law  ts  as  applicable  to  conductors  composed  of  many 
substances  as  to  those  composed  of  a  single  substance  ;  but  then  the 
resistance  in  a  branch  depends  upon  the  specific  resistance  of  the  sub- 
stance of  which  il  is  composed,  as  well  as  upon  its  size  and  length. 

In  applying  these  laws  Jo  the  passage  of  galvanism  through  the  body, 
it  must  be  borne  in  mind  that  the  dry  skin  offers  an  enormous  resistance^! 
to  the  passage  of  the  currant^  so   that   practically  none  of  the  latter  u-iU^" 
pass  along  it.     On  the  other  hand,  when  the  skin  b  thoroughly  wet  with 
salt  water  it  allows  the  current  to  pass  ihrcngh  it  readily. 

Lei  us  suppose,  then,  that  in  the   diagram   (Fig,  4J  +/  and — ^  = 
wetted  poles  ;  j-j:=skin,  with  the  tissues  below  ir.      It  is  evident  that,  if 
the  tissues  were  a  uniform  mass,  the  current,  passing  through  the  skin  a5 
a  solid  bolt,  would  break  up  into  an  infinite  number  of  curved  currents, 
which  would  meet  and  pass  through  the  skin  again  as  a  solid  mass  at — p. 
It  IS  equally  plain   that,  of  these  sub-currents,  those  whose  course  was 
nearest  the  straight  Ime  from 
-^  p   to    — p  would    be    the 
shortest,  and  would,  therefore. 
meeting  with   the  least  resist- 
ance,  be   the  strongest,   while 
as  the  curve  and  consequendy 
the  Jength  and  the  resistance 
increased,  the  strength  of  the 
current  would  diminish  until  it 

became  practically  null  In  this  imaginary  case  the  tissue  l>encath  the 
skin  has  been  supposed  to,  be^  homogeneous  :  in  actual  li(e  the  tissue 
never  is  homoge5i^€iJs,',an^;5*#  3"esptaftl:E:of  tt^  di" ' 
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T&Hcs  somewhat  Consequently,  the  strength  of  the  subdivisions  of  the 
current  is  modified, — those  branch  streams  being  increased  which  ruti 
along  or  through  d^^ut^^  that  conduirt  nradily.  and  I'ice  versa. 

By  remtmbcring  these  facts,  wc  arc  enabled  to  apply  electricity  as 
dosdy  as  may  be  to  any  desired  portions  of  the  body.  Thus,  if  it  be 
iutendt^d  to  afcct  as  e.iclusively  as  fwjssible  a  certain  spot  or  miiiuie  por- 
tion of  a  nerve,  a  well-wetted  small  eiectrotie  is  placed  directly  over  this 
portion,  and,  especially  il  the  nerve  be  somewhat  deeply  situated,  pressed 
down  firmly,  so  as  to  condense  the  tissues  as  far  as  possible  into  a  homo- 
geneous mass,  while  a  large  wet  electrode  is  placed  at  a  small  distance 
from  it  in  a  situation  which  the  anatomy  oE  the  part  will  readily  suggest. 
Th^  diagram  {  Fig.  5^  will  perhaps  illustrate  this  point  more  clearly  than 
would  many  words- 


It  b  evident  that  the  spot  immediately  under  the  small  electrode  will 
receive  the  full  strength  of  the  current,  which  is  directly  alterwards  so 
broken  up  as  lo  ailcct  very  slightly  any  other  part. 

Again,  suppose  it  is  desired  to  pass  a  current  through  some  length  of 
4  nerve  i  it  is  evident,  in  the  first  place,  thai  two  small  electrodes  should 
be  chosen,  and  that  ihey  should  be  well  wetted  and  pressed  firmly  upon 
the  trunk  ol  the  oeri'c  at  the  t^'O  ends  of  that  portion  which  is  to  be 
afiecte<L  Again,  in  applying  electric  currents  to  muscles  it  is  found  that 
\t  ihe  currents  be  sent  through  the  body  of  the  muscles,  only  very  imper- 
feet  and  partial  contractions  occurn  uiile^,  indeed,  the  currents  be  exces- 
sively strong.  Duchenne  was  the  first  to  discover  that  when  one  pole  is 
placed  over  certain  spots  or  points  in  the  muscle,  violent  general  spasms 
of  the  muscle  are  produced  by  currents  usually  too  feeble  to  elicit  a  dis- 
tinct response.  To  these  places  the  name  of  motor  points  has  been  givcn. 
These  motor  points  correspond  to  the  position  at  which  the  supplying 
nerve  enters  the  muscle.  When  it  is  desirable  to  af!eci  chiefly  orsolely  a 
given  motor  point,  it  Is  evident  that  one  small  well-wetted  electrode  should 
be  pressed  firmly  over  the  motor  point,  and  another  iar^^e  sponge  elec- 
trode placed  ai  snme  litde  distance  from  it,  in  the  manner  which  has 
already  been  explained. 

For  certain  purposes,  to  be  hereafter  detailed,  it  is  often  desirable  to 


aRect  chiefly  the  skin  by  the  electric  current.  Under  these  drcumsianca 
the  skin  ^hni(l*l  bt'  utII  dried.  It  then  offers  so  g^real  a  resistance  that 
only  currents  of  considerable  strcnglli  are  able  to  force  theirway  through, 
and  even  these  curr^^nis,  taking  advantage  of  the  natural  apertures  formed 
hy  the  sweat-  and  other  glands,  are  broken  up  into  a  number  ol  branch 
currents.  TbL-  galvanic  current  reaches  the  internal  structures  in  a  great 
number  of  small  streams  very  much  reduced  In  power  by  the  resistance 
they  have  overcome.  If  the  second  pole  of  the  battery  be  a  large  well- 
wetted  disk  or  sponge  at  a  dbtant  part  oi  the  body,  it  is  evident  that 
these  branch  currents  will  separate  and  subdivide  in  such  a  way  that  their 
effect  upon  the  deeper  structures  will  be  almost  entirely  lost. 

Ohm's  law  does  not  govern  electricity  upon  points,  since  the  force 
accumulates  on  the  extreme  end  of  the  point  until  its  density  is  excessive, 
and  its  self- repulsive  power  becomes  so  great  as  to  overcome  all  resistance 
and  to  break  off  highly  electrified  particles  of  the  conductor,  which  fiy 
off  through  the  air.  It  is  this  that  renders  the  so-called  ''electric  brush" 
so  energetic  in  its  action  on  the  skin,  Thifi  instrument  consists  of  a  number 
of  wires  united  In  the  form  of  a  cylindrical  brush  and  connected  with  one 
pole  of  the  battery  ;  when  this  is  brought  in  contact  with  theskin  of  a  person, 
on  whom  at  some  dist;ince  is  placed  the  other  large  well-wetted  electrode, 
each  wire  point  offers  a  dense  accumulation  of  electricity,  which  forces  i 
way  at  all  hazards  through  a  minute  portion  of  theskin.  The  whole  current, 
of  course,  enters  the  deeper  tissue  in  an  infinite  number  of  subdivisions, 
and  consequently  its  effect  on  these  tissues  is  reduced  to  a  minimum. 

Therapeitt[c  Applicatiom. — Most  of  the  therapeutic  applicatio 
o!  electricity  are  considered  in  this  book  under  special  headings,  but 
seems  proper  at  this  place  to  call  attention  to  the  use  of  the  current  f 
the  relief  of  various  locaJ  thenmatic  affettions.  In  subacute  or  chroni 
muscular  rheumatism  faradisation  b  often  of  great  service,  and  even  in 
rheumatic  diseases  of  the  joints  it  sometimes  brings  marked  relief.  When 
the  symptoms  are  acutely  inflammatory  they  must  first  be  subdued  by 
suitable  measures  ;  but  when  they  are  subacute  the  current  may  be  em- 
ployed at  the  beginning  of  the  attack.  It  should  be  rapidly  interrupt 
and  to  strong  as  can  be  twirne  by  the  padent.  The  first  stance  shoul 
last  but  five  minutes^  but  the  time  of  application  can  be  gradually 
tracted  to  fifteen  or  twenty  minutes, 

A/o/or  ^j/fffj.— Galvanic  currents  are  employed  in  paralytic  affectio 
for  three  distinct  purposes, — Ti^rt\f::\y,diag^nosis,  prognosis,  aj\6  theraptusis. 
These  we  shall  consider  in  the  order  in  which  they  have  been  named- 
There  are  certain  palsies,  such  as  pseurio- muscular  hypertrophy,  i 
wblcii  the  muscular  structure  is  ao  destroyed  independently  of  any  involv 
mcnt  of  ihe  nervous  system  that  no  response  to  the  galvanic  current  i 
possible.  All  of  these  palsies  are,  however,  essentially  exceedingly  chronic, 
and  their  diagnosis  is  to  be  made  out  chiefly  by  a  microscopical  exami- 
nation of  the  muscles  themselves.  When  a  paraU'sis  is  due  to  lesion  in 
the  brain  or  in  those  portions  of  the  spinal  cord  which  have  no  trophic 
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influence,  no  changes  occur  In  the  muscle  except  the  very  gradual  altera- 
liopl.due  lo  disuse.  On  the  ether  hand,  if,  by  disease  oi  the  trophic  cell 
B  tllE  spinal  cord,  or  by  disease  or  injury  oi  a  concJuttTng  nerve,  a  muscle 
is  entirely  deprived  oi  the  mKuence  of  the  spinal  centres  it  rapidly  iJnder- 
goes  structural  change.  When  a  muscle  is  degenerating  for  want  of  spinal 
influence,  il  first  loses  its  poHer  of  responding  to  r;ipidly  incerrnpted  faradic 
or  <hcmical  currents,  then  to  slowly  interrupted  faradic  currents,  then  to 
sloft-ly  interrupted  chemical  currents^  and  lastly  to  slowly  reversed  chem- 
ical currents.  Daring  this  period  of  degeneration  it  is  possible  to  elicit 
with  the  galvanic  current  the  so-called  naciian  of  degni^ ration,  first  dis- 
covered by  Brenner.  To  demontiiratc  these  reactions  il  is  essential  to 
a^^Iy  the  electrode  to  the  muscle  :  if  the  electrode  be  connected  with  a 
nerve-irunk  of  a  d^enerating  muscle  it  will  be  found  that  reaction  is 
diminished  in  quantity  but  not  altered  in  quality.  When  a  feeble  gal- 
\-amc  current  is  used,  and  the  negative  pole  (cathode)  placed  over  the 
normal  equscIc  but  not  over  its  motor  point,  a  strong  contraction  occurs 
at  the  closure  of  the  circuit ;  when,  however,  the  positive  pole  (anode) 
\&  placed  over  the  normal  muscle,  the  contraction  is  much  less  ;  in  neither 
case  is  tlicre  any  contraction  wht^n  the  circuit  is  broken  :  in  other  words, 
with  the  normal  muscle  and  a  feeble  current  we  obtain  good  cathodal 
closing  contraction,  slight  anodal  closing  contraction,  and  no  motion 
ftliaiever  at  either  cathodal  opening  or  ariodal  opening.  When  a  current 
<rf  suflficient  power  15  used,  opening  contractions  are  producf-d,  and  the 
atwdal  contraction  is  greater  than  the  cathodal.  The  reaction  oi  degenera- 
tion consists  merely  in  a  more  or  less  perfect  reversal  of  the  above  formula. 
Tlie  anodal  (positive  jKiIe)  closure  then  causes  a  stronger  contraction 
lluo  the  cathodal  (negative  pole)  closure.  When  there  is  only  a  slight 
dcigree  of  degeneration  present,  there  is  a  correspondingly  slight  increase 
olaiiodal  closing  over  cathodal  closing  contraciion.  A  minimum  degenera- 
tion wouJd  be  indicated  by  an  equality  of  the  two  closing  contractions. 

These  alterations  in  the  electrical  relations  ol  a  degenerating  muscle 
may  be  formulated,  and  in  this  way  are  perhaps  more  readily  grasped 
by  the  student.  The  symliols  are  as  follows  :  An  CIC  represents  anodaf 
chiing  f&nimclioH :  An  O  C  represents  anodal  opaiinf^  eonlradion  ; 
Ca  CI  C  represents  eothoda!  chnng  contraetiati :  Cj  O  C  represents 
c^hodGi  oprming  €on(raction  ;  <1  represents  is  less  iJum  :  '>  represents  is 
m&re  ikan  ( the  point  of  the  <  being  towards  the  lesser  quantity).  Then 
the  formulas  are  : 

C  1 

-  muscle  normal, 

P  \  muscle  in  the  first  stage  of  degeneration. 

C  )  muscle  in  a  more  advanced  stage  of  degcnera- 
C  j       tion. 

After  the  latter  reactions  ol  degeneration  (De  R  of  some  authors) 
have  been  cstablbhcd,  if  the  muscle  continues  to  undei^o  change,  the 


.An  a  C  <  Ca  CI 
An  O   C  >  Ca  O 

An  a  c  =  Ca  a 

AnO  C^CaO 
An  a  C>  Ca  a 
An  O   C  <  Ca  O 
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galvanic  irricability  slowly  diminishes,  stronger  ard  stronger  eurrenis  being 
required  to  produce  an  efiecl.  When  a  certain  stage  is  readied,  all  reac- 
tions cease,  save  a  feeble  An  O  C,  and  at  last  Ihia  is  lost  and  the  muscle 
does  not  respond  at  all-  When  recovery  occurs,  the  electrical  reactions 
of  the  muscle  pass  upward  along  ihe  pathway  they  have  descended. 

The  practical  importance  oi  the  reaction  o\  degeneration  ts  greatly 
lessened  by  the  circumstance  thai  its  demonstration  usuaJly  requires  much 
skill  and  patience,*  and  that  it  probably  b  nt-ver  present  when  a  muscle 
atiU  retains  its  inlegrity  as  regards  the  taradic  current.  For  the  purposes 
of  the  practitioner,  the  lailure  o(  response  to  the  latter  current  is  the  best 
test  as  lo  the  condition  of  a  muscle.  When  a  muscle  loses  its  power  of 
responding  to  the  rapidly  interrupted  faradic  current  in  a  week  or  ten  days 
alter  the  occurrence  of  paralysis,  whether  the  reaction  ol  degeneration 
can  or  cannot  be  satisfactorily  demonstrated,  the  inference  is  very  positive 
that  the  lesion  either  is  one  of  the  nerve-trunk  or,  if  of  a  nerve-centre,  is 
of  such  a  character  as  seriously  to  involve  the  trophic  cells  of  the  spinal 
cord.  If  a  few  days  later  such  muscle  is  unable  to  respond  to  any  laradic 
current,  this  inference  becomes  a  certainly.  Under  these  circumstances, 
the  possible  lesion  is  narrowed  down  to  poliomyelitis,  a  conceivable  de- 
structive myelitis,  and  an  affection  of  a  nerve-trunk. 

The  persistence  of  muscular  contractility  intact  for  some  weeks  after 
the  occurrence  of  a  palsy  depending  upon  an  organic  lesion  proves  that 
the  disease  is  of  cerebral  origin,  or,  being  spinal,  is  of  such  nature  as  not 
to  compromise  seriously  the  trophic  nerves  of  the  cord. 

In  applying  these  rules,  it  muat  not  be  forgotten  that  whenever  a 
muscle  is  not  used  it  loses  its  contractile  power,  so  that  even  in  paralysis 
from  cerebral  hemorrhages  the  muscles  finally  degenerate,  although  this 
degeneration  is  rarely  so  complete  as  in  peripheral  paJsies.  It  is  not  the 
fact  of  degeneration,  but  its  degree,  and  especially  the  period  of  time 
which  elapses  between  its  occurrence  and  the  commencement  of  the 
paralysis,  thai  is  the  important  factor  in  the  dLagnosis,  In  cerebral  palsies 
no  distinct  loss  of  functional  activity  in  the  muscles  is  usually  f^rceived 
sooner  than  si^  weeks  after  the  onset  of  the  attack  ;  and  even  after  years 
have  elapsed  some  resixjnse  may  often  be  elicited  by  strong  slowly  inter- 
rupted or  reversed  currents. 

There  are  certain  palsies  in  which  the  electro- muscular  contractility  is 
really  or  apparendy  above  normal.  Very  frequently  the  excessive  contrac- 
tions produced  are  not  so  marked  in  the  muscles  to  which  the  currents  are 
applied  as  in  other  muscles,  whose  movements  are  in  reality  reflex  in  their 
nature.  In  all  these  cases  the  probabilities  are  that  there  is  a  condition 
of  acute  hyperaemia  or  of  excessive  functional  irritability  of  the  spinal  cord. 

iT^hysUrical  paralysis  any  aid  to  diagnosis  is   often  of   very  great 


*  In  attempling  ici  brin^  out  th?  reaction,  lh«  clockwork  current- brealcr;r  as  Ufln^lly 
fnrpishfd  by  instrumenl  makers  je  uaeltr&fi  ;  thu  hckhd  currcnl-br^alif  r  may  be  employed, 
but  atniosi  reqiiins  ati  aj^siMantr  Honcc  Rome  elcclricions  use  n.  pedal  rheolome,  whkb 
caiablcs  ihc  opcralor  to  cut  off  the  current  withogt  nuking  Ws  IrnndB, 
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value,  and  ii  has  been  asserted  that  in  this  class  of  palsies  the  preser- 
vation of  clectro-cojitractility  with  loss  uf  ckctm-seiisibiUiy  Is  alivays 
pre&ent,  and  is  ol  diagroscic  import.  Our  experience,  nevertheless,  is 
very  positive  that  in  hysterical  palsy  both  electro-contractiiity  and  electro- 
sensibility  are  frequently  narmiL  When,  however,  the  paralyzed  muscle 
responds  to  galvanic  currents,  and  the  patient  b  to  a  great  extent,  or- 
altogether,  insensible  lo  their  passage,  a  very  positive  diagnosis  oF  hysteria 
may  be  given,  The  eleciro-coniracuUcy  is  ntver  seriously  ccitnpromised 
tn  hysterical  palsy. 

In  using  galvanism  as  an  aid  in  prognosis,  the  condition  of  the  mus- 
cular contractility  is  always  to  he  considered  in  conjtinclion  with  the  nature 
of  the  legion  and  the  length  of  time  it  has  existed. 

Taking  tirst  ordinary  hemiplegia  as  the  type  ol  cerebral  palsies,  it  must 
be  borne  In  mind  that  the  actual  existent  amount  oi  paralysis  is  really  the 
product  of  two  essentially  different  factors.  The  nerve-centre  is  primarily 
damped,  and  after  a  time  the  muscle  also  suffers  loss  oi  structural  in- 
tegrity from  want  of  use.  The  restoration  of  the  nerve-centre  does  not 
Oectssarily  involve  the  resioiation  of  the  muscle,  so  that  in  a  case  of  hemi- 
ple^a  of  some  standing  the  cerebrum  may  have  recovered  itself  partially 
or  entirely,  and  yet  the  muscle  be  in  such  a  state  oF  degeneration  as  to  be 
unable  to  respond  to  the  impulse  Iransmicied  to  it  from  the  nerve-centre. 

Under  these  circurastancea^  galvanic  treatment,  although  unable  to 
aflect  the  nerve-centres  to  any  extent,  does  great  good  by  restoring  the 
muscular  tone.  It  is  manifeady  impossible  in  such  a  case  to  determine 
before  treatment  how  far  the  nerve-centre  has  recovered  itself,  or,  in  other 
words,  to  what  extent  the  existing  paralysis  is  ot  centric  ^nd  to  what 
extent  of  muscular  origin.  When,  in  a  case  of  apoplectic  hemiplegia, 
there  is  no  recovery  of  the  power  ol  voluntary  movement  after  the 
lap$c  of  six  weekSj  the  prospect  of  decided  improvement  from  electrical 
treatment  is  very  gloomy,  because  the  probabilities  are  altogether  in  favor 
of  the  existence  of  a  serious,  persistent  centric  lesion.  If,  however,  there 
Is  some  motion,  the  probabilities  oi  improvement  are  inversely  propor- 
tionate to  the  structural  health  of  the  muscles, — t.e.y  the  worse  the  stale 
of  the  muscle  the  b^^tler  the  expectation  of  relief.  If  the  tone  and  the 
clcctro-contractility  of  the  muscles  are  normal,  the  centric  factor  is  llie 
chief  one  in  the  production  of  the  paralysis,  and  little  good  is  to  be 
achieved  by  the  use  of  the  galvanic  current.  On  the  other  hand,  if  the 
tnuacld  have  undergone  a  very  decided  degeneration,  much  good  is  to  be 
expected.  No  hopes  of  absolute  cure  should,  however,  be  held  out,  be- 
r3u*ie,  in  the  great  majority  of  cases,  after  the  muscles  have  been  fully 
restored  the  nerve-centre  is  found  to  be  more  or  less  damaged.  The  im- 
pro%-cnient  under  the  use  of  electricity  is  usually  at  first  rapid,  but  after  a 
lime  ceases  altogether,  because,  the  muscles  having  recovered  their  lone, 
it  is  not  possible  to  affect  lo  any  great  extent  the  sole  remaining  cause  of 
the  paralysis, —/.f.^  the  centric  lesion.  Under  these  circumstances  it  is 
useless  to  continue  treaimeni. 


In  poliomyelitis^  early  in  llie  attack  the  galvanic  current  is 
little  value  in  determining  the  prognosis,  except  that  the  general  law  is, 
that  the  more  rapidly  electro -contractility  is  lost  the  mor<;  stnous  is  the 
case.  In  advanced  cases  the  duration  of  the  attack  and  the  condiuon  at 
the  electro- con tractilily  in  llic  muscles  arc  both  to  be  considered,  \\  no 
•response  to  an  electric  current  can  be  obtained,  the  prognosis  is  always 
very  grave  ;  although  even  under  such  circumstances  a.  decided  improve- 
menC  has  occurred  in  a  small  percentage  oi  the  cases  we  have  treated.  If 
the  case  be  an  old  one,  the  preservation  of  some  decree  ol  electro -contrac- 
tility indicates  that  tht  structural  lesion  in  the  cord  i^  not  a  fatal  one  ;  and 
as.  under  these  circumstances,  the  muscles  can  always  be  more  or  less  per- 
fectly restored,  the  pros|ject  of  im|3rovement  is  very  good.  The  prescr^-a- 
lion  Di  electro- contractility  late  in  the  disorder,  when  the  centric  lesion  is  no 
longer  progressing,  la  of  much  more  import  than  it  is  in  the  lirst  few  weeks 
or  months  of  the  case,  when  the  central  trouble  may  t>c  increasing. 

\\\  peripheral  palsies  the  progno&is  depends  upon  the  nature  of  the 
narve-lesion  rdthtr  th^ti  upon  thecnnditic^n  nf  llie  muhcle  ;  but  it  must  be 
remembered  that  when  a  muscle  has  absolutely  lost  its  power  of  respond- 
ing to  any  electrical  current  its  restoration  is  always  a  maaer  of  difficulty 
and  of  some  douLt. 

In  regard  to  thcraprrusis.  the  first  point  to  f)c  determined  in  acute  cases 
is,  very  often,  vhen  to  commence  electrical  treatment.  When  the  lesion 
is  of  such  nature  as  not  to  provoke  any  Irritaiinn  of  the  nerve-centre,  no 
time  should  be  lost.  Thus,  if  a  man  Is  unable  to  use  his  arm  because 
he  bois  slept  with  It  under  his  head  and  thereby  paralyzed  the  nerve  by 
pressure,  galvanism  should  be  at  once  employed- 

When,  however,  the  lesion  is  of  such  chamcler  as  of  necessity  to  irri- 
tate the  nerve-centres,  the  case  is  dificrent.  The  loeaJ  stimtilatlon  of  the 
peripheral  nerve-fibres  by  the  electrical  current  does,  in  someway  not  yet 
definitely  understood,  afiecl  the  nutrition  of  the  nerve-centres ;  and  when 
these  nerve-centres  are  in  a  state  of  active  excitement  or  inflammation,  a 
peripheral  galvanic  irritation  may  do  serious  injury.  Hence  the  rule  that 
when  an  acute  palsy  is  connected  with  active  irritation  of  the  nerve-cen- 
tres, galvanism  should  not  be  used  upon  the  muscles  until  the  cenUic  dis* 
turbance  has  subsided.  ThuSn  in  hemiplegia  from  cerebral  hemorrhage 
the  muscles  must  he  allowed  to  rest  not  only  unnl  all  symptoms  of  centric 
irritation  have  passed  away,  but  also  until  the  brain  has  become  so  accus- 
tomed to  the  clot  that  the  latter  no  longer  acts  as  a  foreign  Ixxly.  It  is 
usually  from  three  to  six  weeks  before  electricity  can  be  used  wiih  advan- 
tage in  these  cases.  Againn  in  acute  cerebritis,  cerehtal  or  spinal  menin- 
gitis, and  mytiitis^  the  employment  of  p-alvanic  currents  should  be  strictly  ' 
forbidden  until  a  st^e  is  reached  when  the  effects  of  the  inflammation,  and  ^_ 
not  the  inflammation  Itself,  are  to  be  dealt  witfi.  ^| 

When  it  has  been  decided  to  commence  the  use  of  electridty,  it  is  ne^rt 
to  be  determined  what  current  shall  be  employed.  It  has  already  been 
shown  that  there  are  no  inherent  mysterious  differences  in  the  various 
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currents  ;  yet  llicre  b  a  practical  diflercnce.  and  the  clinical  rule  nf  choice 
is,  Aiu'ays  S€kct  thai  tu*-r€»il  which  produces  the  greaUst  aittount  c/  muscit- 
tar  confraciion  Tri'tA  the  Uast  amf}unt  cf  f^ain ;  trying  the  rapidly  in ter- 
rupietJ  faradic  or  the  rapidly  interrupltd  chtmical  cunein  and  ihe  slowly 
intcrmpicd  laradic  or  the  slowly  interrupted  chemical  current,  and  always, 
when  these  fail  to  elicil  response^  the  slowly  reversed  chemical  currenlj 
which,  if  rn^cessary,  may  be  increased  in  strength  until  the  patient  can  no 
longer  bear  the  pain. 

The  current  having  been  selected,  the  mdwiduat  muscies  must  be  gal- 
bed  al  each  s^i^ce. 

After  what  has  bten  said^  it  is  not  necessary  to  speak  at  this  point 
as  to  the  best  methods  of  applying  the  currents  lo  the  muscles,  but  only 
[o  insist  upon  the  fact  that  ii  is  not  so  much  the  electricity  as  the  con- 
tractions induced  by  It  that  betietit  the  palsied  parts,  and  that  conse< 
qucnlly  the  electro-motor  points  of  the  muscles  should  always  be  sepa- 
rately reached  The  diagrams  given  in  the  Appendix  *ill  point  out  more 
d<rarly  than  would  any  description  the  approjcimate  positions  of  the  motor 
points,  which  vary  somewhat  in  their  location  in  various  individuals. 
Some  deep-seated  muscles  we  are  not  able  lo  reach  directly^  but  we  can 
reach  them  intlirecdy  by  j^alvaniiing  the  nerves  which  ^upply  them. 

There  are  certain  precautionary  rules  which  muat  never  be  Itist  aj^ht 
od  in  the  electrical  treatment  of  palsies.  Pain  is  an  evil,  and  its  tafticticn 
is  always  to  be  avoided  as  far  as  possible.  Hence  the  rule  never  to  u*^e 
stronger  currents  than  is  necessary.  It  is  very  possible  to  fatigue  a  healthy 
muscle,  much  more  a  diseased  one.  A  weak  muscle  may  be  greatly  m- 
I  jured  by  bein^  [jver-fafigued.  Hence  the  rule  that  currents  are  not  to  be 
,  applied  to  muscles  sufificiently  lou^  at  a  time  to  induce  titigue.  In  gen^ 
eial,  an  electfical  s6ance  should  last  Irom  ten  to  twenty  minutes,  no  one 
^tnusde  being  subjecied  to  the  currents  ior  more  than  five  minutes,  and  it 
^^Hkay  be  repeated  daily,  or  three  times  a  week. 

^^B  Sensory  System. — Affections  of  the  sensory  nerves  are  of  three  kinds, 
^^^-^ain,  hyperesthesia,  and  ana^ihesia.  The  use  of  electricity  for  the 
reliel  of  these  disorders  is  almost  entirely  empirical, — indeed,  is  often 
purely  experimental  in  an  individual  case,  as  no  clinical  laws  regulating 
the  use  or  enabhng  us  to  decide  as  to  the  applicability  of  the  agency  have 
^^B0  yet  been  worked  ouL 

^^P  It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  current 
r  is  powerless  to  relieve  the  pitin.  of  phlegmonous  infiam^nations^  and  that 
lis  use  should  be  restricted  chiefly  lo  nervous  priln  or  neuralgia.  It  is  also 
true  that  the  currents  are  possessed  of  no  therapeutic  power  over  neural- 
gia dependent  upon  central  organic  lesions  ;  this  is  also  probably  true  of 
ch  neuralgiss  as  migraine,  ma/ariai  hemicrania,  and  some  toxi^  nru- 
tits,  in  which,  although  there  is  no  perceptible  organic  lesion,  there 
»  some  deep-seated*  inherent  deficiency  either  in  the  central  ner\'ous 
em  or  in  the  constitution  or  condition  of  the  patient. 
Wben,   as   in  sciaika,    the  so-called   neuralgia  is  due  to  a  neuritis. 
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galvanism  may  be  of  great  service.  It  should  not  be  applied,  however, 
unti]  the  stage  of  very  acute  inflammation  is  past.  In  regard  lo  the 
selection  of  the  current,  our  experience  is  that  it  must  be  purely  em- 
pirical. The  most  usually  succcssiul  is  a  very  mild  (four  to  eight  cells) 
chemical  current,  which  should  be  passed  steadily  for  ten  minutes  down 
the  rerves.  It  shnuld  not  bE^  so  strong  as  to  give  actual  pain,  and  must 
not  be  inCemipted  As  in  the  great  majority  of  cases  this  method  of 
application  yields  the  best  results,  k  should  always  be  tried  hr&t-  When 
it  does  goixl,  il  itcuriy  always  affords  relid  during  the  passage  of  the 
current,  at  once  or  after,  at  the  most,  two  or  three  sittings.  Further, 
the  period  of  reliel  soon  begins  lo  extend  beyond  the  s&tnce  and  gradually 
grows  longer  ani.1  longer.  Some  oases  receive  most  benefit  from  a  rapidly 
interrupted  faradic  current,  which  should  therefore  be  tried  W  the  continu- 
ous current  fails.  To  the  employmeni  of  electricity  should,  of  course, 
always  be  added  the  proper  local  and  constitutional  treatment  of  the  case. 

In  hysteria,  in  some  cases  whose  nature  is  very  obscure,  and  rarely  as 
a  sequela  or  result  of  a  serious  cerebral  or  spinal  lesion  which  may  have 
been  more  or  less  completely  recovered  from,  there  exist  heal  anasihesias 
of  the  skin.  When  ihcsc  are  not  dependent  upon  a  too  serious  organic 
lesion,  Chey  are  often  very  much  benefiled,  or  even  cured,  by  the  use  of 
the  electric  brush.  This  should  be  large  and  composed  of  tine  wrrcs^ 
while  the  other  electrode  should  consist  of  a  large,  well-wetted  sponge, 
placed  upon  a  distant  part  of  the  body.  Either  the  faradic  or  the  chemical 
current  may  be  employed  ;  in  either  case  it  should  be  a  very  strong  one. 
Toxemic  anesthesias,  such  as  those  sometimes  produced  hy  arsenic, 
we  have  seen  benefited  by  electrical  treatment  with  the  dry  brush- 

Application  to  the  Nerve- Centres,  and  Use  as  a  Tonlc  — 
Galvanism  in  various  forms  has  been  a[3plied  locally  to  the  nerve-centres 
in  various  diseases.  In  regard  to  the  brain,  we  have  never  yet  met  with  any 
clear  clinical  evidence  of  good  having  been  accomplished  ;  and,  with  our 
present  physiological  knowledge,  it  is  difficult  to  imagine  In  what  way  or 
under  what  circumstances  cerebral  galvanization  can  produce  good  resuUs, 
On  the  other  hand,  harm  certainly  has  been  wrought  by  the  application 
of  strong  currents  to  the  head.  Galvanic  currents  passed  through  the 
brain  can  act  only  as  irritants*  and  we  agree  entirely  with  the  dictum  of 
Cyon  {Prificipes  d" EhcIrMBrapic^  Paris^  1^73),  that  galvanization  oi  the 
head  ought  to  be  abandoned. 

An  enormous  amount  of  influence  in  all  sorts  of  diseases  has  been 
claimed  Jor  the  so-called  ^ah'aninalwn  oj  ike  cerincal  sympathetic.  The 
situation,  however,  of  the  upper  ganglion  deep  beneath  the  carotid  artery 
makes  it  eslremely  improbable  that  it  can  be  reached  by  any  suitable 
galvanic  current  from  the  outside  ;  and  the  fact  is  that  it  is  impossible 
by  means  of  therapeutic  currents  to  produce  any  stimulation  of  the  gan- 
glion sufficient  to  call  fnrth  the  slightest  manifestation  nf  functional 
activity.  What  b  true  of  the  galvanization  of  the  sympathetic  nerve  is 
e<iually  true  of  the  galvanization  of  the  spinal  cord.      It  is  not  possible 
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by  therapeutic  currents  to  afiect  either  of  these  nerve-centres   from  the 
CXt^or  of  the  body.^'^ 

The  iaradic  current  is  without  doubt,  when  properly  applied,  capable 
ol  acting  as  a  general  aiimulont  Co  the  circulation  and  to  the  nuiriiion  ol 
the  muscles,  and  it  has  been  shown  by  S,  Woir  Mitchell  that  general 
faradization  may  temporarily  elevate  the  general  bodily  temperature-  In 
these  cases  the  current  produces  wide-spread  muscular  contracliDns,  and  it 
is  doubtful  how  far  these  are  the  cause  o\  the  quickening  of  the  circulation 
and  how  far  the  arterioles  are  directly  affected  by  the  electricity  ;  it  may 
also  l>e  thai  nutritive  cell  movements  through  the  body  are  quickened 
by  the  current. 

Various  metfiods  have  been  published  by  authorities  for  using  elec- 
tricity as  a  general  stimulant^  but  the  experience  of  many  years  has  ted 
us  to  employ  exclusively  the  faradic  current ;  applying  it  first  with  slow 
interruptions  to  the  various  muscles  aAd  groups  of  muscles  throughout  the 
body  in  regular  succession.  The  operator  should  \iegti\  with  one  leg  nr 
one  arm,  place  the  electrodes  on  the  motor  point3>  and  proceed  system- 
atically. 

In  order  to  get  the  best  results,  the  stance  should  last  from  forty 
minutes  to  an  hour,  and  should  be  divided  Into  two  parts.  Thirty  Co  forty 
minutes  should  be  occupied  in  the  ftrst  part,  during  which  the  effort  is  to 
bring  into  contraction  almost  every  muscle  In  the  body.  The  current 
used  should  be  a  slowly  interrupted  one,  of  such  strength  as  to  produce 
powerful  contractions.  Beginning  at  one  or  other  of  the  extremities,  and 
bearing  constantly  in  mind  the  position  of  the  motor  points,  the  operator 
should  go  over  the  whole  body,  not  forgetting  the  muscles  of  the  chest, 
back,  and  abdomen.  After  the  muscles  of  the  body  have  been  gone  over 
a  large  electrode  should  be  placed  at  the  nape  of  the  neck  or  high  up  be- 
tween the  shoulders,  and  a  second  in  such  position  that  it  will  come  in 
equal  contact  with  the  two  feet,  and  for  twenty  minutes  a  very  rapidly  in- 
terrupted current,  as  strong  as  the  patient  can  bear  without  suflering. 
should  be  passed  through  the  l>ody,  U  is  entirely  possible  that  such 
current  acts  by  stimulating  to  contraction  the  musde-iibres  in  the  walls  of 
many  of  the  small  blood-vessels. 


MAGNETISM. 
Various  clinicians  assert  that  they  have  obtained  extraordinary  thera- 
peutic results  from  the  use  of  magnets,  but  in  an  elaborate  investigation 
made  by  F,  Peterson  and  A.  E.  Kcnnelly  with  magnets  of  enormous 
power  upon  frogs,  dogs,  and  human  beings  iL  was  conclusively  shown 
that  magnetism  has  no  demonstrable  effect  upon  the  animal  ;  and  it  must 
be  concluded  that  the  therapeutic  effect  of  magnets  is  confined  to  their 
psychical  influence  {NfJf  VorJt  Med.  Joum.,  1892,  vol.  lui.). 


*  h  drtfdkd  dl»:ua^iDn  ^f  ihe  evidcuc:!:  upun  ihla  maticr  may  Ik  fcnjvd  in  the  tenlb 
nlilbn  of  ihl4  tx>ck.  It  luu  been  ociiUcd  tkcic  os  minecesaiiry.  ami  as  tmvlug  loni^  stood 
practkally  unanawcreil. 


PART     II. 

DRUGS: 

A     SKETCH     OF    THEIR    NATURAL    HISTORY    AND    PHARMACEU- 

TICAL   PRKPAR.\TIONS.    WITH   AN    EXHAUSTIVE   STUDY 

OF   THEIR    PHYSJOLOGICAU    THERAPEUTICAL. 

AND   TOXICOLOCICAL  ACTIONS. 


PRELIMINARY  CONSIDERATIONS, 

Although  Pharmacy,  or  the  science  of  preparing  medicines,  is  en- 
tirely dblinct  Irom  Therapeutics,  or  the  science  oi  the  application  of 
inedidnes  to  the  cure  of  disease,  it  is  evident  that  some  acquaintance  with 
the  former  b  necessjiry  to  the  correct  appreciatii^n  of  the  latter.  Further^ 
the  baaia  of  each  of  these  studies  la  a  knowledge  of  Matek:a  Medica, 
or  the  substinces  used  as  medicmes.  Pharmacolocv  is  the  general 
term  employc-c!  to  embrace  these  three  divisions. 

In  evoy  civilized  country  there  is  some  recognized  official  list  of  drugs 
and  their  preparations,  known  as  the  Pharmacopm^.  In  most  places, 
this,  being  prepared  with  the  sanction  of  the  government,  p^irtakes  of  the 
nature  of  a  law^  but  in  the  United  Stales  conformity  to  it  depends  upon 
the  voluntary  action  of  the  professions  ol  Medicine  and  Pharmacy,  by  a 
representative  convention  of  which  it  was  originally  prepared  and  is  de- 
cennially revised. 

The  preparations  made  from  crude  drugs  are  aa  Follows : 

Decocta. — De£i>€timis  are  made  by  boiling  crude  drugs  lor  a  greater 
or  less  time  in  water,  h  is  evident  that  this  method  of  preparing  is  ineli- 
gible when  the  active  principle  is  volatile  or  is  easily  decomposed  by  heat, 
or  when  the  drug  contains  much  starch,  whose  extraction  would  make  the 
preparation  very  thiclt  and  predispose  it  to  rapid  decomposition.  The 
method  is  especially  adapted  to  hard,  woody  substances,  and  to  those 
containing  much  albumin^  which  is  coagulated  by  the  boiling  water  and 
left  in  the  original  drug. 
6o 
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iNFTjfiA- — Aifusr&as  are  made  with  water,  either  cold  or  hot,  without 
iling.      They  are  prepared  hy  maceration  or  by  displacement. 
LiQUORES. — S*^/uUon£  are  preparations  in  which  an  activt?,  non-veiaUlt 

hpniicipic  is  dissolved  in  water- 
Aqu*, —  Waters  are  solutions  of  vofatilt  principles  in  water. 
I       Mi^nrK^. — Mixtures   are   preparations  in  which  one  or  more  me* 
dicinti]  substances  are  held  in  suspension  in  water.      Of  such  nature  are 
emulsions,  in  which  some  oijy  material  is  suspended  by  a  gummy  or  an 
albuminous  body^ 
I  MUCILAGIHES. — Muciiag^s   are   solutions  of   gummy   substances   in 

^^  water. 

^^B      Syrupi. — Syrups  are  sugary  tiquidsH  the  menstrimm  or  basis  of  which 
^^^s  water,  with,  in  some  cases,  vinegar  or  alcohol. 

Meli-ITA, — Honeys  are  preparations  whose  basb  is  honey. 
ACETA. —  Vinegars  are  preparations  in  which  vinegar  or  dilute  acetic 
id  is  used  as  the  menstruum. 
TiNCTtJRit.  —  TtHctitr^s  ere  alcoholic  solutions  prepared  by  maceration 
displacement  from  the  cnide  drug,  or  by  dissolving  non-TolatHe  pn'nci- 

In  some  of  them  strong,  in  others  dilute,  alcohol  ia  used. 
SpmiTUfi. — spirits  are  alcoholic  solutions  ol  volatile  principles,  made 
direct  solution  or  by  distillation  from  the  crude  drugs. 
Vina. —  Wines  are  preparations  whose  menstruum  is  wine. 
GlvceritAh — Gly€trit€S  are  preparations  in  which  glycerin  b  the 
Ivent, 
Olea  Destillata. —  Voiaiiie.  distiUnd.  gt  ethereal  <nis  are  active  prin- 
dples  obtained  from  plants  by  distillation  or  by  other  processes.     They 
have  no  chemical  relations  with  hxed  oils,  and  are  readily  to  be  distin- 
guished by  the  fact  thai  the  stain  which  ihey  leave  upon  paper  disappears 
in  a  Hide  time-      They  are  usually  composed  either  of  carbon  and  hydro* 
gen,  or  of  carbon,  hydrogen,  and  oxygen,  to  which,  in  the  case  of  certain 
biid-smelling  oils,  sulphur  is  added.     By  oxidation  they  are  converted 
into  resinous  compounds.     They  arc  all  inflammable,  usually  of  powerful 
odor,    commonly,   but  not   in  all  instances,  lighter  than  vrater^  sbghtly 
^^■voluble  in  ivaier,  and  freely  soluble  in  petroleum  benzin.      By  the  de^truc- 
^^Ptive  distiUatiun  uf  various  organic  substances  cLtc  obtained  products  resem- 
r       bling  somewhat  volatile  oils.      These  arc  the  so-called  ^mpyreumalic  oih , 
^^        Oi^EATA. — OUates  are  solutions  of  definite  principles  in  oleic  acid, 
^H       Oleoresj.v-*;-  —  Ofeitresins  are  concentrated   preparations  composed 
^^  generally  of  a  volatile  oil  and  a  resin.      They  are  really  ethereal  extracts, 
^^  made  by  the  action  of  ether  upon  the  crude  drugs  ;  in  the  case  of  ginger, 
^^■a  mixture  of  alcohol  and  ether  is  used. 

^H       Srcct. — Fresh  juices  arc  obtained  by  expression  of  the  green  plant, 
^B^f^^^S^  alcohol  being  added  to  preserve  ihem. 

EXTkACTA- — Solid  extrtjfis  are  of  two  kinds  ;  one  being  prepared  by 
the  e\'aporalion  of  the  fresh  juice,  the  other  being  made  in  various  ways 
from  the  crude  drug. 
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EXTRACTA  Fluida. — F/u id  t^x/rscfs  are  very  concer\xrais6  fluid  prep- 
arations, generally  so  made  that  one  minim  representa  one  grain  cf  the 
crude  rirug;, 

Resin*. — Resitjs  are  peculiar  solid  vegetable  active  principles,  soluble 
in  alcohol  and  iasoluble  in  water,  most  of  which  are  obtained  by  the  pre- 
cipitation of  saturated  tinctures  with  water.  The  majority  oi  the  official 
resins  are  purgatives. 

Con  FECTi ONES. — Confecti&ns  are  medicinal  substances  beaten  up  with 
sugar  iato  a  pasty  mass. 

Trochisci. —  Troches^  or  lozenges^  are  gummy  pellets  or  disks,  so 
marie  as  [o  dissolve  slowly  in  the  mouth. 

SuPFO5iT0itlA, — Suppositorks  are  conical  bodies,  prepared  for  intro- 
duction inlo  the  rectum^  where  they  melt  with  the  heat  of  the  body. 
Their  basis  is  generally  cacao  butter. 

Umouenta  and  Cekata. —  Oinimtnts  and  Cerates  are  fatty  solid 
preparations  for  external  use.  The  cerates  containing  wax  {^cer^)  are  the 
firmer  of  the  two. 

Emplastra. — Plasters  are  5olid  substances  spread  by  the  aid  of  heat 
upon  muslin,  skin,  or  other  similar  material,  and  oE  such  nature  as  to  be 
adhesive  at  the  temperature  of  the  body. 

Charts. — Papers  are  medicated  leaves  or  sheets  of  paper  for  exter- 
nal use.  The  only  official  papers  are  those  of  mustard,  of  potassium 
Titrate,  and  of  cantharides, 

LiNiMKNTA,— /./w/w/'tt/j  are  liquid  preparations,  generally  soapy  or 
oily,  and  always  intended  to  be  applied  externally  by  rubbing. 

The  names  Pell'L.e  \Pitfs)  and  Pl'LVEREs  {Pa2vdt^rs)  sufficiently 
indicate  the  character  of  the  preparations. 

The  eiTectb  of  medidne  are  commonly  divided  into  the  primary  and 
the  sec&tidary^  or  the  immediate  and  the  retnote.  An  example  will  prob- 
ably show  the  difference  between  these  in  the  briefest  and  most  forcible 
manner.  Thus,  the  immediate  effect  of  a  diuretic  is  increased  urinadon  : 
the  secondary  eflect  may  be  removal  of  serous  effusion  ir  some  part  of  the 
body.  It  is  evident  that  the  latter  is  brought  about  not  by  the  medicine 
itself,  biK  by  the  changes  it  induces  ;  the  increased  excretion  causing  a 
diniinuiion  of  the  amount  of  the  fluid  in  the  blood- vessels,  which  in  turn 
leads  to  absorption. 

The  term  or  expression  indication  fora  given  remedy,  being  in  constant 
use,  ought  to  be  distinctly  understood  ;  by  it  b  meant  the  pointings  ol 
nature,  or,  in  other  words,  the  evident  needs  of  the  system,  Thus,  hard 
fseces  coUecled  in  the  colon  are  an  indication  for  a  purgative  of  such  char- 
acter as  will  produce  watery  secretions  to  sofcen  ihemn  Relaxation  in  a 
part  indicates  a  remedy  that  will  awaken  into  new  life  the  natural  contrac- 
tility of  the  part,— 3',^. ,  an  astringent.  Again,  the  suppression  of  secr^ 
lion  from  over-ejtcitement,  or  from  irritation,  is  an  indication  for  some 
drug  which  will  allay  irritation  :  white  the  same  suppression,  when  depend- 
ent upon  torpor  or  loss  of  cell -activity,  will  call  for  an  excitant, — an  Irri- 
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tani.  The  childish  absurdity  of  Irealing  symptoms  by  any  auch  law  as 
"similia  similibus  curantur"  or  "  dissimilia  disatmilibus  curaatur"  b  ^it 
once  apparont.  The  same  symptoms  may  he  the  result  of  absolutely 
ruil^onistic  conditions  and  require  absolutely  opposite  treatment.  With- 
out occupying  space  with  details,  one  example  will  suffice.  Either  irrita- 
tion or  depression  o(  the  stomach  may  cause  vomiting.  Therefore  in  one 
case  of  vomiting  ^  stomachic  stimulant  such  as  ipecacuanha,  which  when 
given  freely  in  healtJi  will  produce  vomiting,  may  relieve  the  nausea  be- 
cause the  depressed  stomach  needs  a  stimulation  to  bring  it  to  the  normal 
level :  in  another  case  a  stomach  which  rejects  food  because  it  is  irritated 
Deeds  a  sedative  like  bismuth,  which  in  health  will  not  produce  vomiting. 
In  the  ^rst  case  the  law  of  similars  seems  to  hold  good,  in  the  second  ihc 
law  of  dissimilars  appears  to  be  dominant.  A  law  ol  nature  has  no  excep- 
tions. H  an  alleged  law  of  nature  lias  exceptions  it  is  not  a  law.  If  it 
were  proved  that  under  certain  circumstances  the  earth  without  the  inter- 
vention of  any  second  force  repels  bodies,  we  should  know  that  the  alleged 
law  of  gravity  is  not  a  law.  It  is  plain,  therefore,  that  neither  of  the 
alleged  therapeutic  laws  of  similars  or  of  dbsimilars  b,  in  truth,  a  law. 
They  are  the  results  of  coincidence,  the  expressions  of  half  truths. 
Symptoms  are,  indeed,  but  the  surface-play  of  disease,  and  the  rational 
therapeutist  always  seeks  their  hidden  meaning-  The  conscientious 
physician  refuses  to  practise  upon  homceopathic,  allopathic,  or  any  other 
restricted  basis,  but  gleans  therapeutic  knowledge  from  all  sources,  guiding 
himself  as  far  as  may  be  by  the  light  of  reason  and  science,  bul  hesitating 
not  to  go  beyond  into  the  region  of  the  unknown  and  uncertain  when 
distincdy  led  by  the  lantern  of  empiricism. 

By  far  the  greater  number  of  remedies  are  absorbed  into  the  blood, 
and  thus  find  access  to  the  part  upon  which  they  act.  It  is  necessary, 
therefore,  for  them  to  be  so  placed  that  they  can  be  taken  into  the  blood- 
veaads- 

Tberc  are  five  paths  of  entrance  for  medicines  into  the  circulation! — 
the  stomach,  the  cellular  tissue,  the  rectum,  the  skin,  and  the  lungs.  By 
far  the  most  frequently  employed  of  these  is  the  stomach.  It  is  evident 
that,  in  order  to  pass  rapidly  and  readily  into  the  absorbents*  medicines 
must  be  in  solution.  When  administered  by  the  stomach,  however,  it  is 
equally  plain  that  solubility  in  an  ordinary  menstruum,  such  as  water,  is 
not  n  iiTte  qtid  tion,  since  the  varying  acidiLies,  alkalinities,  and  ori^aiiic 
contents  of  the  alimentary  juices  give  to  them  a  solvent  power  far  above 
that  of  less  complex  and  varying  fluids.  Thus,  a  medicine  insoluble  in 
water  may  be  dissoUed  by  the  acids  of  the  gastric  juice,  while  another 
drug  may  owe  its  activity  to  its  solution  by  the  alkalies  or  by  the  fatty 
matters  of  the  intestinal  fluids. 

The  dissolving  power  of  the  recia! fluids  la  very  slight :  hence,  in  order 
to  act  efficiently,  medicines  when  given  by  the  rectum  must  be  in  solution 
or  be  readily  soluble.  Absorption,  moreover,  does  not  occur  so  rapidly 
from  the  rectum  as  Irom  the  upper  bowel,  and  a  longer  time  15  therefore 
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needed  to  impress  ihe  s>stein  in  Uib  way.  In  the  great  majority  of  cases 
medicines  are  thus  exhibited  to  obtain  peculiar  cficcts  more  or  less  local 
in  character  Thus^  an  opium  suppository  is  given  in  dysentery,  or  to 
quicL  irritation  of  the  g^eni to-urinary  organs. 

Medicines  which  are  thrown  into  the  su6ct4ian€ous  iessttc  are  said  to  be 
administered  hypodermically.  The  syringe  employed  is  provided  with  a 
sharp  needle,  which  mu&t  be  kepi  scrupulously  clean  and  free  from  rusi- 
Thc  medicine  must  be  in  perfect  solution  and  not  loo  irritating.  The 
advantages  of  this  method  of  exhibition  are  promptness  and  certainty  of 
action.  11  twenty  niinutes  be  required  for  [he  absorption  oi  a  certain 
medicine  from  the  stomach,  forty  minutes  will  be  usually  necessary  when 
it  is  exhibited  by  the  rectum,  and  five  minutes  when  it  is  thrown  into  the 
suijcuianeousib^ue.  The  obj^^ciions  to  the  hypodermic  method  are.  first, 
the  danger  of  producing  local  inflammation  and  abscesses;  second,  the 
possibility  oi  throwing  the  whole  mass  directly  into  a  vein  and  having  it 
swept  in  concentrated  form  into  the  heari  or  nerve-cenires.  We  have  seen 
the  injection  of  a  sixth  of  a  grain  of  morphine  followed  inside  of  a  minute 
by  complete  unconsciousness,  collapse^  arrest  of  respiration,  dropping  of 
the  j^w,  and  apparent  death.  The  danger  of  such  a  mischance  can  be 
greatly  lessened  hy  withdrawing  the  point  of  the  needle  an  eightli  of  an 
inch,  after  it  has  been  plunged  into  the  tissue,  The  local  irritation  occa- 
sioned by  hypodermic  injections  has  not  only  very  frequently  produced 
aljscesses,  but  in  not  a  few  cases  baa  caused  fatal  tetanus-  Excessive 
irritation  can  be  largely  prevented  by  certain  precautions,  but  there  are 
many  medicinal  substances  whose  hypodermic  employment  might  be  ad- 
vantageous were  they  not  too  irritant  for  such  use.  In  all  cases  solution 
must  be  complete,  and  if  the  medicinal  substance  be  of  such  nature  that 
it  is  liable  to  be  precipitated  by  alkalies,  an  excess  of  acid  should  be  pres- 
ent in  the  water  to  prevent  precipitation  by  the  juices  of  ihe  cellular  tissue. 
An  irritant  which  is  rapidly  taken  up  from  the  part  may  produce  at  firsi 
smarting  and  pain  without  creating  any  permanent  irritation,  but  a  small 
solid  particle  lying  in  the  cellular  tissue  is  almost  sure  to  cause  inflamma- 
tion and  abscess.  All  hypodermic  injections  should,  iherelore,  be  filtered 
before  being  used.  It  is  of  the  utmost  importance,  even  when  a  non- 
irrilating  substance  is  employed,  that  the  injection  should  be  absolutely 
aseptic.  No  solution  which  has  imdtrgone  any  decomposition  or  con- 
tains any  growth  should  be  used.  Ordinarily  the  solution  should  be 
freshly  made  with  boiled  water.  When  hypodermic  solutions  are  in- 
tended TO  be  Icepi,  ihey  should  contain  five  per  cent,  of  carbolic  acid 
with  a  drop  or  two  of  glycerin  to  every  fifteen  minims,  which  is  the 
maximum  amount  that  should  be  injected  at  one  time.  A  considerable 
proportion  of  glycerin  will  throw  out  of  solution  most  of  the  alkaloids,  but 
when  solution  of  the  medicinal  substance  is  distinctly  favored  by  glycerin, 
as  is  the  case  with  extracts^  three  or  four  drops  of  the  glycerin  should  be 
added  to  the  hypodermic  solution.  If  the  injection  be  thrown  directly 
under  the  skin,  it  may,  by  raising  and  tearing  the  skin  from  its  attach- 
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meat,  ao  inlerfere  with  the  supply  of  blood  as  to  cause  local  irritation. 
The  liquid  should^  therefore,  always  be  thrown  deeply  into  the  tissues^ 
where  it  may  difiuae  il:aeif. 

.  There  are  several  ways  in  which  medicinal  principles  are  introduced 
through  the  skin,  although  the  only  one  in  common  use  b  the  application 
of  medicated  faity  preparations,  either  with  orwjlhonc  friction.  Altsorp- 
tioii  takes  place,  ol  course,  most  rapidly  at  these  places  where  the  skin  is 
thinnest, — the  inside  of  the  thi^hs^  the  surface  of  the  abdomen,  and  espe- 
cially the  armpits.  Absoqjtion  will  take  place  through  the  skin  h-om 
baths  so  slowly  that  medicated  baths  are  rarely  used,  except  for  their 
local  inrtvience  on  the  skin.  Foimerly,  medicines  were  sometimes  ex- 
tubited  by  placing  them  on  blistered  surfaces,  beneath  the  raised  cuticle  ; 
at  proeni  this  tnd^rmk  method  is  very  rarely  employed. 

In  order  for  a  mcdtcire  to  be  absorbed  through  the  lungs  in  sufficient 
quaniiCy  to  aflecl  the  general  system  it  must  be  in  the  form  ol  vapor  or  gas. 

For  iotaf  purposes  medicines  are  applied  to  various  parts, ^to  the 
akin,  ear,  narca,  fauces^  stomach,  larynx,  lungs,  rectum,  vagina,  urethra, 
^c.  For  the  last  three,  liquid  preparations  known  as  injections,  or  solid 
ones  known  as  sapposUories,  or,  in  case  of  the  urethra,  as  bougies,  or 
sonietimca  as  urctMra! supposihrics.  are  employed. 

For  the  purpose  of  making  local  applications  10  the  respiratory  organs, 
attfitiizaiion  is  very  commonly  practised.  Many  fnrms  of  apparatus  are  in 
use,  but  the  principle  in  all  of  them  is  the  same,  A  rapid  current  of  air^ 
or  of  steam*  is  forcibly  ejected  from  a  horizontal  pipe»  through  a  capillary 
orifice,  directly  across  a  similar  opening  in  a  vertical  tube.  The  rush  of 
the  vapor  over  ihia  second  orifice  forms  a  vacuum  ;  the  fluid  into  which 
the  base  o!  the  vcrtica]  tube  is  set,  rushing  up  to  fill  this,  is  sucked  or 
drawn  out  through  the  orilice,  and  as  it  emerges  is  broken  into  a  fine 
spray,  and  is  carried  along  by  the  current  of  air  or  steam  into  a  mouth- 
piece, at  which  sits  the  patient.  It  cannot  be  gainsaid  that  in  this  way 
we  are  able  to  carrj-  medicinal  substances  not  merely  into  the  larynx*  but 
into  the  lungs  themselves.  Volatile  medicines  vaporized  by  heat  are  also 
sometimes  employed  in  the  treatment  of  lung  affections. 

There  are  various  classes  of  agencies  which  so  modify  the  action  of 
drugs  as  to  necessitate  their  consideration.  Such  are  disease,  climate, 
habit,  temperament,  idiosyncrasies,  sex,  age,  time  of  administration,  and 
emotions. 

Disease  often  fortifies  the  system  against  the  action  of  remedies,  so 
that  the  dose  has  to  be  gready  increased  to  obtain  perceptible  eflects. 
Thus,  pain  or  delirium  tremens  will  interfere  greatly  with  the  production 
of  narcotism  by  opium.  Disease  may  altogether  prevent  the  action  of  a 
remedy.  In  all  ihcse  cases  two  rules  should  never  be  lost  sight  of ;  fimt, 
never  give  the  medicine  in  such  doses  as  would  in  health  cause  dccLth  ; 
second,  always  be  sure,  before  giving  large  amounts,  that  the  remedy 
will  not  make  matters  wnme  (as  a  drastic  in  intussuscejition). 

Ciiiftaie^  by  producing  physical  habits  or  tendencies  in  the  patient, 
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often  greatly  influences  the  proper  selection  and  dose  of  remedies.  It  is 
only  necessary*  to  allude  to  the  ^eat  consumplion  of  quinine  in  malarial 
regions  as  an  example. 

Habii — inciuding  mode  of  iif€ — seems  to  alter,  as  it  were,  the  veQi 
constitution  oi  man.  Not  only  does  it  give  type  to  disease,  by  producing 
habiluaJ  plethora,  or  its  opposite,  hut  it  also  lortilies  against  the  action  of 
sbglt:  remedies,  or  whole  claasea  of  them.  Thus,  in  the  opium-eater,  a^ 
dose  auftciently  large  to  kill  an  ordinary  man  3erves  only  to  gratify  the 
cravings  of  appetite.  Again,  a  man  accustomed  to  one  narcotic,  as  alco- 
hol Of  opium,  loses,  to  a  greater  or  less  degree,  his  susceptibility  to  all 
narcotic  influence  ;  and  the  patient  whose  boweb  require  dally  to  be  moved 
by  a  cathartic  finds  that  he  reacts  more  and  more  slowly  to  medicines  of 
that  class.  Again,  a  nervous  system  blunted  by  exposure  and  toil  in  the 
open  air  is  far  less  susceptible  to  the  action  of  remedies,  and  requires 
Larger  doses  to  influence  it,  than  does  the  dehcate  organization  of  a  woman 
weakened  by  indolence  and  luxury. 

Temperamcnls  arc  pecnliaritiea  o\  organization  characterizing  classes 
of  individuals  ;  idiosyrurasics,  peculiarities  belonging  to  single  individuals. 
This  is  scarcely  the  place  lo  discuss  the  subjeci  ol  temperaments,  but  it  is 
allowable  to  state  that  while  the /^^wja^/c  person  is  no  more  easily  moved 
by  medicinal  than  by  other  agencies,  the  licrvous  individual  answers  as 
quickly  to  the  one  as  to  the  other.  Idiosyncrasies  seem  at  present  to  be 
beyond  law.  They  are  often  very  remarkable,  and  a  knowledge  of  them 
is  most  important  for  the  practitioner.  Thus,  a  relative  of  the  authors'  is 
thrown  into  the  most  alarming  fainting-fits  by  eating  even  so  much  butter 
as  would  be  ordinanly  used  as  a  dressing  for  vegetaWes  at  dinner.  Some 
persons  are  poisoned  by  the  slightest  touch  of  turpentine,  others  are 
frightfully  salivated  by  a  mere  particle  of  a  mercurial.  These  idiosyncra- 
sies are  numerous,  cannot  be  foreseen,  and  are  often  very  important : 
hence  the  necessity,  in  prescribing  lor  an  unfamiliar  patient,  of  always 
asking  as  to  his  or  her  peculiarities. 

Sex  modifies  all  diseases  connected  with  the  organs  or  the  process  of 
generation,  but  it  also  does  more.  Woman  b  more  impressible,  less 
robust,  with  less  power  of  resisting  external  agencies,  than  is  man.  Con- 
sequently,  the  dose  for  her  should,  as  a  rule,  be  less  than  that  for  him.  It 
is  needless  to  remark  here  at  length  on  the  necessity  for  abstinence  from 
strongly  perturbing  remedies  during  pr^nancy  or  at  menstrual  periods. 

A^e.  of  coursej  modifies  materially  the  dose.  The  rule  of  Young, 
the  one  which  is  the  most  practical  and  generally  useful,  is  to  add  twelve 
to  the  age  and  divide  the  age  by  the  result.  Thus,  a  child  one  year  old 
would  require  one-thirteenth,  one  three  years  old  three -fifteenths,  of  the 
amount  necessary  for  an  adult.  *= 


•  Clnrte'B  rolo  {Ii<titoH  Mnl.  unit  Surffjou*^.,  T»7a*  is  Mm  cumbersome  lor  OTriinnry 
purpiMc*.     It  U  based  ui*nn  relMivt  »ti;;hta. 

"  Assumm^  lh<f  avenigp  Wf  i^lil  i>f  uti  aduti  In  he  one  hundred  and  tift>*  poiinde,  for 
whctni  All  npprojiri:ile  dow?  is  i ,  or  tint  driiqhm,  Ihe  d\:nK  nf  mo^  medicines  muf^E  he  in- 
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PuTgaiiviS  should  usually  be  given  to  children  in  larger,  narcotics  in 
much  smaller,  doses  than  are  called  for  by  Young's  rule, 

Tim^  0/  Admtnistratiofi. — Absorption  takes  place  moal  rapidly  in  an 
empty  stomach,  and  consequently,  when  nipidity  of  action  is  desired,  Ihe 
medicine  bhould  be  given  under  such  circumstances.  Thus,  3  purgative 
adssooncst  when  given  before  breakfast  Substances  which  are  irritating 
to  the  stomach  should  always  be  administered  not  only  properly  diluted, 
hut  also  when  the  viscus  ib  tilled  by  a  md:>s  of  food,  which  may  serve  silU 
hjrther  to  lessen  thc-lr  concentration.  Hence  such  remedies  as  iodine  and 
arsenic  are  preferably  exhibited  after  mc;Js,  On  the  other  hatid,  when- 
ever a  remedy  is  especially  intended  tu  act  on  the  mucous  membrane  of 
ihc  stomach,  it  should  be  given  when  the  viscus  b  empty.  Again,  some 
drtigs,  such  as  iron,  are  best  dissolved  by  the  add  gastric  juice,  and  it  is 
a  matter  of  some  importance  to  place  them  in  the  stomach  after  eating, 
when  the  process  of  digestion  is  most  vigxiroua- 

MfnSat  Emotion, — Space  is  wanting  to  discuss  at  any  length  the  influ- 
ence of  the  imagination  upon  the  action  of  remedies,  and  the  reader  is 
leJcrrcd  to  the  delightful  book  of  Tuke  for  iUustrations-  Suffice  it  to 
state  that  a  po^tive  announcement  that  a  remedy  will  have  a  certain  etfc--ct 
has  often  a  most  remarkable  inrtuence  in  producing  that  effect,  capceially 
on  persons  of  nervous  orj^ani^catitm  and  uE  nol  too  great  culture  to  have 
(aith.  We  have  given  a  hypodermic  injection  of  a  grain  ol  morphine  to  a 
man,  inducing  a  degree  of  hypnotism,  and  the  next  d^y.  doubling  the  si^e 
nf  che  injection  but  withdrawing  all  morphine,  have  caused  a  much  more 
intcosc  effect 

On  the  Art  of  Prescribing  Medicines, — In  the  practical  use  of 
remedies,  very  much  depends  upon  the  methods  of  their  combination, 
and,  so  far  as  concerns  the  reputation  of  the  physician,  no  little  irapor- 
unce  is  CO  be  attached  to  the  mere  prescript  ion -writing.  The  recipes  of 
ihc  master  arc  very  widely  seen,  and  he  who  Is  incorrect  in  the  grammar 
or  spelling  of  his  English  or  Latin,  or  departs  without  reason  from  the 
traditional  forms,  lays  himself  open  to  ridicule,  than  which  nothing  is 
moie  damaging.  A  crooked,  bad  chirography  is  the  traditional  mark  of 
literary  fame  ;  but  absolute  plainneaa  should  be  a  sine  qud  rtea  in  the 
vriier  o(  prescriptions.  This  should  also  apply  to  abbreviations  :  these 
should  be  of  such  a  character  as  not  only  to  lie  readily  made  out,  but  also 
to  be  50  evident  as  to  afford  no  shelter  to  the  apothecary  whose  carelesa- 
neSE  has  led  to  serious  error  In  Che  case  of  alkaloids  and  other  powedul 
remediea,  the  chief  name  at  least  should  be  written  in  Fult      Tn  writing 


Cfcaaed  or  dlminiAhcd  lik  ibc  proponion  of  llic  vd^lit  uF  the  p^lirjiL  to  Ihol  nunitrer  of 
pounds-  This  ptopDrtioii  b  rcprcatntcd  by  a  fractiuii  whose  numerAlor  is  I'le  patknt'a 
vdftht  *ihl  wh«nr  dn^iKJinmaior  is  150,  If  □  child  at  birth  wdshs  fiU  poutjda,  the  appro- 
priate doae  for  it  would  ht  f^g,  or  ^;  if  rt  vrd^hs  U:i\  pounds,  ^,  of  1^^  A  diild  two 
Tvaniold,  vrcishing  Iwcnty  paunds,  wmiM  rcqui™  j^,  or  aboul.  If  ut  an  adiiU  di>5v;  oti 
mere  prcdsTty,  ^\n-  A  person  whose  weight  !«  two  butidrcd  pcr^iitds  should  havt  ftE.  or 
IH  ol u •vcntfc adoll  doK," 
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the  preacription,  ill  the  Jng^redienU  ahould  first  be  put  down,  then  the 
niimb<:r  of  doses  should  be  decided  upon,  and  the  iitdividual  amounts  ot 
each  substance  marked  seriatim.  It  is  a  very  good  custom  always  to 
place  5r^t  upon  the  list  the  strongest  of  the  drugs  employed. 

The  art  ot  combining  remedies  is  not  a  difhcult  one  ;  but  in  pracdce 
certain  principles  should  not  be  lost  sight  of.  Chid  of  these  are.  to  pre- 
scribe as  few  remedies  as  possible,  and  to  use  no  powerful  drug  without  a 
very  distinct  idea  of  what  it  is  intended  lo  do.  Whenever  it  is  desired  to 
give  a  powerful  remedy  in  increasing  doses  uocil  iEs  physiological  effect  is 
ptoduced,  it  should  always  t*  given  by  ilseli.  Thus,  it  may  be  necessary 
to  give  arsenic  so  as  to  impress  the  system,  at  the  same  time  that  iron  is 
indicated  ;  but  the  two  remedies  stiould  be  given  separaiely,  so  that  the 
dose  ol  eilher  can  be  increased  or  diminished  independently  of  the  other 
The  principles  of  combination,  formulated  below,  were  long  ago  enun- 
ciated by  Paris,  but  are  to-day  as  imperative  as  ever.  Medicines  are 
combined, — 

firsts  To  augment,  correct,  or  modify  the  action  of  a  mediciae. 
Thus,  purgatives  act  much  more  kindly  when  a  number  of  them  are 
united  together.  The  chiei  reason  of  this  probably  is,  thai  as  different 
remedies  aflect  di0erent  portions  of  the  gut,  the  whole  intestine  is  beat 
reached  by  a  union  of  the  diverse  substances.  It  may  take  an  intense 
irritation  of  the  mucous  membrane  to  purge  as  actively  as  does  a  mild 
irritation  of  both  the  mucous  membrane  and  the  muscular  coal- 
There  are  powerful  medicines  which  act  similarly  upon  some  parts  of 
the  organism,  but  dissimilarly  upon  other  parts.  By  combining  such 
remedies  powerful  effects  can  be  obtained  at  the  points  where  the  two 
lines  of  action  cross  each  other,  without  intlucncing  to  a  great  extent 
other  portions  of  the  system.  Thus,  chJoral  produces  sleep  by  its  action 
upon  the  brain,  and  dso  has  a  distinct  influence  upon  the  he^rt.  but  none 
upon  the  intestinal  tract.  Morphine  acts  upon  the  brain,  and  does  not 
influetice  the  hearts  but  hns  a  powcriul  effect  upon  the  intestinal  tract- 
By  combining  chloral  and  morphine  we  get  an  overwhelming  conjoined 
influence  upon  the  brain  in  producing  sleep  with  the  least  possible  dis- 
turbance of  the  heart  and  of  the  intestinal  tracL 

SecffndJy.  To  obtain  the  joint  action  of  two  or  more  diverse  remedies. 
Thus,  in  a  cough  mixture,  morphine  may  be  included  to  quiet  the  cough, 
while  ipecacuanha  and  squill  (in  accordance  with  the  first  principle)  are 
added  to  affect  the  mucous  membrane.  The  application  oi  this  principle 
requires  caution,  or  the  practitioner  will  be  led  into  that  chief  abomina- 
tion, polypharmacy.  It  is  woise  than  futile  to  attempt  to  prescribe  for 
every  symptom.  It  is  the  underlying  cause  of  the  disorder  or  the  under- 
stratum of  tK>dily  condition  which  must  be  sought  out  and  prescribed  for 
simply, 

T^irdfy.  To  obtain  a  special  combination  which  is  really  a  new 
remedy,  or  which  eKperience  has  shown  acts  almost  as  a  new  remedy. 
Thus,  when  to  potasi^ium  iodide  in  solution  corrosive  sublimate  is  added. 
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a  aev  chemical  compound  is  formed^  which  experience  has  shown  to 
be  of  great  value  in  syphilitic  diseases.  GriffiTh's  antihecric  mixturfc 
is  another  instance  of  the  use  of  chemical  changea,  the  protocarbonate 
of  iron  being  formed  out  of  the  sulphate  of  the  metal  and  the  carbonate 
of  pctassium.  In  the  famous  Dover's  pciwder  no  chemical  change  occure, 
but  the  ordinary  action  of  opium  upon  the  skin  is  so  enhanced  thai  the 
combination  may  be  looked  upon  almost  as  a  new  remedy. 

Fourthly.  To  afford  a  suitable  form.  Thus^  acacia  is  added  to  malce 
an  emulsion,  or  confection  of  rose  to  make  a  pill.  In  the  choice  of 
excipients,  care  should  be  excrcbcd  to  select  a  substance  free  from  medi- 
cal properties,  having  no  chemical  incompatibility  with  the  medicinal 
agent,  and  of  suitable  physical  character  Bread-crumbs  often  make  a 
good  basis  for  pills  ;  but  with  silver  nitrate  they  are  chemically  incom- 
patible, on  account  ol  the  chlorides  in  them.  When  ^vriting  a  prescrip- 
tion, the  utmost  care  should  be  taken  to  use  such  excipients  that  the 
combination  shall  not  only  be  attractive  to  the  eye.  but  also  as  little  repul- 
sive to  the  palate  as  may  be-  Whenever  possible,  the  pill  form  should  be 
employed  with  bitter  or  disagreeable  medicines.  The  pill  may  be  readily 
coated  with  siiver-(oil  \  tonic  pills  may  be  coated  with  iron  by  shaking  or 
rolling  them  in  ferri  pulvis  while  soft  and  sticky.  Sugar-coated  pills  and 
''compressed  pills"  are  liable  to  get  so  hard  and  insoluble  that  their  use 
requires  caution,  fu  regard  to  miAlurea,  Havoring  oils  should  be  ireely 
used,  and  the  power  of  glycerin  to  conceal  the  disagreeable  taste  of  many 
substances  should  be  remembered.  Whenever  practicable,  nau&eous 
medicines  should  be  given  in  Gipsules.  These  occur  in  two  forms.  Hard 
capsules  are  prepared  lo  be  filled  extemporaneously.  They  can  be  made 
large  enough  to  hold  ten  minims,  although  this  size  cannot  be  easily  swal- 
lowed by  every  person  without  a  little  training.  The  soft,  flexible  cap- 
sules are  tilled  by  the  manufacturing  chemists.  They  can  be  readily 
swallowed  by  most  persons  up  to  the  size  of  one  drachm.  Not  only  may 
solid  preparations  be  giver  in  capsules,  but  also  essentia]  oils,  volatile 
liquid?).  i]H(%l  oils,  and  fluid  extracts  ;  Indeed,  almost  any  liquid  the  dose 
of  which  is  not  too  large. 

incofnpatibiiities^ — In  combining  remedies,  the  subject  of  incompati- 
bilities must  never  be  lost  sight  of.  The  kimls  of  incumpatlbiliiies  are 
two  in  number, — physiological  and  chemical.      The  firai  of  these  it  would 

uire  large  space  to  discuss  fully,  and  any  one  familiar  with  the  text  of 
the  book,  if  possessed  of  the  slightest  reasoning  powers^  can  readily  make 
all  necessary  deductions. 

In  many  works  on  materia  medica  long  lists  of  chemical  incompati- 
bilities are  given  in  the  accounts  of  individual  drugs.  These  lists  have 
■leenied  lo  us  useless,  as  we  have  never  met  with  a  student  who  could  com- 
mit and  retain  them.  Moreover,  they  contain  so  much  matter  ol  no 
practical  use  that  the  valuable  portion  is  hidden  from  sighL  A  certain 
amount  of  chtrmii.'sl  knowledge  is  e^enda]  to  the  student,  and  is  not  to  be 
taught  in  a  book  like  the  present.     He  who  would  ignorantly  combine 
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sulpbiinc  acid  and  a  carlxmate  needs  to  restudy  his  chemical  texl-book. 
All  ihut  nc  ahall  do  here  Is  to  point  out  certain  principles  and  a  few  especial 
reactions.      The  following  rules  may  serve  for  a  guide  : 

Soluble  W/j  which  can  by  mutual  decomposition  form  an  insoluble 
compound  will  undcrg-o  auch  decomposition  when  they  meet  in  solution, 
and  will  precipitate,  unless  in  some  very  rare  instances,  in  which  a  double 
salt  is  formeti- 

Sol\tble  safls  which  are  not  capable  of  forming  an  insoluble  salt  never 
precipitAtCi  and  rarely  undergo  decomposition,  when  they  meet  in  solu- 
tion. 

Mineral  acids  decompose  salts  of  the  weaker  (carbonic,  acetic,  etc  ) 
acids,  and  form  ethers  with  alcohol  and  alcoholic  prcparationSn 

Aikaii^s  precipitate  the  alkaloids  and  the  soluble  non-alkaline  met^llc 
salts. 

Giucosides,  such  as  santonin  and  colocynthin,  should  not  be  prescribed 
with  free  acids  or  emulsio. 

Tannic  add  'ai\^  all  substances  containing  it  are  incompatible  with 
alkaloids  and  drug;^  containing  them,  with  albumin  and  gelatin,  and  with 
most  soluble  metallic  salts  used  in  medicine. 

i&dine  and  todidts  are  incompatible  with  the  alkaloids  and  the  sub- 
stances containing  them,  as  well  as  with  most  soluble  metallic  salts.  The 
potassium  iodide^  should  always  be  prescribed  alone,  or  only  in  com- 
bination with  corrosive  sublimate  (with  which  it  forms  a  double  salt),  or 
with  iodine  itself. 

Tinctures  and  other  alcoholic  preparations  containing  resin  precipitate 
the  latter  when  water  \%  added. 

Stiver  nitrate  should  always  be  prescribed  alone,  or  in  combination 
with  opium  or  extract  o(  hyoacyamus  only.  Most  vegetable  extracts  de- 
compose it,  and  with  creosote  it  is  said  to  make  an  explosive  compound. 

Corrosive  sublimate  i^  incompatible  with  almost  everything,  and  should 
be  given  in  simple  syrup  :  even  the  compound  syrtip  of  sarsaparilla  is  said 
to  deeompose  it. 

Syrup  of  squill ,  containing  acetic  add,  is  incompatible  wilh  ammonium 
carbonate,  but  not  with  the  chloride. 

I^ad  aceiale  ^nA  sn^acei^le  arc  incompatible  with  almost  everything, 
but  are  nevertheless  frequently  used  in  lotion  with  opium,  the  insoluble 
compoimd  formed  being  therapeutically  active. 

Veg-etabfe  infusions  are  generally  incompatible  with  metallic  salts. 

Classification. — This  book  has  been  arranged  in  accordance  with 
the  scheme  directly  hereafter  set  forth.  Some  of  the  families  as  here 
defined  are  not  thoroughly  natural,  but  most  of  the  groups  have  much  of 
unity  in  themselves  and  of  propriety  in   their  relations.      Thus,  antispas- 


*  Difnlfi  hits  r^^uhtd  froin  n  prescription  »nlaining  Etrychnin«  and  potassium  iodide 
atl  til*  ftlkfllpi4  be^ne  Uk^^rt  at  the  loai  dose. 
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^odics  are  little  better  Fhan  a  heap  of  incongruities,  but  deUrifacients  arc 
siiiguFarly  unil^  l*)gtiher  anil  oppusetl  to  somnifacients,  while  anti- 
penodics,  perhaps,  ought  to  be  merged  in  the  alteratives,  with  ^^^hSch 
through  arsenic  ihey  are  closely  relaLed. 

DiVl^JuN  I. — SvsrEMic  Remedies,  substances  which  act  on  the 
Vklid  or  fluid  tissues  of  the  body. 

DiVlSJON  U- — EXTHANEOL'S  REMEDIES,  subslances  which  are  em- 
ployed to  act  on  secretions,  excreiions,  or  other  liquid  or  solid  bodies 
which  are  noi  human  tissuesn 

SYSTEMIC  REMEDIES. 

Class  1. — Grnkrai.  Rt^mf-DIHs,  drug's  which  iifTeci  the  tissues  of  the 
body  generally  or  such  organized  systems  as  reach  all  portions  of  the 
body. 

Order  I. — A'enitus,  drugs  which  alTect  the  nervous  system. 

Order  II, — CartiianU.  drugs  which  afiect  the  circulation-  - 

Order  III. — NulrianUt  drugs  which  affect  the  nutritive  movements 
of  ihe  body, 

NERVINES. 
A.   Medicines  which  act  on  the  cerebrum. 
S.   Medicines  which  act  on  the  lower  or  neuro- muscular  apparatus. 

A. 

Family  !. — AniispasfncdUs.  feeble  cerel^ral  stimulants  which  are  era- 
ployed  for  the  relief  of  minor  spasms  and  other  nervous  symptoms,  the 
result  oJ  insufficient  nerve-power. 

Family  1L — Anastheiics^  drugs  which  are  used  for  the  production  of 
anaesthesia. 

Family  III. — Somni/aeiejiis.  drugs  which  when  in  siifTidenC  doses 
produce  deep  sleep  without  delirium. 

Family  l\',—De!irt/a£i^its,  drugs  which  when  in  auflicienC  doses 
produce  delirium,  followed  by  stupor 

Family  V, — Exrite -motors,  drugs  which  produce  violent  tetanic 
spasms. 

FaMtlV  VI, — Dtprt^sso-molorx,  drugs  which  cause  paralysis. 

CARDIANTS 
Fawilv   L  —  Cardial  SUmtt/anis.    drugs  which    increase  the  arterial 
lure. 
Familv  11.  —  Cardra£  Depressants,    drugs  which   lo^er   the   arterial 
pressure, 

raiTRIANTS 

Family  1, — Astringents,  drugs  which  call  into  exercise  the  vital  func- 
tion of  contractility. 
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Famjlv  11.  —  TouifX,  drugs  which  so  influenct  nutrition  as  to  increase] 
the  reconstruction  or  upbuilding  oi  the  tissue  or  tissues  concerned. 

FaMIlV  III. — Ai/fra/rvt^s,  drugs  which  so  ffiodify  nutritioD  as  to  o^ 
come  certain  chronic  pathological  processes. 

Family  IVh — Aittif>eriodics.  drugs  which  so  modify  nutrition  as  ti 
overcome  Ihe  effects  ol  malaria!  poisoning. 

Family  V. — AfiUpyrdirs,  drugs  which  so  modify  nutrition  as  to  over* 
come  febrile  movements. 

Ci-A*i-S  11. — Local  Remedies,  drugs  which  aRect  one  organ  orappi 
ratus  more  or  less  isolated  From  the  remainder  o\  the  body. 


FaMILV       1. — SiotnachicsJ^ 
II. — Eittciics. 

IV.—niurfftfrs. 
V.  — Diatphoretici. 
V I . — Expectora  fits. 


Family  VIII. — Oxytocus. 

' '  X.  — RsckarotUs. 

"  XI. — Dt^fisntcents. 

'  *  XII.  — RnioUiciUs. 

'*  yAW.—h'oUdiv^s. 


EXTRANEOUS    REMEDIES. 

Family      I.  —Antacids.  Family  IV,  — Ab£orl?eftls. 

W— Anthelmintics.  "        V.—Duin/rciants. 

m.—Digi^slanls. 


*  Tb«  deliTiilions  are  not  fpvrn  in  the^if  fpmilips,  ar;  th«y  ar«  oltl  and  well  Ifniccn 
thpir  nnme?-  ^bfiw  The  render  tn  what  organs  eflch  qf^ies.     ||  qtinuld  hp  staled,  hovever. 
Iliflt  the  \^iv,\\y  itomoc'hKs  contains  dru^s  which  artf  i]<ied  simplym*  HlimulanEi  toll 
gastro-lntesl  inaf  tract,  Including,  Therefore,  Sintplf  Bittirrs.  so  [filled,  and  Aromatus 
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FAMILY   I.— ANTISPASMODJCS. 

Under  the  name  of  Anttspti^mt>drcs  are  grouped  in  this  treatise  a 
number  of  medicines  generally  of  very  feeble  powers,  but  of  frequent  use. 
In  ocrtain  conditions  of  the  nervous  system — conditions  associated  with 
weakness  rather  than  with  simple  depression — the  nerve-centres  appear  to 
be  more  susceptible  than  is  normal  to  external  impressions,  as  well  as  to 
those  impulses  which  originate  in  [he  cerebral  centres  themselves  and  are 
connected  with  the  emotions.  As  a  result  of  this  slate,  various  symptoms 
arise,  of  trifling  import^  but  often  apparently  severe,  and  always  annoying. 
■Such  symptoms,  in  their  mildest  form,  consiiiiite  the  state  of  unrest  known 
■s  turvausness  ;  in  their  severer  type  they  may  rise  in  intenaily  up  to  the 
wildest  convulsion  of  hysUrut.  It  is  in  this  clnss  oi  nfTectlons  that  the  so- 
-called antispasmodics  are  us*»!"iil.  As  the  condition  which  they  relieve  is 
Iways  associated  with  wcakiiesSn  they  are  often  spoken  of  as  "nerve- 
stimulants/'  In  regard  to  most  of  ihcm  there  is  but  little  evidence  of 
their  increasing  power  or  functional  activity  when  administered  to  healthy 
individuals.  Some  of  them  act  slightly  upon  the  circulation  when  given 
in  very  large  doses,  and  a  few  when  administered  as  freely  as  possible  in- 
duce slight  cerebral  symptoms,  such  as  vettigo  ;  but,  except  camphor  and 
Hoffmann's  anodyne,  none  are  capable  of  producing  serious  poisoning, 
any  theory  of  the  method  in  which  the  hysterical  convulsion  originates 
its  immediate  causes  and  the  mechanism  of  its  production — would, 
with  our  present  knowledge,  he  at  hesi  but  an  ingenious  speculation,  the 
safest  plan  in  regard  to  the  action  of  drugs  belonging  to  the  class  now 
under  consideration  is  to  accept  the  teachings  of  clinical  experience  as  to 
(pets,  and  to  avoid  lheori?ing  as  to  the  way  in  which  the  results  are  brought 

abouL 

M03CHUS— MUSK,     U.  S. 

A  highly  odorous,  nnctuons  substance,  obtained  from  the  glands  situ- 
tted  just  in  front  of  the  preputial  orifice  of  the  Moschus  moschifcrus.  or 
musk-deer  of  Thibet,      The  genuine  musk-sac  is  to  be  distinguished  from 
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imitationa  of  It  by  the  hdirs  being  arranged  conceiitrJcally  around  3  minute 
onfice.     As  it  occurs  in  commerce,  musk  is  very  greatly  adulterated. 

Physiological  Acrrox. — Musk  appears  to  act  upon  ihe  neruoua  1 
system  simply  a5  a  mild  stimulant  and  antispasmodic.  Jorg  and  Sunddin 
have  espcrimcnied  with  il  upon  healthy  men  with  somewhat  contradictory 
results.  According  to  the  first -named  observer,  twenty  grains  of  it  induce 
exhilaration  without  lassitude,  but,  according  to  the  latter  authority,  may 
cause  giddiness,  drowsiness,  and  lassitude.  Dotli  observers  noted  a  slight 
increase  In  the  frequency  of  the  pulse.  B 

THERAPfiUTirs. — Mtjsk  is  at  present  very  little  used,  but  it  is  strongly  ™ 
recommended  by  some  of  the  older  writers  in  various  spasmodic  Eiflcc- 
tions,  especially  in  hysterica!  convtthwns-      In  hictottgk  il  has  been  con- 
sidered a  specific.      In  our  experience,  in  the  crisis  of  low  feuers  when  the 
symptoms  of  nervous  exhaustion  are  ejEtreme  aud  threaten  death,  musk^f 
is  a  very  valuable  remedy.     Thus,  In  advanced  iyph&id  f^ver  ^  condition 
sometimes  develops  in  which  the  pulse  is  exceedingly  feebEe,  and  the  tem- 
perature has  a  teiMency  to  rise  to  a  great  height,  but  yield?*  almtel  iinme-  fl 
diately  to  the  use  of  cold,  only,  however,  to  remount  as  soon  as  the  cold  ™ 
is  withdrawn.     We  have  seen  musk  at  such  lime  control  the  temperature, 
steady  the  pulse,  and  apparently  save  life.      Iti  other  cases  of  advanced 
fevers  the  powers  o(  the  system  entirely  give  out,  and  the;  patient  passca^ 
into  a  condition  of  collapse,  with  subnormal  temperature,  and  mayhap 
com  a- vigil  :  this  state  we  have  also  seen  relieved  by  musk.      Originally 
recommended    by  Trousseau   in    the   ataxic  pnetanonia   of   drunkards. 
musk  may  be  a  useful  remedy  in  any  forms  of  adyttamic  pneumonia  when 
there  is  wild  or  muttering  delirium.      From  ten  in  fifteen  grains  of  musLt 
(the  best  attainable)  must  be  given  at  a  dose,  preferably  by  rectal  injection, 
suspended  in   mucilage.      The  effect  of  the  single  dose  lasts  about 
hours.      The  dose  of  the  Tincture  of  Musk   (TiNcniRA   MoscHl — li' 
per  cent.,  U.  S.)  is  from  one  to  two  Huidrachms  {4-a  C.c. ). 


VALERIANA-^VALERIAN.     U,  3. 

The  root  of  the  Valeriana  officinalis,  an  herbaceous  perennial  of 
Europe,  It  consists  of  a  short,  yellowish- white  rhizome,  with  numerous 
fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  Valerian  depcrds  for 
its  activity  upon  a  volatile  oil  and  ihe  valerianic  acid  which  it  contains. 

Physioloc.ica]-  Profi^ktiks. — The  physiological  action  of  valerian 
is  very  feeble.  The  extraordinary  excitement  which  it  produces  in  cats  ia 
probably  due  to  a  suggestive  odor  rather  than  to  any  direct  influence. 
Large  doses  of  valerianic  acid  cause  in  rabbits  some  acceleration  of  the 
pulse  and  respiration,  followed  by  lesaened  frequency  of  these  functions 
and  general  lassitude.  Enormous  doses  may  produce  a  fatal  gastric  en- 
leritis.  According  to  Butte,'  the  extract  of  valerian  has  a  pronounced 
effect  in  checking  the  destruction  of  glucose  in  the  blood. 

Upon  man,  very  large  doses  (^ii  to  jiv)  are  said  to  produce  a  feeling 
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of  warmtli  in  ihc  stomach  and  quickening  ol  the  piils^H  Followed  by  n;kuaei, 
vomiting,  and  cohcky  pains. 

Therapeutics, — Valerian  is  useful  in  the  state  ol  unrest  familiarly 
known  as  n/rrfcusn/^ss.  is  much  used  in  the  minor  disturbances  of  hysteria. 
and  haa  been  employed,  though  with  little  advaiitagej  in  mariin  n  potu 
and  adynafTtu  delirium  as  an  adjuvant  to  more  powerful  drugs.  The 
dose  of  the  fluid  extract  (Extkactlfm  Valehias*:  Fiujijum,  U-  S.)  is 
one  riuiJrachm  {\  C.c. }  ;  ol  the  ammonldted  tincture  (Ti\<  ruRA  Vai^e- 
HJAV.Ti  A MMONi ATA— twenty  per  cent ,  U,  S. ),  one  to  three  fluidrachms  ; 
of  the  simple  tincture  fTi\Ci'URA  ValerjaNjE — twenty  percent,  U,  S. ). 
one  tu  three  Huidiachma  (4-^10  C.c.  ), 

AmmoNII  ValerianAs.  U.  S, — Ammonium  vaierianale  is  a  white 
salt  occurring  in  quadrangular  plates,  which  effloresce  in  a  dry  and  deli- 
quesce in  a  moist  atmosphere,  have  the  odor  of  valerianic  acid  and  a  sharp, 
Sireelish  taste,  and  are  very  soluble  in  water  and  in  alcohol.  According 
to  W.  E.  ParkCn^  it  produces  in  the  frog  convulsions  followed  by  general 
paraly^s,  both  the  convulsions  and  the  palsy  being  of  spinal  origin,  and 
also  is  capable  by  locul  conmct  of  killing  any  of  the  higher  nerve- tissues. 
These  effects  arc  probably  doc  to  the  ammonia,  and  throw  no  light  upon 
the  therapeutic  action  of  the  drug,  w^hich  is  Qbout  equivalent  to  valerian, 
but  sometimes  has  especial  usefulness  in  ntruoit^  headache.  Dose,  ten 
grains  (0-65  Gm.  J.  generally  administered  in  the  form  of  an  ciixir. 

A9AFCETIDA-ASAFET1DA.     U.  S. 

An  exudntion  obtained  by  incising  ihe  living  nx>t  of  the  Ferula  Nar- 
thex,  an  urabelUferotis  plant  of  Afghanistan.  It  occurs  mostly  in  irregvilar 
opaque  masses  of  a  dull  yellowish  or  pinkish  brown,  while  when  freshly 
broken,  of  ;i  bitter  acrid  taste  and  a  strong  garlicky  odor.  Even  this 
iump  asa/ctidu  is  largely  composed  of  tears  agglutinated  together  ;  some- 
times these  tears  are  distinct  and  separate,  when  they  constitute  the 
variety  known  as  asa/trfSda  in  tears.  Asafetida  is  composed  chiefly  of 
gum  and  resin,  but  its  properties  are  in  great  part  due  to  the  volatile  oil, 
of  which  it  contains  from  3.5  to  4,5  per  cent. 

Physiological  Action. — When  taken  into  the  stomach,  asafetida 
acts  as  a  local  stimulant  and  crtrminrttlve,  and  nn  this  account  is  in  some 
parts  of  the  East  used  as  a  condiment.  The  oil  is  without  doubt  absorbed- 
The  evidence  as  to  its  action  upon  healthy  men  is  both  scanty  and  con- 
Iradictoiy.  Thus,  white  M  Pidoux  took  half  an  ounce  in  a  single  dose 
without  perceptible  cfTccta  other  than  To  render  his  secretions  horribly 
ofiensive  for  two  days,  ]6t^  and  his  disciples  found  that  in  twenty-grain 
d<>*es  it  pioduc«3  gastric  uneasiness  and  pain  with  alvine  difjeLliirms,  in- 
creased the  pulse- frequency  and  animal  warmth,  quickened  the  respira* 
tion,  and  caused  headache,  giddiness,  and  erotic  excitement. 

Thrhapeutics. — Asafetida  is  the  most  efficient  of  the  minor  antispas- 
modtcs,  and  may  often  advantageously  be  subsdtuledfor  valeri^i  iu/unc- 
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licnal  spasm.  In  Aj'fUrra,  and  in  nervousness.  It  diflers  from  valerian  in 
having  a  much  more  dtcidt'd  jaion  upon  tlie  mucous  mfniTirancs,  II  is 
an  excellent  carmirtah'iir,  and  in  the  form  of  injection  is  conslandy  used 
for  Ihe  relief  o\  tympanites.  It  is  valuable  in  the  dyspepsia,  with  flatulent 
colic  and  costiueness,  of  the  aged  or  hysterical.  Ah  a  sfimnIaMng  rx- 
pcdQrani  and  artttipizsmadfc,  it  is  useful  In  tckooping-coug^fi  and  in  tikrouic 
bronchiai  catarrh,  especially  in  old  people  with  an  asthmatic  tendency. 
In  in/a?Uiff  r&jn'ulsions  and  in  se^'crr  mfanlilc  cotit,  asa(etida  enemata 
(fjii  lo  fSas  of  the  milk)  arc  exceedijigly  useful  and  harmless. 

Dose.— Dose  of  the  Pills  of  Asaietida  (Pilule  Asat^^tid^e,  U,  S-, 
three  grains  each),  cwo  to  four;  of  the  mixture  or  milk  of  asafeiida 
(Emulsum  AsAFtETiDjt — four  pcr  ccnt. ,  U.  S. ),  half  to  one  fiuidounce 
(15-^^0  Cc,  ),  or  tor  injections,  one  to  eight  fluidounces  (30-^40  C.c. )  : 
of  the  tincture  (Tinctura  Asafcetid-e — tfteniy  per  cent.,  U.  S.),  hali 
to  one  fluidrachm  (2-4  Cc, ). 

CAMPHORA-^CAMPHOR.     U.  S, 

Camphor  b  obtained  m  China,  Japan,  Cochin  China,  the  Sunda 
Islands,  etc,  by  boiling  the  cnmminuied  wood  of  the  root,  stem,  and 
branches  of  the  Laurus  Camphora,  and  skimming  off  the  camphor  as  it 
rises  to  the  surface  of  the  water  when  cooled.  This  camphor  is  then 
partially  purified  by  sublimation,  and  comes  into  commerce  as  crude  cam- 
phor, which  is  In  grains  of  a  whilish  or  pinkish  color,  and  is  finally  puri^ 
fied  by  sublimation  with  lime,* 

Refined  camphor  (or,  as  it  is  commonly  called,  camphor)  occurs  in 
disks  or  hemispherical  bo^vl-like  translucent  masses,  of  a  fibrous  or  granu- 
lar fracture.  Its  lasle  is  hot  and  peculiar  ;  its  odor  very  strong  and  char- 
acteristic ;  it  is  volatile,  inflammable,  tough,  but  readily  pulverized  on  the 
addition  of  a  few  drops  of  alcohol  :  melts  at  347*  F.  ;  is  soluble  in  one 
thousand  parts  of  aM  water, t  in  one  pari  of  strong  alcohol,  and  still 
more  soluble  in  chloroform  :  thrown  upon  water,  a  granule  of  camphor 
floats,  and  exhibits  a  rotatory  movement. 

Phvsiolo(;]cal  Action. — Locally  applied,  camphor  is  a  decided 
irritant,  although  when  it  is  taken  into  the  modlh  a  sense  of  coolness  after 
a  lime  is  experienced,  due  no  doubt  to  the  volatility  of  the  drug  ;  a  pre- 
cisely analf^DUs  phenomenon  occurs  with  some  other  volatile  irritants, 
sucIj  as  oil  of  peppermint,  t 

Great  dil^erences  of  opinion  have  prevailed  in  regard  to  the  action  of 
camphor  upon  man,  and  it  is  scarcely  doubtful  that  it  acts  difTerently  upon 

*  BarnEO  c^amplior.  yielded  by  the  Dryahalonops  C^mpliDra,  is  very  htf^hly  valiieij 
in  Che  Eflbt,  b;tl  dfw^  not  rvac^h  tUi«  r!nL]rilr>'.  Slr>cUinan  has  fnunit  that  bmh  it  and  Ihe 
T^gmt  camphor  of  Chtnn  itft  on  tlie  organism  llkt  camphor.  See  also  Paolo  PellicDni. 
Anh.f  Erpfr  i'aihat  nnd  t'harm.,  xvii.  376. 

t  By  njlilHDK  the  imitiphoi  up  wiJh  mnRneaifl  in  wati^r.  Ihe  hi(l«r  ran  be  made  to  take 
up  much  nii»F  than  one  port  in  one  Utoimntid. 

t  Fot  Ills  phviioloffital  siclioii  ol  csmphnrcymoT,  see  Anh,/.  Exp^rr.  Pafh.  irtrt 
Tftemp..  i*73h  i- 
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[diSerenC  persons,  or  ^t  least  thai  doses  which  in  some  cause  only  eKhilara- 
dofl  jiroduce  general  depressinn  hi  iitfii^rs.      When  a  moderate  dose  (five 

'to  ten  grains)  of  camphor  ia  taken,  a  feeling  o(  exhilaration  b  usually  in- 
duced, a  sense  of  comfort  and  quietness,  especially  marked  in  those  pre- 
viously suffering  from  "nervousness-"  the  pulse  miiy  be  somewhat  accel- 
erated, although  it  is  undoubtedly  not  markedly  affected  in  the  majority 
of  cases,  and  Trousseau  siw  it  fnii  after  the  ingestion  of  ten  grains  of  the 
drug.      After  larger  doses  l^lAenty  to  thirty  grainaj  the  puUe  is  usually 

[lowered  in  frequency,  and  giddiness,  with  a  feeling  of  lassitude,  la  pro- 
duced, preceded,  it  may  be,  by  a  short  period  of  exhilarative  excitement. 
Afler  poisonous  doses  (thirty  to  sixty  grains)  the  symptoms,  which  are 
tolerably  unifornit  are  as  follnws  ;  faintness,  headache,  vertigo,  confusion 
of  idcaa,  burning-  pain  in  the  stomach,  delirium^  spasms  deepening  into 
violent  convulsions,  insensibility,  general  paralysis  ;  pulse  at  first  full  and 
quirk,  bin  la(er  small  and  snmctimes  slow  ;  skin  cool,  pale  or  livid,  gen- 
erally bedewed  with  sweat.  Sudden  unconsciouiiness,  with  or  without 
convulsions,  has  been  in  some  instances  the  first  manifestation  of  the 
action  of  the  poison,  and,  of  course,  in  any  individual  case  many  of  the 
symptoms  detailed  above  may  be  wanting.* 

The  only  fatal  poisonings  that  we  know  of  are  :  adult,  quantity  on- 
known:'  sickly  infant,  ten  grains-^  child  tu-o  years  old,  unknown 
ajnount  i^   fatal  abortion  produced  by  three  d rach ms^ 

AUhough  it  has  been  frequently  stated  that  camphor  produces  ^xual 
excitement,  we  have  never  been  able  lo  perceive  that  the  moflerate  dose 
exerts  any  influence  whatever  upon  the  genital  organs-  In  very  large 
doses  it  13  believeci  by  many  to  lessen  erotism,  but  even  this  action  ia  very 
uncertain. 

Camphor  acts  upon  articulates  as  a  violent  poison  ;  in  birds,  according 
to  Mcnghini,  it  causes  stupor  or  delirium  with  epileptiform  seizures  ;  in 
mammals  it  produces  symptoms  similar  to  those  seen  in  man,  such  as 
vomiting,  violent  convulsions,  coma,  and  death,  apparently  from  asphv?tia_ 
The  convulsions  must  bv  o\  cerebral  origin,  as,  according  to  C.  Wdde- 
mann*  and  HoffmanQ  (quoted  by  Wcidemann),  Ihcy  do  not  occur  after 
section  of  the  cord  in  portions  of  the  body  below  the  point  of  division. 
The  cerebral  symptoms  in  camphor-poisoning  indicate  that  the  drug 

[  bas  a  depressing  inHutnco  upon  the  cerebral  cortex  and  that  the  epileptic 
convulsions  produced  by  it  are  probably  cortical  in  t^eir  origin,  a  conclu- 
sion which  is  strongly  confirmed  by  the  research  of  R,  Stockman,'  who 
found  that  after  removal  of  the  cerebral  cortex  in  the  rabbit  camphor  did 
not  produce  convulsions.  As  was  first  shoAn  by  Wetdemann,  and  later 
by  Stockman,  toxic  doses  of  camphor  in  the  frog  produce  paralysis  of  the 
motor  nerves,  the  muscles  retaining  their  functional  power.     That  tins  lou 


■Casp»H  EiimbHrgk  ^ffd,  JoNf-nal.  May,  1R73;  Tk^  CHhu,  MareTi,  1^73;  l^i<mrr 
MfHiitii^Af  fVfSie^  1874,  158;  Berftit.  k'/irr.  tVofM^n  ,  Sfpl-  "^73-74;  TntHJ.  i^orid, 
Oit.  ,%Wr,  i»74,  77  ;  LitHftTn  t^ne^r.  i!^?*.  W.  71  ;  Bril.  Med.  Jt^urn-.  Feb,  1875,  1^,  1. 
607.  !>ept-  189^^  ^.  P^Ursbnrs  J/<vi.   \tWht-tis .,  1397,  aw. 
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of  rerve-|K>wtr  is  not  iht  sole  cause  of  the  nioior  disturbance  in.  however, 
shown  by  the  fact  that  spinal  reflexes  persist  in  tlie  poisoned  Irog  long 
after  volunt^y  niovements  have  ceased,  and  that  great  lessening  of  the 
reflex  acdvity  iihv;i>'^  occurs  before  the  niocor  nerves  show  any  falling  ofl 
in  ihtii  CAcilability.  All  investigators  arc  m  accord  in  believing  that 
finally  in  camphor- poisoning  there  is  centric  paralysis  of  the  spinal  cord, 
but  both  Rinz'  and  Grisar^  believe  thjt  a  stsge  of  spinal  stimulation  pre- 
cedes the  dqjressioii.  The  later  cjperitnents  of  Stockman,  however, 
throw  t;rcat  doubt  upon  this. 

Iti  the  esperimentft  of  C*?sare  Rossi,"  made  with  a  Mcsso'sergograpb, 
caninhor  sometimes  seemed  ^eatly  to  increase  the  energy  and  endurarice 
of  the  human  muscles,  but  in  other  cases  failed  lo  have  any  influence  ;  it 
may  be  that  it  is  a  general  musde-atimuJant, 

The  action  oJ  camphor  upon  the  circulation  is  decided,  although  our 
knowledge  of  it  is  incomplete.  The  moderate  dose  acts  directly  as  a  stim- 
ulant lo  the  heart-muscle,  since  Heubner'  has  found  that  camphor  is 
able  to  esciie  ihe  heari  when  arresitd  by  muscann,  and  Heubner,  Har- 
nack.  Witlkowski, '"  Weideniann,  Umpfenbach,'^  Maki,  and  Slockmiin  ail 
agree  in  assertin^r  that  though  the  drug  decreases  the  rnte  it  markedly 
increases  the  energy  of  the  contractions  of  the  isolated  frog*s  heart.  The 
contrary  res  alts  of  Alexander  Lewin"  were  duclo  the  use  of  overw  helming 
doses,  camphor  tiret  stimulating  and  then  depressing  the  heart-muscle. 

The  action  of  the  drug  upon  the  circulation  in  the  mammal  is  compli- 
caic-d,  ;ind  mir  knowledge  concerning  it  not  yet  perf^^ct-  It  appears  to 
be  proved  that  the  toxic  dose  lessens  the  arterial  pressure  both  before  and 
after  section  o[  the  spinal  cord,  probably  by  a  paralytic  action  upon  the 
heart  and  also  upon  the  arterial  system.  As  is  shown  by  Weidemann, 
during  the  convulsive  stage  of  ca rnphor- poison  ing^  there  is  a  marked  rise 
of  the  arterial  pressure,  which,  however,  may  be  prevented  in  great 
measure  by  curarization  and  artificial  respiration,  and  is  therefore  evi- 
dendy  chiefly  due  lo  the  convulsions  and  disturbances  of  breathing.  In 
the  curariaed  animals,  however,  curious  sudden  periodic  elevations  of  the 
arterial  pressure  occur,  the  cause  of  which  remains  unknown.  According 
to  Weidemann,  they  are  prevented  by  section  either  of  the  cord  or  of  the 
vagi  ;  and  Stockman  found  that,  at  least  with  Borneo  camphor,  they  were 
very  inconstant-  The  conclusion  of  Stockman,  that  the  failure  of  cam- 
phor to  elevate  the  arterial  pressure  is  due  to  its  depressing  the  vaso- 
motor centre  in  the  medulla  and  thereby  producing  a  vascular  dilatation 
which  mi^sks  the  increased  action  of  the  heart,  is  probably  correct,  ll  is 
confirmed  by  the  fact  that  both  Maki  and  l.euin  have  found  thai  camphor 
in  dcq^ly  chloralizcd  animals,  when  the  vaso-motor  centres  are  paralyzed, 
elevates  the  blood -pressure.  Our  present  knowledge  indicates  that  cam- 
phor in  small  dose  directly  stimulates  the  hean  and  widens  the  blood- 
paths  by  a  centric  depression,  and  that  in  toxic  dose  it  depresses  both  the 
heart  and  the  arterial  s\'stem. 

According  to  Stockman  and  Binz,"  camphor  increases  the  rate  of  res- 
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piration  greatly  ;  and  Lewin  found  that  the  amount  of  respired  air  moved 
was  greatly  incria^ied  in  the  rabbit  by  it  ;  so  that  camphor  is  probably  a 
L-«^ptntl  respiratory  stimulant. 

Camphor  is  undoubtedly  very  much  changed  in  the  organism;  the 
most  importari  of  its  derivatives  is  fampho-^fymro'tic  acid,^  discovered  in 
iht  urine  by  Schmiedcberg  and  Meyer,"  Glycosjria  has  been  noted  by 
Stockman  in  camphor-poi&oning. 

Therapeutics, — Camphor  b  very  trequently  used  internally  as  an  an* 
l]S.pasmodic,  to  quiet  restlessness  antl  '*  nervousness."  It  vs  also  employed 
in  certain  painful  afiectiona  seen  in  those  persons  who  are  especially  liable 
to  the  condition  of  the  nervous  system  just  mentioned  :  thus,  it  is  often 
useful  in  nrnrfrris  kfadarhfs  and  dysmenorr/ura.  Indeed^  in  the  latter 
disease,  either  alone  or  combined  with  opium  in  bad  cases,  Jt  is  a  most 
valuable  dru^,  but  must  be  given  freely.  In  diarrhea  not  dependent 
upon  inflamm-Jlion,  in  rifin'Otis  diarrhira,  rn  chofcrine^  and  even  to  some 
extent  Jn  cholera,  camphor  is  an  efficient  remedy^  allaying  intestinal 
pain  and  spasm,  and  also  checking  intestine  secretion.  It  enters  into  a 
large  proportion  of  the  popular  cholera- mixtures.  In  sudden  cardiac 
/aiinre  and  in  adyuamk  (ond/frniis  it  is  much  used  in  Germany,  but 
in  this  country  13  rarely  employed  cither  as  a  cardiac  or  general 
fitimulant.  According  to  Schilling,  thirty  grains  a  day  may  be  given 
hypodermically  t  in  the  profound  adynamia  of  acute  endotarJitis .  typhoid 
fcvcr^  pneumonia,  etc.,  >vith  the  happiest  result.  The  use  ot  large  doses 
ol  camphor  in  abnormal  se^xuaJ  exciiement,  and  in  chordee^  has  about 
passed  out  of  vogue,  which  also  is  true  of  its  employment  in  severe  con- 
vulsive disorders  such  as  tt hooping- cough,  epilepsy,  awA  ptterperal  convttl- 
tion4.  In  hyslerical coni'tiisions^  as  in  other  phenomena  of  similar  origin, 
camphor  is  a  useful  antispasmodic, 

Extern^ly,  camphor  is  much  used  in  liniment?i  a:^  a  stimulant  appli- 
cation for  brtiises.  sprains,  etc. 

AnMINr^STRATION. — Large  doses  (ten  to  fifteen  grains)  of  camphor 
aU¥  best  administered  in  emulsionn  because  when  given  in  this  way,  being 
very  finely  subdivided,  they  create  as  little  irritation  as  possible,  and  are 
rapidly  absorbed  ;  smaller  doses  may  be  given  in  pilL  As  an  antispas- 
modic, the  Camphor  Water  (Aqua  Camphoh  j^. — erght-lemhs  of  one  per 
ccnL.  U,  SO  b  usually  preferred  ;  its  dose  is  half  a  fluidouncc  to  two  flnid- 
cninces  ( 15-60  C-C. ),  but,  when  a  decided  effect  is  desired,  the  Spirit  of 
Camphor  (SpiritlisCamphcjw* — ten  per  cent.,  U.  S. )  i?;  more  effective  : 
it^  dcse  is  fifteen  to  thirty  minims  (t-2  C.c. ).  For  external  use  are  offi- 
cial the  LiNiMEN'TUM  Camphor.e  (camphor  one  part,  cottonseed  oil 
four  parts,  U,  S,)  and  the  Lintmentum  Saponis,  or  Soap  Liniment, 
I',  S.. — a  mild  liniment,  very  popular  either  by  itself  or  as  the  basis  of 
more  stimulating  preparations. 

*Pora  piijsiDlDKic^I  ftlu^y  <jf  cmmphcrol,  a  dcrivaLivedf  cBniphL>glyciiiDflKadd,  *tv 
Arthh'f.  Stprr  rath  ,  iviL  .173- 

1  Tlir  prqnrKllQn  used  is  a  lcq  per  cent,  Bulution  id  oUve  cll. 
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The  Oii  of  Camphor  occurs  in  our  market  as  a  rediJish  or  yellowish- 
brown  liquid,  having  a  strong  odor  of  camphor,  ^nd  a  hot,  camphora- 
ceous  taste.  It  contains  cmiiphor  in  solution,  and  is  probably  equivalent 
to  \l  in  physioiogical  action,  except  ihal  il  is  lociilly  more  sLimuladng,  and 
preferable  in  inteslijial  dborders.      Dose,  five  to  ten  drops  (0,3-0'  6C.c.)' 

Camphoric  Aaii, — This  is  produced  by  boiling  camphor  with  con- 
centrated nitric  acid.  It  0L:t:ur5  in  small  white,  acicular  or  scaly  crystals, 
free  from  odor,  of  a  feebly  acid  taste,  sparingly  soluble  in  cold,  freely  in 
hot,  water,  also  in  alcohol,  ether,  and  fatty  oils.  It  was  originally  pro- 
|Kised  by  Ftirbringer  '  as  an  antiseptic  of  practical  valnif  for  the  disinfec- 
tion of  the  intestinal  cannl  and  in  the  treatment  of  tuberculosis  and  am- 
motiiacal  iystitis :  as  first  noticed  by  Wittkowskt  it  is  a  very  valuable  anti- 
hidrotic  in  the  night-ywcais  ol  phihisfs  ;  how  it  acts  in  these  ca^es  has 
not  been  determined.  Max  Rcichcrt,  Niescl,  and  other  physicians  have 
found  it  very  serviceable  ati  a  local  application  in  the  treatment  of  tuber- 
cular and  other  talarrhs  iif  the  upper  and  lower  air-passages. 

According  to  Bohland,'  camphoric  acid  is  rapidly  eliminated,  the 
whole  of  a  single  dose  escaping  from  the  kidneys  in  the  course  of  five 
hours  unaltered.  In  fystitzs^  fifteen  grain?  ( 1  Gm. )  may  f>e  given  three 
or  four  times  a  day  i  for  ni^ht-sw^ati.  fifteen  to  thirty  i^rains  may  be  given 
at  bedtime,  or,  when  the  sweat  occurs  fate  in  the  night,  the  dose  may  be 
divided,  the  patient  being  wakened  to  take  the  last  dose  after  midniji^ht 
Gastric  irritation  and  even  vomiting  have  been  noted  after  thirty  grains, 
and  Niesel  savs'  severe  renal  irritation  in  a  patient  who  had  taken  in  four 
weeks  fifty  grammes. 

Camphora  Monobromata.  U.  S. — MonGhromatcd  Camphor  or  Bro- 
mated  Camphor.  — With  iodine  and  bromine  camphor  unites  to  form  com- 
pounds. According  to  Laurent,  bromeatnpkor  occurs  in  red  orthorhombic 
crystafs.  These  when  esjxteed  to  the  air  undergo  rapid  spontaneous 
decomposition^  but  by  hcn^tinp  in  a  closed  vessel  are  resolved  into  hj-dro- 
bromic  acid,  and  a  compound  in  which  one  atom  of  hydrogen  in  the  cam- 
phor has  been  replaced  by  bromine.  This  bromatetl  camphor  is  a  crystal- 
fine  solid,  or  occurs  in  large  acicular  cryslafs  several  inches  lone;. 

Our  present  knowledge  of  the  physiological  propeniesof  hromated 
camphor  rests  upon  the  work  of  Bourneville,' of  Lawson.' of  Pathault,' 
ol  Richard  Peters,*  and  of  Pellicani.*  fn  frofifs  there  b  progressive  loss 
of  reflex  excitability  and  of  voluntary  movement  [  Peters),  which^  accord- 
ing to  PeUicani,  is  due  to  paralysis  of  the  morornerves.  Death  is  caused 
by  arrest  of  respiration  fPeters).  In  mammals  it  produces  violent  convid- 
siona,  muscular  wcaftness  passing  almost  into  paralysis,  reduction  of  lem- 
perauire  (alter  small  doses  preceded  by  a  rise-^-Petera)»  g"reat  decrease  in 
the  lale  of  the  respiration  and  of  the  pulse,  with  occasional  periods  of  hur- 
ried respiration  (Peters),  profotind  sleep  or  stupor,  and  finally  deatL 
Bourneville  states  that  the  blood-vessels  of  the  eyes  and  ears  are  dimin- 
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ished  in  calibre.  Upon  man  the  drug  probably  acts  as  upon  other  wanti- 
btooded  ammils  ;  in  a  case  reported  by  M-  Rosenthal*  forty-live  grains 
oi  it  caused  trembling's,  marked  slowing  of  the  pulse,  and  coma  oi  sijc 
hours'  d  u  ration - 

Bromaied  Gimphor  wa&  liret  introduced  by  Denefte '  as  a  nervous  seU- 
alive,  and  as  an  antispasmodic,  especially  in  tit'Uriuni  irtnii*rts,  but  is  of 
litlSe  vaJue  ;  it  is  still  used  In  hysferia,  iind  hss  an  especial  rtputation  in 
Sfxnai ^xciitmrnt  and  sprrrmitcrrlnEa.  ll  is  taken  with  difficulty,  and  is 
apt  to  irritate  the  stomach.  It  is  tcxj  irritant  for  hypodermic  use.  Dose, 
five  to  ten  grains  (^0,3-0.6  Gm. ;,  in  capsule  or  coated  pill,  and  repeated 
as  neces^iiry. 

&PISETU3    iCTHERlS    CO MPO SITUS— COMPOUND    SPIRIT  OF 

ETHER,     t;,3. 

Hhiffrnnnris  Anoifync  consist3  of  325  parts  (by  volume)  of  elher,  650 
parts  of  alcohol,  and  a;  parts  of  ethereal  oiL  It  is  a  colorless,  inflam- 
mable liquid,  of  an  aromatic,  ethereal  odor,  and  a  burning,  slightly 
sweetish  taste.  Its  specific  gravity  is  0.S15.  SpiRirua  -CxHiLRfS,  C,S., 
which  contains  no  ethereal  oil,  b  otten  improperly  sold  under  the  name  of 
Hoffmann's  anodyne,  ll  can  be  distinguished  at  once  by  the  fact  that 
forty  drops  of  the  genuine  preparation  will  render  a  pint  ol  water  dbrincUy^ 
milky,  whilst  the  simple  spirits  of  ether  has  no  such  effect.  Ethereal  Oil 
(Oi^El'M  ^TKKttt:ii«.  LI.  S.  )  is  a  transparent,  nearly  colorless,  volatile 
liquid,  of  a  peculiar  arcimatic  odor  and  a  sharp,  bitter  tasLe.  It^  spectlic 
gravity  b  0.91-  It  is  hfaiy  oil  of  wine,  prepared  by  the  action  of  an 
excess  of  sulphuric  acid  on  alcohol,  and  diluted  with  an  equal  part  of 
strong  ether. 

Physiological  anb  Therapeutic  Action, — H,  A.  Hare  found 
tiwt  the  hfavy  oil  of  i^in^  caused  a  rise,  followed,  if  Che  dose  were  lar^ 
enough,  by  a  very  marked  fall  hath  oF  the  pulse-rate  and  of  the  arterial 
pressure.  As  the  primary  rise  in  the  arterial  pressure  did  not  occur  after 
section  ol  the  spinal  cord,  it  must  be,  at  least  in  large  part,  due  to  stimula- 
don  of  the  vaso-motor  centre.  The  fall  of  pressure  is  probably  in  part  the 
outcome  of  a  direct  depreissant  action  of  the  drug  u|:>nn  ihe  heart,  since 
that  viscus  finally  suffers  diastolic  arrest  :  but,  as  in  the  earlier  period  of 
lowered  pressure  the  individual  heart-beats  were  exlremelv  full  3nd  strong, 
it  is  probable  that  vaso-motcr  paralysis  precedes  cardiac  depression  and 
causes  ihc  lowered  pressure  by  widening  out  the  blood-paths.  This  vaso- 
motor palsy  Hare  believes  to  be  chiefly  of  peripheral  or^rin.  In  his 
studies  upon  frogs.  Hare  failed  lo  detect  any  indication  of  an  action  of  the 
oil  upon  the  spinal  cord,  nerves,  or  muscles.  He  found  the  toxic  properties 
of  the  heavy  oil  of  wine  to  be  verv  feeble  ;  thirty  cubic  centimetres  given 
by  the  mouth  10  a  sm^ll  dog  (weight  twelve  pounds  J  lailed  to  produce 
marked  symptoms.  It  is  therefore  evident  that  the  small  quantity  of  the 
heavy  oil  of  wine  contained  in  Hoffmann's  anodyne  can  exert  no  very  pro- 
nounced influence  upon  the  human  system,  and  that  the  effect  of  Hoff- 
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inanr's  anodyne  is  chiel^y  that  of  clhcr  and  alcohol  combined.  Gini- 
cal  experience  indicates,  however,  that  HoRmann's  anodyne  is  more 
calmative  than  the  simple  cDmbinatiofi  of  ether  and  alcohoL  It  is  a  very 
etitident  c^irminauve,  and  is  also  a  useful  aniispaftiiiodic  in  all  tht^  disorders 
lor  which  such  remedies  are  employed,  especially  when  there  is  a  ten- 
dency to  lailure  of  the  circulation  ;  in  i/afvu/ar  ettrdtae  disease  it  is  <:^en 
very  effective  in  relieving  mild  heart-pains.  The  dose  Is  one  to  two 
fluidrachms  C4-8  Cc. ),  repeated  in  haU  an  hour  or  an  hour,  if  requiml, 
and  given  in  cold  water. 

HUUUI.US— HOPS.     U.  S 

The  Strobiles  of  Humulus  Lupulus,  or  the  hop-vine,  cultivated  in  North- 
ern ^ml  Middle  Rurope  and  in  the  United  Stales.  Hops  are  soft,  green- 
ish cones,  one  or  two  inches  in  length,  composed  o(  thin,  leaf-like,  imbri- 
cated scales,  having  a  bitter  taste  and  a  heavy  narcotic  odor.  At  the 
bases  of  the  scales  is  a  yellowish  powder,  official  nnder  che  name  of  /-s- 
pitlintiTN,  LupuUn  is  in  minute  grains,  and  contiiins,  according  to  Payen, 
two  per  cent,  ol  volatile  oil,  10.^^0  per  cent,  of  bitter  p^inciplc^  and  fifty  to 
fifty-five  per  cent,  of  resin.  Volatile  oil  of  hops  is  yellowish,  and  hasa 
strong  odor  of  the  drug  and  a^i  acrid  taste.  The  bitter  principle  has 
been  obtained  by  Lermer  in  brilliant  rhombic  columns,  of  an  acid  reac- 
tion. 

Hops  is  a  biuer  Ionic  and  a  very  feeble  narcotic,  which  has  been  given 
to  quiet  nervous  irritability,  and  to  strengthen  digestion  in  ntttr asthenia. 
and  even  in  delirium  Iremeris.  In  abnonnai  sexual  exei/emenJ  it  has  been 
much  used,  but  is  of  no  value.  Dose  of  the  cincture  (TiNCTLkA  HU' 
MULl — twenty  per  cent.,  U.S,)*  half  a  fluidounce  lo  three  fluidounces 
(15-90C.C,  ^  ;  theoleorcsin  of  LiipuUn  (Oleoresina  Ll'PVMN.e,  U.  S- ), 
ten  minims  to  a  fluidrachm  (0.6-4  Cc),  in  capsules  if  desired  ;  the  fluid 
extract  {Extractom  LrpuLiN-«  FuJiDtJM*  U.  S, ),  half  a  fluidrachm  to 
two  fluidrachms  f?-fi  C.c.), 

A  hop  poultice  is  made  by  moistening  with  hot  water  the  hops  con- 
tained, alone  or  mixed  with  an  equal  part  of  [ndian  meal,  in  a  gauze  bag 
of  the  required  size  and  shape.  j 


CIMICIFUGA^DLACK  8NAKEROOT,    U,  3, 

The  root  nf  Cinnvifuya  raceniosa.  ^\^  indigenous  herbaceous  plant 
growing  abundantly  in  shady  woods,  attaining  a  height  of  stx  or  seven 
feet,  and  readily  distinguished  by  its  very  large  multi-compound  leaves 
and  its  long-branched  spikes  of  whitish  polyandrons  flowers,  naked  when 
open.  The  root  consisLs  of  a  knotted  head,  with  numerous  fine,  britdc 
rootlets  ;  the  odor  is  laint,  and  the  taste  bitterish,  somewhat  astringent 
and  acrid.  The  nature  of  its  active  principle  has  not  been  determined. 
Commercial  Cimicifugin  gt  Afacrotin  b  an  amorphous  resinous  sub- 
stance. The  tendency  of  the  drug  to  deteriorate  on  keeping  woul< 
indicate  the  presence  of  a  volatile  principle. 
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Physiological  Action, — There  have  been  no  cases  of  poisoning  by 
it,  hill  Ui^e  doses  produce  giddiness  with  intense  headache  and  general 
|iru::i[iatiun  (evidences  thai  it  has  influence  upon  Lhe  cerelirum ).  with  re* 
duction  of  the  pulse-force  and  rate,  and  occasionally  vomiting,  but  its 
emetic  action  is  never  violenL  Thit  the  overdose  of  cimicifuga  has  physi- 
ological activity  is  shown  by  the  exptriments  of  Hutdiinson,'  wlio  (onrid 
that  in  (roga  it  acts  as  a  depressant  of  the  sensory  aide  o(  the  spinal  cord. 
producing  complete  anrestheaia  wiUi  loss  ol  reflex  activity  at  a  time  when 
vohintary  movement  is  still  preserved,  the  development  ol  the  an^sihesia 
not  being  prevented  by  shutting-  off  access  of  the  poison  from  ihc  periph- 
eral nerves  by  tying  the  arteries  of  the  leg^  and  both  motor  nerves  and 
muscles  being  Jound  after  death  functionally  active.  Upon  the  drculaiion 
cimicifug a  acts  as  a  depressant,  producing  In  the  mammal  fall  of  the  arterial 
pressure  and  slowing  ol  the  pulse,  and  causing  finally  diastolic  arrest  of 
lhe  heart.  As  the  slowing  of  the  pulse  is  not  prevented  by  previous  sec- 
lion  oi  the  vagi,  and  as  the  isolated  frog's  heart  becomes  slow  and  in  a 
litllc  wh3e  paralyzed  after  direct  contact  with  the  cimicifuga.  it  is  evident 
that  the  drug  acts  as  a  direct  depressant  to  the  heart-musck  ;  but,  since 
Hutchinson  found  that  asphyxia  is  incapable  of  causing  rise  or  pressure 
while  the  heart  is  stifl  beating  strongly,  it  is  probable  that  it  not  only  de- 
presses the  heart  but  also  the  arterial  system.  Under  the  influence  of 
the  drug  the  respiranon  becomes  slow  and  RiiRers  final  arrest. 

Therapeutics. — Cimicifuga  was  originally  proposed  by  Young '^  in 
iSji  as  a  remedy  in  cAor^a,  and  in  the  simple  chorea  of  childhood  its 
value  is  uncquestionable.  It  must  be  given  until  it  produces  physiological 
effects,  and  in  most  cases  the  consentaneous  exhibition  of  iron  and  laxa- 
tives materially  aids  it.  Wc  have  seen  it  promptly  cure  ttrltcaria  ol  ner- 
vous origin  after  complete  failure  of  the  usual  treatment.  In  acute  in- 
flammaiory  rhcaiaatism  cimicifuga  has  been  highly  recommended,  but  is 
ai  present  very  rarely,  if  ever,  used.  In  chronic  ifronchilis  it  is  sometimes 
employed  with  asserted  benefit  when  there  is  Iree  expectoration, 

A  Utf]  VIST  RATION. — The  best  preparation  is  the  fluid  extract  (Ex- 
TRACTUM  CimjcjfuGjE  Fluidum.  U,  S.>  ;  dose,  from  twenty  minims  to  a 
fluidrachni  (1.3-4  C.c).  Tincture  (Tinctliha  ClMtclFUG-«— twenty  per 
ccfiL,  U.  S,);  dose,  one  to  two  fluidrnchms  44-8  C.c.').  Exthactum 
CihicifuGjE,  U.  S.  ;  dose,  five  to  twenty  grains  (0,3-1.3  Gm.). 


Lactucarlum-  U-  S,— The  concrete  juice  of  the  Lactuca  virosa,*  or 
garden  lettuce,  occurs  as  a  dark  reddish-brown  t(i  a  light  yellowish,  hard 
extract,  having  a  faintly  narcotic  odor  and  bitter  tnistc.  A  peculiar  sooth- 
itig,  hypnotic  influence  has  been  attributed  to  it,  but  its  activities  are  so 
fe^le  that  in  a  number  of  trials  with  very  large  doses  we  have  been  nnnble 
to  perceive  any  effect  wliaCever.  According  to  Fronmiiller, '  /actuc/rt  is 
even  less  active  than  the  crude  drug.      In   France  lactucarium  is  used 


*  Pora  CAAcuf  rtputtrii  poisoning  by  Lactuca  yifOBn,  gcc  Schtnidi'tjahr^.^  dni- 137, 
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locally  as  a  narcotic  demulcent  in  ihe  ireaimeni  of  diseases  of  the  throat. 
The  usually  assigned  dose  of  laciucarium  is  thirty  grains  (a  Gm.),  that 
of  the  fluid  extract  (Extractum  Lactucarii  Fluidum)  half  a  fluidracbni 
(iCc.)-  TiNCTURA  Lactucarii  fifty  per  cent. ,  U.  S,  ;  dose,  one  to 
twofluidrachms{4-8Cc.).  Svrupus  Lactucarii — ten  percent.,  U.  S. ; 
dose*  half  toonefluidounce  (15-30  Co.).  Much  larger  quantities  maybe 
given  without  efiecL 
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FAMILY  II.— ANESTHETICS. 


The  term  AnirstMics  is  here  employed  as  the  name  of  a  groiip  oJ 
volatile  subslAnces,  ivliase  vapor  has  the  power  of  producing  loss  of  con- 
sckmsncss,  preceded  by  or  accompanied  with  loss  of  sensibility  and  di- 
mirishcd  nrmscolar  action.  The  medical  properties  of  these  substances 
are  largely  due  to  iheir  volaiiiity,  by  virtue  of  which  they  are  very  rapidly 
absorbed  and  almost  as  rapitlly  eliminated  by  the  miicoLia  membrane  of  the 
lungs.      As  a  consequence  of  this,  their  action  is  easily  controlled. 

A  very  large  number  of  theories  have  been  brought  forward  to  account 
for  the  peculiar  effects  cjf  anaesllietics  ;  of  the  more  im|]Ortanl  of  these 
tbeortrs  an  elaborate  discLission  may  be  found  in  the  tenth  edition  of  this 
work.  There  is,  however,  nothing  more  mysterious  in  the  action  of 
ether  iind  chloroform  upon  the  nerve-centres  than  there  is  in  the  influence 
of  opium  or  strychnine  upon  these  centres,  the  influence  of  the  anas- 
thetic  being  as  certainly  direct  and  vitaJ  as  is  that  of  any  other  drug  which 
acts  upon  human  organs  or  tissues. 

The  action  of  ai^ccslhelics  may  be  modified  by  the  injection  of  nar- 
eotics-  Morphine  given  hypodermicaiiy  about  half  an  hour  before  the 
exhibition  of  the  anesthetic  is  said  to  have  a  decided  effect  Jn  prolonging 
the  an^esdie^ia.  ChloraJ  administered  shortly  before  etherization  certainly 
causes  the  fir^t  stages  ol  the  latter  to  be  much  quieter  than  usual,  and  also 
prolongs  the  narcosis.  Some  years  since  Neudbrfan '  introduced  inio 
Berlin  the  use  of  oxygen  gas  with  clilorolorm  In  the  production  of  anaes- 
thesia ;  more  recently  the  method  has  been  revived  in  America,*  It  has 
even  been  asserted  that  the  oxygen  increased  the  anaesthetic  effect  of  the 
chloroform.  There  is  not  at  present  writing  sufUcient  evidence,  however, 
of  the  value  of  the  method. 

The  chief  purposes  for  which  ana^thedcs  are  used  are  to  reii/rv^  pain 
■Tjd  lo  rtlax  spasm.  To  meet  the  first  indication  they  are  t-mployed  by 
surgeons  especially  ;  but  they  are  also  exceedingly  valuable  in  cases  of 
su^ering  from  disease.  It  must  be  borne  in  mind  that  their  action  is 
transitorv  and  is  accompanied  by  more  or  less  disturbance  of  the  general 
system,  and  that  consequently  tliey  are  to  be  employed  only  when  the 
pain  is  exceedingly  severe  and  transient-  To  relieve  pain,  anxsihetics  are 
used  with  great  propriety  during  £hi!dbirih.\     In  natural  labor  it  is  not 

•  5«  Ecilon  Mfd  a*rf  Swfy.  Jour^..  1896.  and  ^f^  >'"'*  -Wrt/-  RfCftrd,  \^. 

child,  Anil  dr>  not  think  ihal  muclr  weighl  cnn  K-  tUached  ta  the  ik?ri<*rttoii&  i^f  HoFmeitr 
[S^rtin  A7m.  U'ttckntich.,  1^3^  41,  jijo)  ihut  there  ia  produced  an  inci^a»«l  diminatMin 
of  nilrogsi^  in  *^^  <^w  bum  haht. 
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comnionly  necessary  lo  produce  complete  anesthesia.  When  the  full 
effeci  of  either  ether  or  chloroform  is  [nducccl,  [here  is  almost  always  a 
weakening,  and  very  often  an  abolition,  oi  the  uterine  contractions.  The 
anesthetic  should  he  administered  in  such  quantities  as  to  relieve  the  pain 
without  decidedly  interfering  with  the  muscular  spasm.  In  certain  cases 
this  can  be  done,  in  others  it  is  impracticable.  Wc  have  obtained  advan- 
tageouE  results  tn  some  cases  by  suspending  the  painG  for  about  half  an 
hour  by  means  of  ether,  and  then  entirely  withdrinving  the  arwpsthelic. 
By  this  treatment  the  weak,  painful,  ineffectual  efforts  of  a  worn-out,  ner- 
vous patient  inayoken  be  com/eried  into  regular,  successful  efforts.  TTie 
risk  of  post-parfitm  hemorrhage  is  materially  increased  by  anesthetics, 
so  that  it  \t  well  t^  administer  after  their  i;;ie  two  dmdims  of  the  fluid 
extraci  of  ergot  as  soon  as  the  perineum  is  well  distended  by  the  child's 
head,*  Anesthetics  are  frequently  used  in  surgery  for  the  purpose  o1 
relaxing  spasm^  as  in  cases  of  dishcatioix,  krmia^  etc.  In  mediciDe  they 
have  been  employed  in  various  forma  of  cotivulswns,  and  arc  especially 
valuable  in  severe  hystcriiai  £07ividsimis^  in  puerpetai  £clampsia,  and  in 
spinai  coniiihioTis  ;  in  fpUfpsy  they  are  very  rarely  called  for  \  in  infanitlt 
convulsions  they  may  be  sparingl)^  used  when  the  convulsion  itself  threatens 
life.  In  various  spasms  of  the  cxcr^ory  duds  or  cariaJs,  and  especially 
during  the  passage  of  falntfi,  they  act  very  favorably,  both  by  relieving 
[>ain  and  by  producing  rehixatioii-  In  aslhnia.  and  in  ^pasmodif  stridxrt 
of  the  a^vphagus.  as  in  all  other  cases  of  oft-rcpeatcd  spasm,  thcy  should 
be  administered  only  to  meet  temporary  indications,  as  their  habitual  use 
is  deleterious. 


* 


NITROGEN    MONOXIDE-^NITROUS  OXIDE. 

Nitrous  osicJe  is  a  colorless,  almost  inodorous,  gas,  of  a  sweetish  lasit 
II  is  a  very  active  supporter  of  cnmhuation.  Water  absorbs  nearly  its 
own  bulk  of  it.  It  is  made  by  the  distillation  of  ammonium  nitrate,  which 
resolves  itscll  into  the  gas  and  water.  Nitrous  oxide  ^as  is  now  sup- 
phed  in  condensed  form.  In  making  nitrous  oxide  the  temperature 
should  never  be  allowed  to  rise  above  482*  F,,  for  fear  of  generating 
nUric  axidf. 

Physiological  Action, — The  inhalation  of  pure  nitrous  oxide  gas 
IS  followed  in  from  a  half  to   three  minutes  by  vinconsciousaess,  which 
usually  comes  on  quietlVf  but  is  sometimes  preceded  by  hilarious,  erotic, 
or  pugnacious  excitement.      During  the  anesthesia  the  face  pr^entsifl 
bloated,  swollen,  intensely  livid  Jippeannre,  ^ 

The  question  whether  nitrous  o^idc  produces  anasthesia  through  in 
herent  properties  ol  its  own,  or  whether  it  acts  simply  by  shutting  oxyg 
off,  has  been  much  discussed  and  variously  answered. 


*  DtQlhs  Tron  arisMheik^  Are  very  mre  dudng  parlurltiDn,  but  have  occun^,    f- 
C-  B.  Vanzant,  Cintintia/i  i^ntet.  iBgj,  jijlji.) 
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It  bwell  cslnblished  thai  nitrous  oKide  w'il)  not  support  life.     A  t^per  will  burn 
it.  it   ii  true,  hut   the  liberation  of  oxygen  is  due  to  Ihe  hiRh  heat,  and  at   the 
lenipen-tUTt  nf  ilic  body  tilirous  oxide  \^  d  st^)bl«  compound. 

In  1S64  Ludimat  Hermann,'  as  the  result  of  his  experimenii;,  came  to  the  ron- 
clusiim  thai  the  addition  01  oxygen  to  nitrous  oxide  puts  an  end  to  its  aniesihelic 
proper";!-*,  and  that  it  acU  simply  ns  an  aiphyftlanL  In  iHj^  MM.  Jolyel  and  T, 
BUnthc '  arrived  al  l^ie  oplnjori  thiil  nLln>i).s  oxide  has  no  direct  efTc:i:l  upon  the  sys- 
tem, and  ihal  the  narco!iis  \s  due  10  the  lack  uf  os^j^n  in  the  Ixjdy  ;  liHsine  their 
conclusions  upon  Ihe  JolJowing  facts  experimentally  deiermined  by  iheni  :  i.  Seeds 
Mill  nol  {germinate  in  nilroiis  oxide  ;  2.  An  nnima]  hves  no  longter  in  nitrous  oKide 
ihdn  in  tiiiro^en  ;  3.  Anai^the^ia  occurs  ai  thi^  limi:  that  the  blood  of  an  aiiLmai 
beccxne?.  hla^k. ;  4,  Aiiinuils  brtaihing  an  air  coiitatning  sixty  to  eighty  per  cent,  of 
nitrous  oxide  and  twenty  to  forty  per  cwil.  of  oxygen  are  unaffected  ;  5.  Analyiea 
of  tbc  blood  ol  two  dogs  yielded  the  following  results  : 


Pto.  t.    iZanM:lou*i 


Carbonic  ar-id 
Nitrous  Dvidte 
Oxygen 


46  per  i^ent. 
39  per  cent- 
J*j,7  per  cent. 


Xo.  t.    UnconEclous, 
Cailxjnic  acid  .  ....    ,36.6  per  cenL 

Nitrou-;  o.idde  .   ....    .54.6  per  cent 

Oxygen 3.J  per  cent 


Ami  other  ana1y»!^  showed  thi^l  the  convi  waa  not  developed  until  the  oxygen  in 
the  blood  uas  redurecl  hj  ihree  or  four  per  t"enl, 

1  he  •Jlafement'^  ol  the  French  observers  just  quoted  have  been  abundantly 
Corrobornied  bv  'he  observations  of  various  substqucnt  investigators.  Colton,* 
Elihu  Thoni'ion,*  and  H.  C.  Wood  have  sepnralcly  and  repeatedly  dcmo*ftlraled 
that  animals  M  ill  live  no  lunger  in  nitrous  oxide  thcui  they  will  in  an  atmosphere 
of  hydrog*'Ti  or  nitrogen,  or  even  in  a  vacuum.  In  a  long  series  of  eicperi- 
Rients,  H-  C.  Wood*  found  Ihat  two  minutes  and  Ihirteen  iiccond'^  were  required  to 
produce  complele  anesthesia  with  pure  nitrous  oxide  gas,  whllf  in  mechanical  fts- 
phyiia  the  same  resuh  ^as  reached  in  two  minutes  and  nme  setonds.  Thomson  also 
■S«erts  that  in  n^an  ttip  inhalation  of  pure  nitrt^en  causes  Ihe  ■symptoms  of  nitrous 
oxide  narcosis.  H.  C  Wood  further  determined  that  the  introduction  of  minute 
qiuiniilies  of  o^cygeii  into  nitrous  oxide  prolonged  Ihe  time  ncces^r>'  for  the  pro- 
duction of  amesthcsia  in  ditttt  proportion  to  the  i>ercenlage  presenl.  Icn  or  even 
eight  per  cent,  of  oij-gifii  siispentling  entirely  the  anarsihetic  action  of  nitrous  oxide 
gas  opoin  the  dog.  The  average  time  required  for  tSie  production  of  an^slhe'^ia  was 
ncAfly  doubled  by  the  .idJition  of  three  per  cent,  of  oxygen,  and  increased  more 
ihan  luelvefold  by  the  use  of  five  per  cent,  ol  oxygen-  An  examinfltion  of  the 
■naly^s  ol  hlood  given  above  ^ho^a  ihjit  the  final  loss  uf  consciousness  is  not 
<lu*  t^  the  presence  of  c;irho]iic  add  In  the  liquor  ^anguinl!^,  ^iince  nearly  fen  per 
cect,  more  of  thai  gas  was  present  in  the  blood  of  the  consdous  (No.  i)  than  in 
Ihat  of  the  unconscious  dog  (No.  2)^  and  <iho  ihnt  it  is  more  rational  to  believe 
ihai  [he  decrease  in  Ihe  oxygen  rather  than  the  slight  increase  in  the  wmoiint  uf 
the  nitrons  oxide  made  ihe  difference  l>eiween  consciousnessandunconsdousness. 
In  contormity  with  thi!i  are  the  researches  of  C.  A-  MacMunn*  and  Amory ;  Ihe 
forrnet  observer  finding  Ihat  when  on  animal  is  killed  by  nitrous  oxide  the  arte- 
rial bli>od  gives  only  spectrum  lines  of  reduced  hamoslobin,  while  after  death  from 
chlu'ofonik  the  lines  of  oxyhiemogloLin  are  very  apparent  Amory'  dtmonsiraied 
Ihdl  during  nitrous  oiide  iiatcosis  Ihe  amouni  of  carbonic  add  exhaled  from  the 
Jungs  i^  only  Iwo-thirds  of  that  elJnimated  before  the  inhalation,  and  that  immedi- 
ftltly  after  the  recovery  of  consdotisness  Ics.^  ihan  one-third  the  normal  amount  of 
c^ibonic  acid  is  given  ofl.  It  the  onaii^thesia  were  due  to  ihe  present  of  cuiburic 
fttitl  in  the  btocxi,  there  *^hould  he  during  unii  immediately  following  the  return  of 
consciousness  great  increase  in  the  ehmiriHiiion  oi  ihts  gas.  ii  is  evident,  however, 
ihat  during  the  whole  narcosis  littlc^  or  no  carbonic  add  can  be  produced  because 
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Ihere  b  little  or  no  oxy^n  in  the  blood  ;  and  that  consequently  when  th«  animaJ 
ictovers  tonscioustiess  there  can  be  no  pronounctd  elimination  ol  carbcnic  acid 
uniil  by  tbt  [iioctss  of  oxidation  ca.rbonic  acid  is  fomed. 

As  inerr  gases  produce  ^ymploms  like  ttiose  of  tiitrou?  oside  amsihesEa,  as 
All  the^e  gases  have  in  common  v.'ixh  nitrous  oxide  the  hmctJon  when  inhaled 
of  shutting  off  ihc  supply  of  oxycen,  and  aa  oxygen  is  ntce^sary  for  the  ptdorm- 
anize  of  lite  function.^,  it  i^  natural  to  conclude  tha^  Lhc  :^huttirt^  of]  oF  ih?  OKVRcn  by 
the  nitrous  nuide  h  the  ri^use  of  the  aniesihesia.  If  has  lieen  urged  as  an  objection 
t<*  this  theory  thst  the  circulator}'  phenomena  produced  by  The  inhalation  of  nitrous 
oxide  are  essentially  different  from  those  of  fnechanical  asphyxia. 

1 1  must,  however,  be  borne  in  mtnd  that  the  phenomcniiof  mechanical  asphyxia 
are  largely  due  to  the  prcicnte  of  an  excess  uf  carbonic  acid  iii  the  blood,  v^hilst 
in  the  asphyxia  produced  by  nitrous  oicide  there  Is  no  e<CMS  of  carbonic  acid,  so 
that  the  phenomena  present  are  simply  the  outcome  oi  a  lack  oi  oxygen,  ll  ia^ 
therefore,  a  priofi.  to  be  expected  that  the  symptoms  of  mechanical  and  of  nitrous 
oxide  a,^phyxia  should  difft^r  Lo  a  cerLihi  eAlent  In  an  elEboratc  scries  of  cxpcri- 
ments  H.  C.  Wood'"  found  that  the  inhalation  of  niiroiK  oxide  {?.  U!hUally  followed 
by  a  rise  of  the  arterial  pressure,  accompanied  by  a  great  dislnrbance  of  the  pulie  ; 
the  pulse  at  first  becoming  irregular  and  ttimultuous.  but  by  and  by  settling,  so  that 
when  anaesthesia  is  complete  die  pul^e-wave  b  n^martabU  large  and  full  and  the 
rate  very  slow,  TTie  rise  ar^d  fall  of  the  arterial  pressure  in  nitrous  oxide  artpsihe™. 
wai;  found  Uj  tary  remarkably,  noi  only  in  difJerent  inhalations,  bur  at  different 
ptriodn  of  the  s;ame  inhalation.  Sometimes  the  rise  was  sudden,  sometimes  it  was 
gradual ;  sometinie^  it  was  maintained  until  near  deaths  sometimes  it  was  inter- 
rupted very  early  ;  sometime?^  it  \*as  not  very  *ell  marked,  sometimes  it  was 
enormous.  Dr.  Amory'  hajh  found,  in  experiment?;  with  the  cerebromerer  u]x:in  the 
dog,  that  there  is,  during  the  anieslhesia.  increased  blood-pressure  in  the  cerebrum, 
with  atnsis  in  the  capillaHcs.  These  results  show  that  ttie  circulatory  phenomena 
produced  by  nitrous  oxide  rc&emble  Iho^e  of  mechanical  asphyxia  as  closely  as 
could,  a  priori,  he  expected. 
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Notwilhstanding  all  the  evidence  which  has  just  been  given,  there  is 
much  reason  for  believing  that  nitrous  oxide  has  anaesthetic  properties  ; 
and  that  although  the  unconsciousness  which  is  produced  when  pure 
nitrnua  oxide  is  inhaled  Is  largely  the  outcotne  of  ihi^  deprivation  of 
oxygen,  yet  the  drug  ia  capable  of  producing  narcosis  by  its  own  inherent 
properties. 


Martin  (>old stein  ■  found  that  when  he  put  frog»i  in  an  atmosphere  of  pnre  nitrous 
oxide  they  became  motionless,  with  .1  complete  loss  of  the  reflexes,  in  fifteen  min- 
utes ;  whilst  when  they  were  put  in  an  atmosphere  of  nitrogen  or  some  other  in- 
difTerent  K^sthey  preserved  their  irriiabilily  for  some  hours.  It  is  known  that  whilst 
ihe  neTvoiin  system  n\  the  mammal  requires  for  its  activity  the  presence  of  oxygen. 
the  ner\'ous  system  o(  the  frog  remains  functionally  active  for  some  hours  after  all 
circulation— djut  is,  after  all  carr>'ing  of  oxypen  to  it — has  ceased. 

Believing  that  if  he  could  increase  the  amount  of  nitrous  oxide  in  the  blood  he 
Ctuild  yet  an  an^sthedc  action  from  it.  Paul  Bert  experimented  by  exposing  the 
animn!  in  a  chamber  havinR  air  so  compres^^ed  tliat  the  pres^re  was  at  least  that  of 
two  ntmo&phere?,  and  found  that  under  these  circumstances  he  could  obtain  ames- 
IhcsiB  with  a  mi>lurc  of  eight>'-fivc  per  cent,  of  nitrous  oxide  and  fifteen  per  cent, 
of  iMyKCEt,  but  that  when  nilro^t^  was  aubislituled  for  nitrouii  oxide  no  anaesthesia 
wiu  prf>duc»d.  Bert'*i  method  was  for  a  lime  employed  for  the  purposes  of  sur- 
ffcal  anwsthesin  in  Paris  and  in  some  other  capitals  of  Europe,  tlie  clinical 
nccttfo  showing  \\\A.\  i(  is  po^ible  tv  produce  anaj^thesia  with  the  gas  in  the  pro- 
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tljlpw.  Practkaliy,  however,  ihe  necessary  apparatus  was  found  to 
and  ejtptnsivt  Jor  use.  En  i8Si  Klikoviich,  ol  St  Peiers- 
burg.  uaed  wtCh  alk^ed  succeiis  in  |>arti]ntLon  Paul  Dcrrt's  miKturir  of  ^ses  wiEhouL 
proautc 

In  1891  Van  Arwlale'  Found  Thai  it  was  po*Lsible  in  rare  cas;es  to  produce  anis- 
Ihcsia  in  the  human  being  ^viCh  mixlure^of  oxygen  and  nitrous  oxide  in  llic  propor- 
tion of  fifteen  to  ciKhly-five  per  ctnU,  and  that  in  many  Ciiscs  a  miuture  in  the  pru- 
poTlion  sjI  ten  to  ninety  ptr  ceni,  wotild  produce  a  moderately  coniplcit  atttsihesia 
withoiEi  cyanosis. 

In  a  research  extending  o\-er  three  years,  F.  W.  Hewitt'"  cormbonited  the 
assertions  of  V^an  Arsdaitj  finding  that  ii  a  possible,  in  some  caaea  at  least,  to 
produce  deep  and  sali^^lactory  anitsthesia.  wilhcut  obvious  asphyxial  niaiiilestations. 
Ijy  mixtures  of  Tiicrini?^  ciide  and  osygen  rontaining  even  as  much  cif  the  oxygen 
>£  is  pnsent  iu  our  atmcepher^,  George  T.  Kemp  >'  made  a  series  ot  experiments^ 
tome  of  which  seem  to  be  very  decisive.  Thug,  an  animal  having  been  anaesthetized 
with  nitrous  oxide,  a  slit  in  the  cnnula  was  adjusted  ^o  that  it  let  in  just  suffkieni 
air  to  kcrep  tlie  animal  alive  and  an^fstlietJzed.  When  nitrogen  was  sulMiicuiec]  for 
nitrous  onidf^,  the  anvjiinl  of  air  rem:iiningthe  ^iatne.  the  dog  gradiiftlly  c^me  uiit  of 
his  anzsthesia.  Experiments  with  the  blood  showed  that,  though  at  tinier  perfect 
an;e5thcsia  existed  with  s^  Wt^h  a  percentiipe  of  otygtn  (u  the  blood  as  i5,8,  it 
usually  was  S.s,  and  sonietiints  not  until  the  pcrccnUige  was  reduced  to  7,9.  Fof 
PPasoiB  gi\f n  in  his  pflper,  which  we  cannoi  go  over  here,  Kemp  believes  iltat  with 
IhU  amount  of  oxyfren  metabolism  rem^iins  about  normal,  a  conclusion,  howe\'er| 
which  the  evidence  he  brings  forward  hardly  proves- 

If  ntlrous  oxide,  as  ihe  evidence  at  present  indicates,  is  capable  of 
producing  anconsciousncsa  by  virtue  of  its  inherent  properties,  ii  must 
act  upon  the  cerebrum,  bvil  it  is  remarkably  inert  in  regard  to  other  por- 
ikms  d  the  organism.  The  chief  e\'idence  as  to  its  infltience  upon  the 
spinal  cord  la  thai  of  Goldstein,  that  it  diminishes  ihe  reflexes  in  frog?;. 
That  its  action  on  tlic  spinal  cord  is  very  feeble  seems  to  b*  shown  by  the 
fact,  which  has  been  repeatedly  asserted,  that  in  huinan  beings  the  con- 
junctival reflexes  often  persist  alter  deep  anesthesia  has  been  produced. 

The  experiments  o\  Waller  and  of  Amory  show  that  nitrous  oxide 
does  not  affect  the  motor  ner\'e  trunks.  Ulbrich  believes  that  it  produces 
alterations  in  the  hlood.  but  Hermann,  Jolyel  and  Blanche,  Ooldsiein, 
MacMunn,"  Buxton/'  and  Halliburton  are  in  accord  with  Kemp  in  assert- 
big  that  it  does  not  make  any  compound  with  hKmoR;lobin.  Further, 
Kemp  is  in  accord  with  H,  C.  Wood's  experiments  in  showing  that  it 
has  no  defirite  inRucnce  upon  the  heart  or  the  arteries. 

Therapeutics,— Of  aU  the  aniesthetics.  nitrous  ovide  is  the  safest. 
It  is  probably  administered  to  more  than  seven  hundred  and  fifty  thousand 
persons  yearly. and  yet  only  four  recorded  deaths  are  certainly  attributable 
toiL*  The  opinion  of  Cartwright"andof  W.  Ottlcv/^that  Jncaaesof  heart 
disease  permanent  increase  of  thecardiac  weakness  is  caused  by  nitrous  gas 
inhalation,  is  not  established.    The  hnal  fall  of  blood-pressure  produced  by 


■  r*<it  inctudtniE  tlie  cafiT  Tep(»r[«l  in  Ihe  DeMloi  C'l^ntoj.  June,  iS??-  (Sec  Bril. 
JoHrn  pent.  Set.,  Feb,  1873  ,  ffrif.  Af^rt. /ourn.,  1877.  j.  460  ,  /fiid  ,  igSi.  u.  7m-  PraL 
enti  Surg.  Hifrofosm,  Oct.  A895.?  In  t-iit  uf  thtK  cmts  the  mall  \s  said  Icj  have  been 
due  [Q  simcupe. 
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thft  gas  was  found  in  the  eaperiments  of  H.  C  Wood  to  he  due  lo  paral 

ysis  oF  the  vaso-mmor  apparatus,  probably  of  asphyiial  origin,  and  deaih 
always  occurred  from  respiralorj^  paralysisn  the  heart  continuing  to  beat 
powerfullv  alter  respiration  had  ceased  and  the  arterial  pressure  had  iaUeo 
very  low.  Even  when  alarmmg  s>"mpiDms  occur  during  nitrous  oxide 
anaesthesia,  iht  results  are  very  rarely  disastrouSn  because  the  loss  of  func- 
tion has  beon  due,  not  to  the  presence  of  a  poison,  but  to  the  absence  ot 
oxygen,  and  although  the  p^iralyais  may  be  complete,  the  life-power  sleeps 
before  it  di^.  and  Is  ready  to  react  to  ojcygcn.  hnifitdiaic  artificial  res- 
pirafion  is  the  one  remedy  for  the  treatment  of  alarming  symptoms  during 
nitrous  o\[de  asphyxia. 

In  diseases  ol  the  kidney  nitrous  oxide  is  probably  lar  safer  than  any 
ol  the  liquid  anasthciica,  since  in  the  experiments  of  Thomson  and  Kemp  " 
it  was  found  to  have  no  other  effect  upon  the  kidneys  than  that  which  it 
ejteried  upon  the  general  circulation.  Experience  has  not  confinneti  the 
assertion  of  Lafonl,  that  nitrous  oxide  anECSthesU  is  prone  to  be  fol- 
lowed by  miscarriage,  chlorosis,  and  epilepsy.  His  especial  warning 
against  the  production  of  diabetes  mellitus.  and  his  statement  that  glyco- 
suria may  be  produced  by  the  drug  in  the  dog,  remain  unconfirmed  by 
clinical  or  experimental  evidence,  although  a  well-known  Philadelphia 
surgeon  persislendy  attributed  his  own  f^tal  diabetes  to  the  use  of  nitrous 
oxide.  In  eAperimcnts  made  by  George  S.  Woodward  and  Alfred  Hand 
in  the  laboratory  o(  Ihe  Uni^'ersily  of  Pennsylvania  it  was  found  impos- 
sible  to  produce  glycosuria  in  the  dog.  On  account  of  the  high  Wood- 
pressure  with  venous  sliisb  which  occurs  during  nitrous  oxide  anaesthesia, 
atheroma  or  other  diseases  of  the  arterial  walb  should  be  considered  a 
contra -indication  to  the  use  ol  the  gas,  and  fatal  apoplexy  *  has  occurred 
during  or  immediately  after  its  administration. 

ApMiNESTRATiON. — Thc  difficulty  with  the  practical  use  of  nitrous 
oxide  for  other  than  the  briel  anesthesia  required  in  teeth  extraction  and 
other  forms  o(  minor  surgery  has  been  the  extreme  fugacionsness  of  the 
anaesthesia,  as  well  as  the  asphyxial  symptoms  always  present.  If  is 
affirmed  that  these  diihculties  are  overcome  by  thc  consentaneous  use  of 
oxygen  with  the  gas.  Undoubtedly  the  asphyxial  symptoms  are  greatly- 
lessened,  but  the  allegation  thai  the  period  of  recovery  after  the  with- 
drawal ol  the  gas  is  distinctly  prolonged  has  not,  m  our  experience,  been 
sustained.  In  various  cases  we  have  noticed  the  return  to  consciousness 
as  complete  in  from  Iwenly-eiglil  to  forty  seconds.  With  great  care  in 
the  administration  of  the  mixed  gases,  the  ancESlhesia  can  be,  it  is  true, 
almost  indefimlely  prolonged,  but  the  danger  of  recovery  at  any  moment 
is  so  strong  that  it  is  very  doubtful  whether  the  use  of  the  mixed  gases 
will  et'er  prevail  among  surgeons. 

The  mixed  gases  have  been  employed  in  Philadelphia  largely  by 
one   private   operator   and    in    the    University    of    Pennsylvania   Dental 
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Clinic.  Independently  the  administrators  oi  each  place,  after  much  ex- 
perience,  have  fallen  into  the  habil,  as  praclically  the  best  method,  of 
giving  first  pure  nitmu*i  oxide  ;ind  adding  oxygen  wichout  any  definite 
measurement  when  the  aaphyxial  sympJoma  set  in  ;  watching  the  effect  oi 
the  owgeo  and  increasing  or  lessening  it  According  to  the  facial  expression 
oi  the  patient  Matthew  H.  Cryer,  ol  ihe  University  Dental  Faculty,  states 
that  ihe  apparatus  prepared  in  Lundon  according  to  Hewitts  plan  i^  im- 
practicable owing  to  the  fact  that  an  easy  reflux  is  afforded  tor  the  two 
gasts  into  each  other,  and  has  worked  out  an  apparatus  which  seems  to 
be  satisfactory  and  is  not  over-ctimbereomi^  The  method  ia  certainly  a 
distinct  advance  upon  the  older  plan  of  giving  nitroua  oxide,  in  that  it 
ecables  the  operator  at  any  moment  lo  have  the  subject  breathe  pure 
oxygen  if  disagreeable  symptoms  occur. 


ETHER— ETHYL   OXIDE, 

Etber  is  a  colorless,  very  volatile  liquid,  obtained  by  the  dehydration 
of  alcohol  by  sulphuric  acid.  It  is  very  inflammable,  as  is  also  its  vapor, 
which  is  two  ;ind  a  half  times  heavier  than  air.  It  ia  freely  soluble  in 
alcohol,  and  is  itself  a  powerful  solvent.  Its  odor  ia  strong  and  peculiar  ; 
its  taste  is  hot  Its  specific  gravity,  when  pure,  is  o,  7 1 3,  and  its  boiling 
point  95*  F,  Ether  of  the  11.  S  Pharmacopoeia  should  boil  "when  a 
test-tube,  containing  some  broken  glass  and  half  filled  with  it  ia  Held  for 
some  time  in  the  hand." 

Locally,  ether  is  a  violent  irritant  -  it  is  absorbed  with  rapidity 
through  the  mucous  membranes  both  of  the  lungs  and  of  the  gastro- 
inteslinal  tract  When  taken  freely  it  is  certainly  eliminated  in  part 
unchanged, 

Phvsioi.ogical  Action, — The  first  effects  of  ether  when  inhaled  are 
burning  in  the  fauces  and  a  feeling  of  strangulation,  each  due  to  the  local 
impression  ol  the  irritant  vapor.  The  primary  indications  of  its  syslcmic 
action  are  a  sense  of  exhilaration  and  a  lightness  in  ihe  head,  associated 
with  a  roaring  or  buj^zing  in  the  ears.  Tliese  are  soon  succeeded  by  a 
feding  of  the  immediate  surroundings  bcin^  afar  of!,  which  soon  fades 
into  semi -unconscious  less,  with  visions  and  illu^^ions.  These  are  of  vari- 
ous characters,  and  are  oflen  accompanied  by  a  species  of  delirium.  Some 
patients  weep,  others  laugh  ;  some  shout,  some  pray,  some  rave,  and 
some  become  exceedingly  pugnacious.  In  rare  instances  the  dreams 
are  erotic  :  and  cases  are  on  record  in  which  ihere  were  distinct  evi- 
dences of  the  occurrence  of  a  complete  venereal  orgasm.  In  this  stage 
the  patient  in  most  cases  may  be  more  or  less  perfectly  aroused.  There 
is  rarely  sufficient  anaesthesia  for  practical  purposes  before  the  period  of 
complete  unconsciousness, 

The  second  stage  of  ether- narcosis  may  be  considered  to  begin  with 
the  complete  loss  of  consciousness.  Muscular  rigidity  may  persist  for  a 
lengtli  of  time,  but  usually  il  soon  passes  off,  and  the  patient  lies  relaxed 
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and  quiet)  with  slow,  r^uW,  iiiitomalic  rc£pir<ition, *     The  occurrence  of 
stertorous  respiration,  due  to  a  paresis  of  the  muscles  of  the  paUte.  shows  ^ 
that  the  stage  oJ  muscular  paraJysis  is  being  reached.      It  should,  exctpt  fl 
in  rare  c^cs,  be  the  aignid  lor  the  immediate  wilhdrawal  of  tht  anaisthctic. 
The  laee  during  etheriiadon  is  reddish  ;  marked  pallor  and  lividily  are 
iTspectively  important  indications  of  failure  of    the   heart's  artian  and 
failure  ol  respiration.      The  Mage  of  excitement  generally  lasts  only  a  few 
minuter,  but  in  some  cases  is  prolonged,  and  in  nervous  women  may  pass 
into  a  violent  lit  of  hysierics.  which  soon  yields^,  however,  to  a  persistent  f 
U3e  gl  the  anesthetic.     The  pulse  is  quickened  and  increased  in  force  by  ™ 
ether,  and  it  will  otter  mainuin  itself  during  a  prolonged  narcosis.     U  the 
vspor  oi  ether  be   taken  in  a  concentrated  form,  there  is  olien   In  the 
beginning  a  momentary  arrest  of  respiration,  accompanied  by  a  decided 
sense  of  suflocation,  evidently  the  result  of  the  irritant  action  of  the  vapor 
upon  ihe  upper  air-passages.      So  soon  as  this  has  passed  off,  the  respira- 
tions are  usually  accelerated   as  well  as   deepened  ;  but  as  the  stage  ol 
ancestheaia  is  reached  they  become  slower,  and,  il   the  inhalation  of  the 
ether  be  persisted  in,  they  grow  not  only  more  and  more  distant,  but  also   ^ 
more  and  more  shallow,  until  they  are  gradually  extinguished.  H 

TTie  respiraicry  phenomena  seem  to  be  the  same  in  the  lower  mammalia  as  in 
man-  Tlit  primarj'  arrest  of  re^imtion  during  the  ftrst  stagep  of  elheri^arton  is 
undoubtedly  due  to  a  local  irritation  or  the  mucous  niemhranes  oi  the  air-pflssages. 
According  lo  Kifllsrhnier,'  in  ttic  rabbit  it  is  pnrvcnlctl  by  prtviLJUS  setljun  of  iht 
trigeminal  nerves,  hut  not  hy  tliviwon  of  the  vagi ;  nor  does  it  occur  when  the  ether 
IP  admJTLi^lered  through  a  tracheal  fistula.  Thi^  would  indicate  thai  the  respiratory 
disturbance  is  due  to  irritation  of  iKe  peripheral  trif^minol  nerves,  but  H-  A,  Hare' 
has  found  that  in  the  dog  tracheal  initJitLon  with  ether  pruduce^i  rn^pirator^'  arre^ 
which  h.  however,  prevenied  by  previous  section  of  the  vagus  As  slated  by 
P_  Knoll,*  the  arrest  of  resipiralion  h  sometimes  replaced  by  very  irreg*ilar  breath' 
mg.  The  importjmce  of  the  matter  is  increased  by  the  fact  that  Kratsehmer  ha^ 
noticed  ibdt  the  disturbdnc»  of  respjratitvn  arc  FiccompAainl  by  ^paMU  al  the 
glottis.  Il  Is  evirlent  thai  these  disturbance?*  are  reflexes  due  Iti  iiriuition  of  ihe 
trigeminal  nerve?i  in  Ihe  upper,  and  of  the  pneumogasiric  filamt^m^i  in  the  lower 
reapiratorj' tTiit't  Thej' are  especially  interesting  in  connection  with  the  asserted 
direct  or  indirect  effect  of  ether  upon  the  recuncnl  laryngeal  nerve.f 

It  !S  possiHf,  hut  not  probable,  that  some  of  the  accidents  which  have 
happened  early  in  human  an;esthc5ia  have  been  due  to  these  respiratory 
reflexes  ;  the  important  practical  fact  is  that  aberrations  of  respimtioti  occur- 

■  For  a  full  dlKciis^inn  oT  motor  phrnomenn  during  profmind  in«stli»)a,  sec  Rudall 
J&lesrh  {  H'i^i   Aird   H'ocheusch..  iSf^,  MikiR  359). 

t  F  H.  Honper  wa^,  we  believe,  the  lin^t  to  naTe  Ihal  stlmulaiion  of  Ihe  rerurrenr 
laryngeal  nerve  caused  A  dllnlaUnn  of  the  itlrittl<t  In  the  IhoTniLRhly  elherlied  dnfr.  ahhnu^h 
in  Ihe  nonnal  animal  \X  always  producc?i  a  ronatriciiun.  Thi^  rpmartaTrfe  nlftervatir^h 
hn«  f(iv4^n  riu  to  ipveral  inveslli^alion^,  Uie  mosL  eitlendt^  0I  which  is  ihat  i>f  H  P  Bonr- 
diirh  \Amer.Ji>Hnt.  Mrii.  Sri .  t*<7,  jcili  ),  m  which  the  reader  is  refen-pd  fur  a  lull  sum- 
mary' and  flisrUHsinn  of  the  mnttpr.  Or  Bftwfllt»:h  cnrrolMitntcs  the  obarrvatlon  of  Hnoper, 
and  ale.n  liiui<i  thai  durinif  pariLal  r^iheiiraitoii  w«nk.  irrimUon  of  ihe  n^current  nrrv« 
CBQsei  dllatalinn  an'l  *i|rfiny  irrjiriTion  mri'irricrinii  r>f  ilit  bIouIk.  A*  )cl  no  satisfactory 
cxplanaliun  of  these  curious  phencnnena  has  been  oflemi 
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ring  in  the  beginning  of  an  etlienzalii:>n  are  to  be  overcome  by  persistence 
in  the  inhalation,  after  which  the  respirations  will  become  slower,  deeper, 
and  more  regular  ;  indeed,  as  pointed  out  by  Kronecker,*  the  late  and  dan- 
geroiis  arrest  of  respiration  during  ana^lhesia  occurs  only  after  the  reflex 
function  baa  been  abolished.  Wben  the  adminiatration  is  contijiued  to  the 
end,  the  respirations  become  very  slow  and  more  and  more  shallow  until 
extinguished.  Irregularities  of  respiration  occurring  in  the  later  stages 
of  an  ethcrl/ation  are  of  the  most  seriou:^  import,  nnd  demand  immediate 
withdrawal  of  the  drug-  Chnical  experience  conlinns  the  experimenld 
proof  obtained  by  Knoll,  that  these  late  disturbances  of  respiration 
arc  the  result  of  the  direct  influence  of  the  drug  upon  the  respiratory 
centres. 

According  to  Eulenberg,^  in  the  beginning  of  anesthesia  produced 
cither  by  ether  or  by  chloroform,  the  knee-jerk  in  man  is  increased; 
when  chloroform  is  employed,  this  increase  soon  disappears^  but  with 
ether  it  endures  even  into  the  narcosis. 

Upon  the  lower  animals  ether  acts  as  upon  man,  and  it  has  been 
shown  by  Claude  Bernard'  that  the  most  primitive  infusoria  are  suscepti- 
ble to  its  in^uence. 

Both  in  man  and  the  lower  animals  the  cerebral  functions  are  the  first 
to  be  afecled  by  ether.  According  to  the  eApcrimeEits  of  H.  C  Wood, 
Jr.,'  when  the  ether  is  giver  in  such  a  manner  to  the  dog  as  to  avoid  all 
violence  of  ad minist ration,  and  inminiite  dose,  the  first  positive  indication 
of  the  loss  of  intellection  is  failure  of  tlie  perception  and  interpretation  of 
sound,  the  sense  of  sight  lastinE  aomewhal  longer.  Loss  of  coordinadon 
and  loss  of  motor  power,  though  with  a  continuation  of  movement,  are 
the  next  phenomena.  It  was  further  demonstrated  in  these  experiments 
that  there  is  a  stage  of  ether  narcosis  in  which  the  aenaiJMlity  is  distinctly 
lessened,  although  no  motor  changes  are  demonstrable.  This  afiords 
confirmation  of  the  early  eiperi men ts  of  Flourens,"  who  found  that  the 
order  in  which  during^  etherization  the  power  of  responding  to  pricking  is 
Jost  was,  first,  in  the  posterior  or  sensory  portion  of  the  spinal  centres  t 
second,  in  the  anterior  or  motor  ponions  of  the  spinal  cord  ;  and,  third, 
in  the  medulla  oblongata.  Longet*  kis  confirmed  this  order,  except  that 
by  using  powerful  galvanic  currents  he  was  ablc^  even  in  the  deepest 
narcosis,  to  get  a  response  from  the  anterior  portion  of  the  cord. 

The  order  of  the  invDivement  of  the  nerve-centres  in  man  and  animals 
is — first  tbe  cerebrum,  neirt  the  sensory  centres  of  the  cord,  next  the 
motor  centres  of  the  cord,  next  the  sensory  centres  of  the  medulla  ob- 
^loi^rata,  and  finally  the  motcir  centres  of  the  netlulla  oblongata. 

Waller"  found  that  if  he  brought  dilute  ether  or  chloroform  vapor  in 
direct  contact  with  a  motor  nerve^  that  ner\'e  lost  its  power  of  transmit- 
ting electrical  impulses.  If  the  vapor  had  not  been  too  concentrated,  the 
nerve  recovered  its  function  after  removal  of  the  aniesthetic.  The  recovery 
after  chlorolonn  nas  less  rapid  than  alter  ether.  If  the  observations  of 
Longet  (&f,  ri/.,  363)  and   Scrres"  be  correct,  the  sensory  nerve-fibres 


Art  fHflW  *ti«TfnUJc  lo  the  inthiertce  of  cihcr  than  ate  the  motor.  Tlaey 
fimnU  \i  |x^sflil>|c^  ho*tver,  by  the  direcl  application  ui  cihcr  lo  a  ntrvc, 
Xi^  jiKMiiicr  ji  cDiKliiion  m  which  pinching  the  nerve  below  the  point  of 
Jipfiiit'iiUon  caiisvd  no  pain,  ahhough  volunUr)'  movement  was  preaentd, 
tnd  ysilvuHijtatiod  oi  the  nerve-lrunk  above  the  point  of  application  in- 
dm-ctl  ?ip<i.sms  in  the  irihuiHtry  muscles, — i.e.,  the  power  of  conducting 
All  impulse  downward  was  preserved,  that  of  conducting  It  upward  was 
loat.  By  a  longer  application  of  the  anaesthetic  the  function  of  the 
rffiTent  as  well  as  of  the  afferent  fibres  was  abolished,  temporarily  at 
first,  but,  if  ihc  application  were  pj^rsisted  in,  ixTm^tnenlly- 

Owing  to  the  great  3en3itivenc33  of  the  ccrve-ccntrcs  in  man,  most  if 
not  ail  of  the  phenomena  of  etherization  are  oi  centric  origin.  Indeed, 
Conly  '^  fomid  that  in  animaJs  killed  by  ether,  chloroform,  or  chloral,  the 
motor  nerves  and  muscles  preserve  their  function  longer  tlian  in  ajiimala 
killed  by  sudden  violence.  Nevertheless,  F.  S,  Locke"  found  that  in 
the  frog,  at  least,  the  muscles  are  directly  affected  by  etherisation  ;  there 
being  not  only  a  lessening  of  the  height  of  the  contraction  under  stimula- 
tion^  but  also  an  alteration  in  ita  form. 

Upon  the  motor  system  of  organic  life  ether  certainly  acts,  but  much 
leffi  energetically  than  upon  the  voluntary  system.  Thus,  after  death 
from  ether  the  vermicular  movements  of  the  intcstit^c,  although  less 
active  than  normal,  are  very  rarely,  if  ever,  entirely  absent, 

Cir£jtlalimi. — The  first  effect  of  ether  is  usually  lo  cause  a  pro- 
nounced rise  in  the  arterial  pre^ure,  which  is  commonly  maintained 
even  through  a  prolonged  ethernarcosis,  and  may  continue  until  manifest 
failure  of  respiration  ;  usually,  however,  it  is  after  a  time  succeeded  by 
a  fall  of  pressure.  According  lo  Sansom,"  the  vessels  of  the  frog's 
web  are  thrown  into  a  persistent  spasm  by  the  inhalation  of  ether  :  and 
in  the  research  of  Bowdilch  and  Minol^'  upon  mammals,  the  conclusion 
was  reached  that  the  vaso-motor  centres  are  at  first  stimulated  and  after- 
wards depressed.  Our  present  evidences  show  that  there  is,  during 
ether  anaesthesia,  a  rise  of  pressure,  which  is,  at  least  in  part,  the  result  of 
increased  cardiac  action,  but  Is  jirobably  also.  In  part,  due  to  vaso-riotor 
centric  stimulation  ;  and  that  this  rise  is  followed  by  a  fall,  the  outcome 
of  a  simultaneous  cardiac  failure  and  vaso-motor  centric  and  peripheral 
paralysis 

Dhod. — It  is  frequently  asserted  that  ether  when  added  to  blood 
coagulates  it.  A.  Schmidt,  however,  states  that  the  coagulation  is  due 
to  ozone  which  has  been  generated  in  the  ether,  since  freshly  distilled 
ether  does  not  coagulate  albuminous  substances. 

The  researches  of  Witlich^and  of  A.  Schmidt  "  have  shown  that  when 
ether  Is  added  to  the  blood  of  horses,*  cats,  or  rats,  the  red  corpuscles 
disappear  in  a  very  short  rime,  and,  as  their  stroma  cannot  be  demon- 
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suatnl  by  the  aid  of  re^enta.  thi^  disappearance  is  dae  to  its  solution. 
The  oxyhicmo£lobin  thus  set  fret  is  dissolved  in  the  scrum,  but  the  prea- 
cnce  ol  the  ether  soon  causes  il  to  crystallize.  There  i:^  no  proof  that 
these  changes  occur  to  a[iy  r^Lcat  when  ether  i^  inhdied  i  and  the  usual 
rapid  recovery  from  the  ejects  of  the  anxsthctic  indicates  that  there  ia  no 
prolouod  alteration  of  the  blood. 

An  imperfect  study  by  Harley  ol  the  effect  of  ether  on  the  gases 
contained  in  drawn  blood  indicates  that  ether  doca  not  exert  much  in- 
fluence upon  their  proportional  amounts.  It  is,  however,  quite  possible 
that  a  more  thorough  investig-Jtion  would  give  a  different  result. 

SUMMAH7.— I#oc!aUy  ©ther  is  a  violent  irritant  Jn  exeesB  tt  prob- 
ab]7  deproBoeQ  eJI  hi^fhor  tifisiioe,  but  it  o&peoiallF  acts  upoi3,  flret,  tha 
carebnun,  next  upon  the  aensorj,  and  then  upon  the  motor  side  of  the 
Bplnal  oord.  It  ueuftUy  produces  death  by  aBiibyxi&.  duo  to  depresBkon 
or  tbe  reepiTBtory  centres.  Its  Qret  notion  upon  tbe  Glroulatlon  Ib  that 
of  Ck  otimalaJit  to  tbo  heart,  and  perhaps  also  to  tho  vaeo-motor  oen- 
trofi.    Too  l&rfro  doee  QnAlly  depree^ea  both  heart  and  blood- vosaela. 


Therapeutics. — ForadiscusMonoJ  the  useof  echcraa  an  aniesthetic, 
aec  page  lofi. 

Administered  by  the  movilh,  ether  has  been  used  with  advantage  in 
various  forms  of  co/i'c.  but  is  generally  Inferior  lit  chloroform.  When, 
however,  as  in  cases  of  rcirocedevt  or  internal  goid,  there  is  with  the 
painful  gastric  and  intestin:il  spasm  a  condition  bordering  on  collapse,  the 
stimulant  properties  of  ether  make  il  very  v^ikiable, 

\w  sudden  sinking-spflls,  cither  from  poison  or  from  natural  causes, 
ether,  as  a  powerful  and  very  quickly  acting  stimulant,  is  often  indicated. 
In  some  ca^es  of  this  description  it  may  even  be  administered  by  inhala- 
tion. Of  course,  under  these  circumstances  its  Jnf^uejice  should  not  be 
carried  nearly  Eo  the  point  of  producing  anesthesia. 

As  an  anthelniintii,  ether  has  been  used  with  asserted  success  against 
the  iape-worm.  For  this  purpose,  an  ounce  and  a  half  have  been  ad- 
ministered at  once,  followed  in  two  hours  by  a  full  dose  of  castor  oil. 

In  hystetiu.  nrura/gta,  neri'ons  headachf^  and  spasmodic  neuroses^ 
such  as  hkiougk  and  aithma,  ether  is  occasionally  employed  with 
benefit 

When  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and 
choking  which  seriously  interferes  with  its  use.  For  this  reason,  ic  Is 
best  given  in  capsules,  or  in  ice-cold  water  Probably  laige  doses  arc 
best  adminisleTed  bv  putting  them»  mLxed  with  an  equal  amcunt  of  brandy, 
on  finely  cracked  ice  before  drinking.  The  dose  is  from  one  fluidrachm 
to  half  a  fluidounce  (4-15  C.c. ). 

Ether]2;^tion  by  the  rectum  has  been  tried,  but  has  been  discarded  on 
account  ol  the  severe  irritation  of  the  rectum  and  lower  bowel  which  it 
causes,  as  well  as  because  of  the  slowness  of  die  production  of  insenbi- 
bilitv, 
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chloroformum— chloroform. 

Methenyl  Chloride. 

This  subst^nc^,  which  w^ls  discovered  in  1331  by  Samuel  Guthrie, 
of  Sackeit*s  HuTbor,  New  York,  is  produced  by  tht  action  of  chlorine 
upon  alcohol.  It  is  a  colorless,  limpid,  and  ncatr-tl  fluid,  which  h  for 
practical  purposes  non-inflammable,  although  it  can  be  made  lo  burn  with 
a  greenish  flame,  hs  laste  is  hot  and  sweetish,  its  odor  fragrant  and 
peculiar.  It  i:i  soluble  in  alcohol  and  In  ether,  but  when  dropped  into 
water  it  sinks,  if  pure,  as  transparent  globules  without  milkiness.  The 
alcoholic  solution^  when  moderately  diluted  with  water,  forms  an  aromatic, 
aweclisb  liquid.      It  is  anUaeptic,  and  dm^  not  coagulate  albumin. 

The  U.  S,  PharmacopceiQ  recognizes  Chloroform^  and  requires  that  it 
should  contain  by  weight  99  to  99.4  per  cent,  of  absolute  chloroform  and 
0,6  to  I  per  cent,  of  alcohol. 

Physiological  Action.  ^Z,c?r<i/  Effects. — Although  aome^^'hat  o(  an 
anesthetic,  chloroform  applied  locally  isa  powerful  irritanL  On  the  skin 
il  pnxiuces  rednt^s  Jiud  burning  ;  if  the  evaijor^liun  be  restrained,  ve^'i- 
cadon  will  be  induced  by  it.  Taken  into  the  mouth,  it  causes  a  burning 
sensation,  and,  when  swallowed,  a  sense  of  warmth  in  the  stomach. 

Absorption  ajid  EiiminaiiGTi. — Chloroform  is  rapidly  absorbed  through 
the  mucous  membrane  of  the  respiratory  and  digestive  apparatus.  \\s 
exact  fate  in  the  body  is  at  present  unknown.  It  is  certainly  eliminated, 
at  least  in  pari,  unchanged  in  the  expired  air  after  adrainistralion  by  the 
mouth  f  Beni^dicenti ' );  and  after  its  inhalation  has  been  detected  by 
Fubini  and  by  Siolfatti.*  in  ihc  urine.  It  is  prolwibly,  however,  in  part 
decomposed  in  the  system,  since  A,  Zeller"  has  found  that  the  chlorides 
of  the  urine  are  nearly  doubted  by  its  inhalation. 

The  vapor  of  chloroform,  when  inhaled,  produces  symptoms  aeemingly 
similar  to  those  induced  by  ether,  except  that  the  choking  sensaiions  are 
^b5*"nr,  and  that  the  stage  of  eKcitemenf  i^  generally,  but  not  always, 
shorter  and  less  violent  than  is  that  of  etherization. 

General  Action.  — The  di^'ision  of  chloroform -narcosis  into  three  sta^jes 
was  flpsi  proposed  by  Sabarth,"  and,  though  somewhat  arbitrary,  is  prac- 
tically useful,  In  the  Jirst  of  these  the  symptoms  are  similar  10  those  of 
alcoholic  intoxication.  This  sta^e  is  generally  very  short,  but  in  athletic 
persons,  and  especiiilly  in  those  who  have  been  intemperate.  It  may  be 
very  long  and  very  violent,  and  may  persist  after  loss  of  consciousness. 
In  drunkards,  this  excitement  at  times  cannot  be  overcome  without  grave 
danger  to  life.  During  this  first  stage,  although  consciousness  ia  not 
lost,  the  sensibility  is  generally  blunted,  but  \^vy  rarely  is  il  altogether  an- 
nulled. Coleman  (Sansom,  Chiorc/orm.  55,  Philadelphia,  1866)  stales, 
however,  that  he  has  extracted  his  own  teeth  without  pain  ;  and  Snow  re- 
lates the  anecdoie  of  a  child  who  played  with  his  toys  during  the  operadon 
of  lithotomy. 

During  the  second  stage,  which  is  that  of  anxsthesia,  the  conscious- 


ness  and  sensibility  are  abolished,  tl:e  muscles  are  relaxed,  and  the  patient 
li^s  pcHeclly  qujet,  This  is  ihe  surgical  stage,  during  which  ordinary 
Operatiors  are  performed.  As  already  intimated,  in  some  cases  the  lirst 
and  second  stages  arc  unitedn  so  that  violent  excitcmcnl,  m us cjlar  spasm, 
and  rigidity  may  coexist  with  loss  of  consciousness  and  of  sensibihty. 

The  third  Milage  is  one  of  profoinid  narcosis,  with  stertoroos  breathing, 
intense  muscular  relaxation^  abolition  of  the  ordinary  retleMcs,  and  fall  of 
bodily  temperature*  This  is  always  a  condition  of  danger,  and  its  in- 
doction  by  cidoroform,  except  under  very  peculiar  circumstances,  is  un- 
justifiable. 

The  pulse  in  the  firal  stage  of  chloroform -narcosis  may  be  quickened, 
even  apparently  strengthened  ;  in  the  second  stage  it  is  generally  about 
nonra)  m  frequency,  but  is  more  or  less  weakened  ;  in  the  third  stage 
it  b  rapid  and  weak.  NoeP  calls  attention  to  a  cervical  venous  pulse, 
most  marked  in  the  external  jugulars,  which  he  asserts  frequently  occurs 
during  the  uraking  up  from  chloroformization.  He  believes  it  to  be  a 
symptom  of  serious  cardiac  embarrassment,  E.  Simontn*  found  that  the 
temperature  usually  rises  during  the  first  st^e  (0,1*^-0, 9'^  C.Jp  falls  slightly 
during  ihe  second  or  remains  above  nonnal,  ^nd  falls  decidedly  during  the 
third  stage,  t 

The  experiments  of  Holmgren,  Kratschmer,  H,  C.  Wood,  ]r..^  and 
others  have  demonstraied  that  the  action  of  chloroform  upon  the  nervous 
system  is  entirely  parallel  to  that  of  ether  (see  page  93),  the  difference 
being  simply  one  of  intensity  of  power.  In  practical  anaesthesia  the  stage 
o(  excitement  is  usually  much  less  severe  with  chloroform  than  with  ether, 
but,  according  to  H.  C.  Wood,  Jr..  this  hy|jerex citation  depends  upon 
the  ethtr  vapor  being  given  to  man  habitually  in  concentrated  Eorm,  when 
the  anesthesia  is  induced  slowly  by  air  containing  a  very  small  percentage 
of  the  anaesthetics,  the  stage  of  excitement  being  greater  with  chlomform 
[han  with  elhcr.  The  motor  disturbances  seen  early  in  chloroform ization, 
as  tn  ciherization.  have  been  supposed  to  indicate  a  condition  of  spinal 


*  Baudin  I A^  Fro^rH  Mid..  Si^pl.  1^74)  called  ntl^nlicn  tn  thp  pjpil  a<  0  ^i<1p  in 
ftikirolortilulton,  stating  thni,  although  at  lint  it  j^q  imilnrmly  dilaim.  nrierwArd^  eI  ia 
MOltomily  Immuvably  i:niitracr«lH  and  tnat  this  U  the  period  fni  opemting.  Schlnger  \9. 
In  aceord  with  Baiidin :  in  one  hundrwl  nnd  twenly  qth  of  nne  hundred  nrd  tweniy-two 
fasrs  ol»ervei].  the  pnpll  was  dUated  diiring  tlie  slagec^  eichttnenl,  and  durtng  cttm- 
pkt« Ginx«thKla  nam>nh-  cnniracled.  Hr  nlso  states  thai  if  during  QHfe^thesia  the  pupil 
rvtum  to  normal,  more  f  hlomform  h  rei]njrpr|,  hut  if  il  suddenly  dilate,  danger  is  immi- 
nrnt.  At  preseui,  htmfvtT,  the  condnlon  cf  the  pupil  n^innot  he  rnnsldpred  n  »Hft  lOiide 
hi  an«filbe:itation  n-iKii-i  {Reichfrl'^  Aifhi-j/tir  Atiat .  rSfifi)  affinn'i  ihnt  in  raTitilt*. 
ilnnng  the  stage  olcxciif  meat,  the  pupil  is  ont  ratted,  diirinp  nnnCithesia  dilnted  *^fhlll 
taa  strenuously  combatc^d  the  cuncLualoiis  of  B.iudin  ;  nnd  in  a  very  L'^irehil  iierie^  nl  es- 
perlrnmts  on  animals  W,  H,  Winaliiw  fuund  that  the  state  of  cbc  pupil  varies  t!ivatly  In 
UiF  Siiiinc  ita.^'^  lit  an£!it1mia.  Thus  in  fouijilelt  jino^iheqi'i,  *u>n»;limes  the  pupil  wiLft 
vidoly  dllatnl,  somcrtimes  contracted;  and  death  sometimH  occuirert  ivilh  a  dilated, 
BomcLimn  with  a  rimtrJi:ierJ^  pupl1,-^ln  tht  [oinier  ca&t  probably  being  syncopal,  in  the 
lalltr  aapliyiiil  {Phila.Ared.  Ttftes .  \l  27^) . 

t  As  tVii;  result  iif  chemjtal  studies,  Julius  Pohl  {Arch./^  Ej:p.  PolkoL  n.  Pftann,, 
lAgj.  i»Ui.)  tirlieve^  ihtit  moFe  ch1i>rufartn  exists  d  11  rlr%  the  narcotic  periwi  Jn  tlicbrala- 
tkaue  lUza  m  the  bloi^  coniinc  lo  U- 
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stimuktion,  but  have  been  shown  by  Bert"  to  be  of  purely  psychical 
origin, 

Bernsldn'  iound  thai  thtre  was  no  perceplible  differeni^  in  the  con- 
ducting power  of  the  two  ischiatic  nerves  of  a  Irog  chloroiormed  after  one 
of  its  iliac  arteries  had  been  lied, 

Circulation.  —  In  some  aniniah  the  first  effect  ol  the  inhalation  of  chlo- 
roform upon  the  circulation  is  a  decrease  in  the  Irequcnc)'  of  Ihe  heart's 
action.  Dogiel  believes  that  this  is  due  to  a  stimulation  of  the  inhibitory 
cenirea,  because  he  lias  found  that  it  does  not  occur  after  section  of  the 
vagi.  The  after- in  crease  in  the  rapidity  oi  the  pulse  appears  to  be  due,  at 
least  in  port,  lo  paralysis  of  the  inhibitory  centres,  upon  which  chloroform 
seems  loaci  as  upon  the  ociilo-motor  centres,  producing  in  Them  at  first 
ejtcessive  functional  activity,  but  afterwards  functional  paralysis,  Both 
KraCschmer  and  Knoll  (see  page  92 )  have  noticed  in  rabbits,  when  cither 
ether  or  chloroform  is  inhaled  through  the  nose,  a  momentary  rise  of 
arterial  pressure  corresponding  to  an  arrest  of  respiration,  and,  like  it, 
evidently  produced  by  irritation  ol  the  peripheral  trit^eminal  branches. 

As  was  first  proved  by  the  English  Chloroform  Committee,"  after  the 
f\x^l  half-minute  of  the  inhalation  of  chloroform  there  is  a  progre^ive 
lowering  of  the  arterial  pressure-  This  has  been  confirmed  by  all  ob- 
servers  and  is  an  established  faet.  The  matter  siill  somewhat  in  dispute 
is  as  lo  the  immediate  mechanism  o!  the  fall.  Sansom  and  Harity  state 
that  there  is  a  spa^m  of  the  small  vessels,  which  can  be  readily  seen  to 
occur  in  the  web  o(  the  frog  during  cbloroformization.  Not  until  the 
third  stage  is  reached,  according  to  these  authors,  do  the  vessels  relax 
Into  dilatation.  If  these  observations  be  correct,  chloroform  first  stimu- 
laies  and  afterwards  depresses  the  vasomotor  centres.  In  accordance 
with  ihis  are  the  important  experiments  of  Gaskell  and  Shore,"  who  find 
that  the  local  application  of  chloroform  to  the  medulla  or  its  injection  into 
the  cerebral  artery  produces  an  immediate  rise  of  blood- pressure,  usually 
accompanied  by  a  slowing  of  the  heart,  which  is  followed  by  a  fall  of 
pressure  so  soon  as  the  chloroform  is  able  to  difiuse  itself  throughout  the  cir- 
culation. Gaskell  and  Shore  further  so  connected  the  carotid  arteries  and 
jugular  vein  of  an  animal  CA)  with  the  similar  vessels  of  a  second  animal 
(B>  th^t  the  brain  of  A  was  fed  exclusively  with  blrawJ  from  B.  It  is 
plain  that  chloroform  given  lo  B  would  reach  the  brain  of  A  but  would 
not  reach  the  heart  of  A,  Under  these  circumstances  it  was  found  that 
chlcirttform  administered  to  B  produces  rise  of  blood -pressure  in  A.  In  a 
second  series  oi  experiments  ihc  blood-vessels  of  A  were  so  connected 
with  those  of  B  that  when  chloroform  was  administered  to  B  it  reached 
the  heart  of  A  and  all  other  portions  of  the  body  ercept  the  brain. 
When  this  was  the  case,  chloroform  given  to  B  produced  an  immediate 
fall  of  pressure  in  A  without  there  having  been  any  rise,  la  other  words, 
when  chloroform  reached  the  vaso-motor  centres  and  not  the  heart,  it. 
caused  rise  of  ari^-rial  jiressure  ;  when  it  reached  the  heart  and  not  the 
vaao-motor  centres,  it  caused  fall  oF  pressure. 
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Tlie  only  experiments  with  which  we  are  acfjuainted,  [o  which  any 
neighl  should  be  attached,  as  indicating  that  clilorufDrni  primarily  par- 
alyzes the  vasomotor  centres,  are  those  published  as  long  ago  as  1874  by 
H-  P.  Bowditch  ard  C  S,  MinoL"  In  these  evperiments^  which  were 
m^ule  upon  cnrarLzc^d  animals,  "  initalion  uf  the  saphcna  nerve  raiist^d  a 
much  lc33  marked  rise  of  blood -tension  than  when  the  anaesthetic  was  not 
used.  Sometimes  there  was  absolutely  no  rise  of  tension  to  be  observedj 
white  at  other  times  the  rise  was  in>m  one-third  10  one-hall  that  prmluced 
by  the  same  irritation  on  a.n  animal  not  subjected  to  the  action  of  chloro- 
tortn."  Further  compression  of  the  carotid  in  the  chloroJormed  animal 
did  not  catise  the  cnscomary  spasm  and  rise  of  arterial  pressnre. 

It  must  be  remembered  that  theae  experiments  ol  Boiv ditch  and  Minol 
were  made  at  a  time  when  the  importance  of  the  subject  had  not  been 
fully  realized  :  that  on  the  carotid  but  a  single  experiment  was  made  ; 
and  that  there  was  frequently  in  the  experiments  of  Bowditch  and  Minot 
a  ffrcat  rise  of  pressure  (oliowing  irritation  of  the  sensiUve  nerve,  though 
the  rise  was  not  as  great  as  in  the  normal  dog. 

It  must  also  be  remL-mbered  that  chlortjformization  interferes  with  the 
fuiicttonaJ  activity  of  the  sensory  aide  of  the  nervous  system,  so  that  an 
iinpulse  produced  by  irritation  of  the  sensitive  nerve  fails  to  reach  the 
vaso-motor  centres  in  full  force.  In  many  :jf  the  experiments  of  Bow- 
ditch and  Minol,  irritation  of  the  saphenous  ncrre  produced  dbtinct  rise  of 
pressure,  showing  that  the  vasomotor  centre  was  not  paralyzed^  though 
the  arterial  pressure  had  fallen  very  distinctly  :  hxe  in  chloroform- poi- 
soning there  is  a  va£0-motor  paralysis,  and  it  may  very  well  be  that  in  the 
single  carotid  experiment  of  Bowditch  and  Minot  the  chloroformizacion 
had  been  carried  on  to  the  fullest  extent-  The  results,  thereforer  of  Bow- 
ditch and  Minot  are  not  proof  of  the  incorrectness  of  the  theory  of  Gas- 
kell  and  Shore  ;  and  the  drift  of  the  present  evidence  is  to  show  that 
chloroform  in  the  earlies!  stages  of  its  acli&n  stimufaUs  ralhfr  than  de- 
prrssfs  (he  vaso-inotor  centm^. 

On  the  heart  itself  chloroform  undoubtedly  exerts  a  steady*  powerful 
depressing  influence.  Injected  into  the  jugular  vein,*  it  instantly  arrests 
the  heart's  action  and  destroys  its  muscular  irritability  +  Even  the  vapor 
dI  chloroform,  when  locally  applied  to  the  exposed  heart,  paralyzes  it." 
When  artificial  respiration  is  maintained,  the  cflcct  of  chloroform  b  very 
apparent,"  By  a  very  ingenious  series  of  experiments,  Mac  William  ^ 
ta»  proved  that  very  early  in  chloroform  anesthesia  there  is  a  inarked 
diminution  of  the  force  of  the  auricular  and  the  ventricular  beats,  accom- 
panied by  dilatation  of  the  cardiac  chambers,  due  to  the  direct  influence 
of  the  chloroform.  Again,  as  stated  by  Gaskell  and  Shore,  even  the 
tracinga  of  the  Hyderabad  Commission  demonstrate  that  from  the  very 
b^inning  of  chioroformization  the  excursions  of  the  heart-beat,  as  shown 


•  Sec  bIfW  MacWilbbiU's  cxpcrimtnl?. 

t  Clover  ( fUifl^.  hTed.Joum,  i^\.  GosncUn  (v4rf4-  Cin.^  184S) 
W«d- 
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on  the  Fick  manometer  ir  ihe  most  typical  manner,  get  smaller  and 
smaller  as  the  prcfiure  Eall^,  Indeed  ^  as  Gaskell  and  Shore  say,  "  everj' 
one  would  agree  with  the  Cotmnission  that  they  [the  pulae-waves]  are  ot 
the  typical  kind  which  would  be  produced  if  direct  weakening  of  the  heart 
wert:  the  cause  of  the  fall  of  blood- pressure  in  chlorofonn  adminislration.  "* 

Putting  all  the  evidence  together,  it  seems  to  us  to  have  been  com- 
pletely demonstrated  by  physiologists,  first,  that  chloroform  is  a  direct 
deprt'ssaiit  a/id  paralyzant  to  the  heari-iauscle  cr  its  contamed  ganglia  ;  f 
second,  that  the  fa/!  of  biood-pt'cssure  tukich  occurs  in  chiorof^rmizaii&n  IJ 
in  great  part  due  to  this  direct  depression  of  the  heart. 

Respiration. — So  soon  as  psychical  excitement  has  passed  of!,  or,  at 
first,  if  there  be  no  such  excitement,  the  respirations  may  be  rendered 
slower  by  chloroform,  but  after  a  time  ihey  are  generally  quickened,  and 
as  the  inhalation  Is  persisted  in  they  become  more  and  more  shallow, 
irregular,  and  distant,  and  finally  cease.  In  1870  Paul  Bert "  asserted  that 
during  chlorofermization  there  is  more  than  the  normal  pcreentage  of 
oxygen  in  the  blood,  but  in  18S5  he  aflirmeri  that  there  was  less  than  the 
normal  percentage."  There  does  not  seem  to  be  much  doubt  that 
the  results  of  L.  G,  de  Sain  I- Martin'*  arc  correct, — namely,  that  whibt 
(probably  on  account  of  excessive  respiration  from  excitement)  in  the 
beginning  of  chloroform  i/ati on  there  is  ^omelimes  hyperoxygenation  oi 
the  blood*  the  rule  during  full  anaesthesia  L3  decrease  of  the  oxygen  of  the 
blood  with  increase  of  the  carbonic  acid. 

Bhod. — According  to  Harley,"  blond  to  which  as  little  as  five  per 
cent,  of  chloroform  has  been  added  becomes  very  liquid  and  of  a  bright 
arterial  hue.      Alter  a  time  crystals  of  oxyhiemoglobin  lorm  in  it.     Boett- 


*  Tbe  vrork  of  the  Hydermbad  CcriiiiniMiiou  baa  become  so  celebrated  that  it  hanU)' 
seems  neccaaaxr  to  explain  itial  they  reached  wilh  crticme  pn^itivencsa  the  condunn 
tbflt  chloralorm  kills  purely  through  the  rcflpiralian»  and  thai  il  is  a  pcrfcelly  safe  Bmo- 
thelir.  Rather  slrnnft^ly)  they  biued  their  belief  that  the  fait  of  blood -pressure  under 
chloroform  ia  not  due  to  weakening  of  the  heart  chiefly  upon  certain  iilvpical  traciriKa 
which  thc^  obtained.  Tbe  publicali^ci  of  tbcse  tracings  shaws^  in  the  languap^c  of  Cas- 
kcJI  and  Shurc,  ^'  thai  ihe^ie  ca^ts  afford  no  proof  whatever  that  the  heart's  action  is  not 
impaired  bv  the  action  of  chloroform." 

t  Reflhh  Cardiac  Inhibition. —Inienae  irritation  of  ihc  reapirnion'  poaiaKc*  may 
have  a  ver>'  nuiTkcd  influence  upon  the  bean  by  acting  reflcxly  through  the  inhibitory 
ccTttrea.  and  some  aulhontiea  believe  that  sudden  arre^  of  the  heart's  acli^im  in  this  vay 
occasionAJly  occurs  during  chloroformiEation.  Vulplan  hjm  shown  laec  Che-osaI.)  Ihal  a 
heart  under  the  influence  of  chloral,  a  substnnce  closely  aUied  ti>  chloroform  in  it-^  heart 
BctionT  is  cKdeedin^ly  sensitive  to  slight  irihibitory  [mpulseSr  It  is  rwlorious  lluit  during 
chloTofDrtiiiuition  death  has  cjfltin  occurred  immediately  after  thi?  first  incision-  This 
sugge^ta  that  the  fata!  syncope  may  be  due  to  the  Irritation  produced  by  the  knife,  and 
ihal  it  ifl  wiser  for  the  surgeon  lo  wait  until  complete  chlordEormizalion  occurs  with 
absolute  Abolition  of  reflexes.  Wo  are.  howcvvr.  not  inclined  to  attach  much  Credence  to 
the  theory  of  r^lIcA  inhibitory  arrest  of  the  heart.  In  a  careful  series  cf  experiments 
(flee  address  on  An^Uheita^  H.  C-  Wood  found  il  eai^y  in  (he  dog  to  cause  mnrked  rellci 
inhibition  of  the  heart  by  irrilalinp;  the  upper  air  possngca  with  chloroform,  hut  it  was 
impossible  to  produce  compltte  cardiac  arrest.  The  mL-rc  rapidity  of  the  occurrence  di 
the  ayncope  after  the  first  whiff  of  the  chloroform  ir  of  little  importance  as  an  arjtrumcnt 
in  favor  of  the  tht^i^ry  ihst  dealh  i«  causvd  liy  irrilalion  of  the  peripheral  nerves  in  the 
lungir,  pinctf  thc^  pulmonic  absorption  of  chlorolorm  i?  practically  instnntaneouE  and  the. 
blood  Eoes  directly  f  rorn  the  lungs  to  the  heart. 
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cher*  was,  we  believe,  the  first  to  study  these  changes  closely.  The  first 
alteration  DOticeable  in  the  red  blood-disks  is  a  diminution  of  their  &iie, 
which  A.  Schmidl  and  F,  Schweiger-Seidd  "  assert  to  be  due  lo  coniiac- 
tion.  because  when  blood  ia  treated  with  water  until  the  red  globules  dis- 
appear, and  carbonic  acid  gas  is  passed  through  the  liquid  until  they 
reappear,  on  ihe  addition  o[  clilortjform  the  sharply  contoured  liodies  will 
be  aecD  to  undergo  marked  contraction.  As  was  first  shown  by  Boettcher 
and  corhrmed  by  Schmidt  and  SchweJger- Seidell  chloroiomi  alone  pro- 
duces no  other  alteration  than  contraction  in  the  red  blood-disks.  If, 
however,  air  be  admiUed  lo  blood  containing  ciilorofonn,  the  corpuscles 
rapidly  dbappcar,  dissolving  in  the  serum,  out  of  which,  aitcr  a  time,  oxy- 
haerooglobin  crystalLizes.  Both  ol  the  authorities  quoted  believe  that  the 
latter  changes  are  due  to  oxidation.  Boettcher  slates  that  chloroform- 
vapor  miAcd  with  air  converts  enough  oi  ihc  oxygen  of  the  latter  into 
ozone  to  react  with  iodinized  starch-paper  ;  and  Schmidt  and  Schweiger- 
Seidel  have  lound  thai  an  excess  of  carbonic  acid  in  the  blood  interferes 
with  the  changes  caused  by  chlorolorm.  From  these  facts  it  secjns  prob- 
able that  thevr  opinion  as  to  the  nature  oi  the  blood-changes  is  correct, 
Hajley  has  studied  the  effect  of  chloroform  or  the  absoqitfon  of  gases  In 
the  blood.  He  states  that  when  chloroform  is  added  to  fresh  blood,  and 
the  mixture  allowed  to  stand  for  twenty-four  hours,  a  marked  increase 
lakes  place  in  the  proportion  of  oxygen  and  a  lessening  in  that  of  car- 
bonic acid.  This  is  in  atcfud  with  the  theory  just  mentioned  ;  for.  after 
the  complete  oxidation  oJ  the  hemoglobin  brought  about  by  the  chloro- 
lorrn,  further  consumption  of  oxygen  could  not  occur,  and,  as  it  continued 
lo  tjp  atjsorhed  from  the  mt,  it  must  accumulate  instead  of  being  con- 
verted into  carbonic  acid. 

After  death  during  chloroform  anaesthesia  the  presence  of  gas  has  been 
frequently  noticed  in  the  blood-vessels  and  in  the  heart.  Contrary  to  the 
conclusions  reached  by  various  authors,  Kappeler"  has  shown  that  usu- 
ally, if  not  always*  the  gas  has  been  liberated  by  putrefactive  changes 
occurring  after  death.  The  statement  of  Pirogoff,  that  he  has  witnessed 
ihc  throwing  out  of  gas  from  the  blood  during  life,  has  never  been  con- 
firmed, but  it  is  possible  that  the  chloroform  may  have  some  influence 
upon  the  capacity  of  the  blood  for  holding  gases. 

How  far,  during  ordinary  narcosis,  chloroform  produces  changes  in 
the  blood  is  uncertain.  A  very  sensitive  test  of  the  destruction  of  the  red 
disks  in  tlie  body  is  found  in  the  produclion  of  icterus  ;  icterus  following 
chloroform ization  is  \'ery  rare,  but  the  assertion  of  Frerichs  that  it  does 
occur  is  correct.*'  Bernstein"  and  Lcyden"  have  found  traces  of  bile- 
pi^menl  in  the  human  urine  after  chloroform -narcosis  ;  whilst  Nothnagel" 
detected  bile  coloring- matter  in  the  urine  of  rabbits  after  subcutaneous 
injection  of  chlorofonn  or  ether.  Hiisemann  *  intimates,  on  what  author- 
ity we  do  not  know,  that  after  anaesthesia  bile-ncids  (the  precursors  of 


*  Braibtrd,  tMit/frsiiy  Med.  Mag^xine,  1G99, 
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icterus]  appear  in  Lhe  uritic  ;  buE  Kappdcr,"  m  twccly-tivc  cases  of  chb- 
roforai -narcosis,  was  tiot  able  to  obtain  a  trace  of  biliary  coloring -iDatter. 
Sokoiovski*  asserts  thai  the  fir^t  few  hours  after  chloniforraizarion  ther* 
is  a  decrease  of  lhe  immature  white  blood -corpuscles,  with  an  increase  oi 
the  mature  while  blood- corpuscles,  followed  by  gradual  return  to  normal, 

G^n^ral  Nutrition. — That  chlcrnform  affects  the  general  nutrition  of 
the  body  is  demonstrated  by  the  wide-spread  iatty  degeneration  which 
sometimes  lollows  long- continued  narcosis  produced  by  it  (sec  page 
117J,  as  well  as  by  the  obserx'fltions  of  Sirassmann,"  who  found  that  a 
pronounced  increase  of  the  nitrogenous  dimination  follows  diloroform- 
narcosb,  an  increase  which  would  aecm  to  be  directly  due  to  the  anas^ 
thecic,  since  Salkowski  demonstrated  that  chloroform -water  given  to  dogs 
dislinctly  increases  the  destruction  o\  nJtrc^enous  substance*  in  the  body 
without  producing  narcosis.* 

According  to  the  researches  of  Strassmann*  and  of  Salkowski,'^ 
chloroform  is  an  active  antiseptic  and  germicide.  Both  Salkowski  and 
A-  Bcrtcls"  find  that  the  drug  also  checks  the  action  of  pepsin  and  other 
unformed  lermerts. 

THtkAPKCTic^i- — For  a  discussion  of  the  use  of  chloroform  as  an 
anesthetic,  see  page  106. 

When  administered  by  the  mouth  in  sufficient  quantity,  chloroform 
produces  symptoms  similar  to,  but  much  more  permanent  than,  those 
which  it  causes  when  inhaled.  It  is.  however,  very  rarely,  if  ever,  used 
in  this  way  for  its  constitutional  effect,  but  is  sometimes  of  advantage  in 
severe  Tteura/gta.  When  quinine  for  any  reason  eannot  be  administered 
in  ;in  d?a^,  a  sufficitnt  dose  of  chloroform  (f^ss  to  (gi)  to  produce  a  mild 
narcosis,  just  before  the  expected  lime  for  the  recurrence  of  the  chill,  will 
usually  abort  it- 

Chloroform  by  the  mouth  has  been  also  highly  recommended  as  a 
vermifuge  in  cases  of  tape-wQrm^  but  is  of  very  doubtful  value. 

When  chloroform  is  taken  into  the  stomach,  a  considerable  portion  of 
il  is,  without  tloubtf  evaporated,  so  that  the  intestinal  cana!  becomes  filled 
wiLh  the  vapor.  Chlorofotm,  therefore,  when  so  placed  exerts  both  a 
local  anodyne  and  a  stimulant  carminative  action.  For  this  reason  it  is 
extremely  valuable  in  all  cases  of  colic,  and  it  will  often  even  asauagie  the 
pain  of  coiica  pictmtttm^ 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very  laigcly 
combined  with  other  substances  into  linimentSj  which  are  especially  useful 
in  cases  of  chronic  rteuraigic  or  rhcumatk  pains. 

Poisoning  has  been  produced  by  the  swallowing  of  chloroform.  The 
symptoms  induced  have  been  stupor,  with  contracted,  or,  in  later  stages, 
dilated,  pupils,   and  a  stertorous  respiration,  which  linally  becomes  very 
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•J.  Petmschky  {D^ntsckt  M^d.  WochnMch,,  iflgr.  xriJ,)  hw  Tioticed  thai  otter  dcnth 
fmn  chlnroform  tliL-  Jn(ort:e1]vilar  juici^^  bi^corni.-  rapidly  acid,  and  ho  has  Founil  that  Ihis 
is  noL  puculiar  lo  chloroFurin,  but  Uilws  place  qIeo  after  dtath  (rom  other,  arsenic,  and 
other  poiaona. 
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nrrc^lar,  shallow,  and  often  distant  Tlie  amount  necessary  to  destroy 
lile  probably  varies  greatly,  but.  according  lo  L.  Lcwin,  a  single  drachm 
has  produced  death.  In  some  cases  ^  the  fatal  result  has  occurred  From 
secondary  gastritis  many  days  after  taking  the  medicine  ;  and  not  rarely 
violent  gastritis  with  jaundice  apparently  from  inflammation  of  the  gall- 
ducls  has  been  produced  Recovery  has  occurred  after  the  ingestion  oi 
three  ounces  without  vomiting  ;^  also  live  ounces.  The  treatment  consists 
ID  the  lise  of  the  stomach-pump  and  of  the  various  ordinary  methods  oi 
arousing  a  narcotized  patient,  especially  the  alternate  cold  and  hot  douche, 
artificial  respiration,  and  the  veiy  cautious  use  of  diffusible  stimuli  if  re- 
quired. Death  may  occur  during  the  narcosis,  or  the  patient  may  sur- 
vive this  and  perish  from  inflammatioD  of  the  trachea,  ccsophagus,  and 
stomach,  caused  by  the  local  action  of  the  chloroform. 

The  recognition  ol  chloroform  as  the  probable  cause  of  any  given 
death  cannot  be  based  upon  the  post-mortem  appearances.  Indeed,  the 
latter  are  of  00  value  in  deciding  such  a  question.  The  ar;psthetic  may, 
however,  be  recovered  by  distillation  of  the  lungs  and  blood  within  a  cer- 
tain period  ol  dmc  after  death.  As  to  the  length  of  this  time,  so  far  as 
we  are  aware,  no  investigations  have  been  made. 

Crimirml  Rt:htiims. — Experiments  made  ai  the  Philadelphia  Hospital 
and  continued  by  Dolbeau"  have  proved  that  persons  sound  asleep  may 
be  chloroformed  without  being  awakened.  Anesthesia  cannot,  however^ 
produced  in  any  one  partially  awake,  or  ever  sleeping  lightly,  without 

or  her  knowledge. 

Quite  a  number  o(   professional   men  have  been  accused,  and  some 

conviaed  on  the  charge,  of  committing  rape  on  females  in  whom  they 

had  induced  anesthesia.    No  douht  the  women  believed  (hat  they  had  been 

latcd  ;  but  it  is  certain  that  in  many  of  the  cases,  and  probable  that  in 

of  theoi,  they  mistook  for  the  real  act  the  subjective  erotic  sensations 
Induced  by  the  chloroform  or  ether.  The  valuelessness  of  the  testimony  of 
persons  as  to  occurrences  during  the  time  of  their  intoxication  with  an^^ 
Ihetiis  should  be  recognized  by  law  as  a  governing  principle  of  evidence. 

AoMixisTBATEON. — Inremally,    from    fifteen    drops   to  a   flnidrachm 

9-3.7  C.c. )  of  chloroform  may  t;e  given  in  emulsion,  or,  as  it  lias 
been  stated,  dissolved  in  tc'ycerin  (ore  lo  three).  The  deep  injection 
of  hatl  a  drachm  of  chloroform  has  been  recommended  very  strenuously 
by  Bartholow  in  obstinate  tte^iralgia.  and  has  lound  some  favor  in  France.  ^ 
In  the  only  case  in  which  wc  have  tried  it,  one  of  trigeminal  neuralgia,  the 
local  symptoms  caused  by  it  were  so  severe  as  to  imperil  the  life  of  the 
ptttienL  The  U.  S.  Pharmacopceia  recogiii/-es  a  spirit)  SpiRlTua  Chlo- 
itoFCSMr — six  percent.,  U.S.),  dose»  one  to  two  fluidrachms  f,V7-7'5 
<lc),aTid an  emulsion  t  Emulsum  CHl-OkoroRMr — four  per  cent.,  U.S.); 
a  liniment  (Linimf-Ntum  Chlokoformi — thirty  per  cem,,  U.S.). 
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Ethyl  Bromide  is  a  colorless,  very  volatile,    very  fluid  liquid, 
the  specific  gravity  1.49,  oi   a  sweet,  chloroform -like  smell ;  not 
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readily  InAammablc ;  insoluble  in  water,  but  mUing  with  clhtr.  chloro' 
form,  fat,  and  tthereal  oils  in  all  proportions.  It  does  not  soUdily  al  ^2°  F. 
Any  preparation  of  it  which  has  color,  or  seems  irritating,  or  has  a  dis- 
agreeable sinellj  is  unlit  loi  medicinal  use.  It  must  clearly  be  separated 
by  the  practitioner  item  ^/Aj'/^w^-^rciOT/i/c,  which  has  a  specific  gravity  z.  16, 
and  solidifies  at  32*^  F-  into  a  crystalline  mass.  At  least  onc^  and  probably 
more  deaths  have  been  produced  by  the  substitution  of  the  elhyletie  bro- 
mide for  the  clhyi  bromide.^  Ethyl  bromide  degenerates  under  the  in- 
fluence of  Hghl  and  air,  and  should,  theretore,  aJways  be  kept  in  small 
bottler  ol  dark  glass,  closely  corked. 

Ethyl  bromide  was  first  proposed  as  an  anarslhetic  by  Tbociaa  Nun- 
nelly  in  iS49f  but  was  not  brought  earnestly  before  the  profession  undl 
1876-77,  when  attention  was  directed  to  it  by  Rabuteau  in  France  and 
Laurence  TurnbuU  in  tlie  United  Slates,  lis  Influence  is  usually  mani- 
fested in  a  few  seconds  after  the  beginning  ol  an  mhalation,  and  lasts  Irom 
one  and  a  half  to  three  minutes  after  the  reraoval  of  the  drug  from  the 
motilh.  A  peculiarity  that  has  l>ecn  noted  by  several  observeis  is  a  ten- 
dency for  sensibility  lo  be  lost  before  consciousness,  and  Montgomery 
has  especially  noted  that  during  parturition  ethyl  bromide  will  do  away 
with  most  of  the  suffering  without  arresting  the  patns  or  producing  com- 
plete relaxation  of  the  muscles  ;  indeed,  il  appears  to  be  common  for  the 
general  muscular  tonus  to  be  greatly  increased  by  it  According  to  John 
H.  Brinton.  muscular  excitement,  as  shown  by  rigidity,  local  spasms,  and 
even  general  lel^nus  with  opisthotonos,  occurs  so  frequfully  as  seriously 
to  interfere  with  the  anaesthetic  use  ol  the  drug,  especially  as  this  con- 
dition during  a  surgical  operation  is  attended  by  great  increase  of  liemor- 
riiage.'  During  narcosis  the  corneal  and  pupillarj'  reflexes  are  usually 
preserved,  and  the  eyes  arc  sometimes  wide  open  and  crossed  from  con- 
tractions o  I  their  muscles  (Gilles'), 

The  physiological  action  of  ethyl  bromide  has  been  jiartially  studied 
by  Schneider,  by  Abonyi.  by  Thornton  and  Maawdl.'  and  by  H.  C. 
Wood.  Schneider  states  that  the  arterial  pressure  does  not  fall  until  very 
laic  in  the  bromide  narcosis,  and  that  death  takes  place  always  through 
arrest  of  the  respiration.  In  these  statements  he  is  in  accord  with  r^ults 
oblaincdby  Abonyi,' who  was  not  able  to  detect  any  alteration  in  the  beat 
of  the  exposed  heart  of  the  frog  in  which  narcosis  was  produced.  On  the 
other  hand,  the  experiments  of  Thornton  and  Maxwell  are  in  agreement 
with  our  own  iji  ahowing  that  fall  of  the  arterial  prcasure  occurs  very  early 
and  increases  steadily  with  a  persistent  inhalation.  In  H,  C-  Wood's  ex- 
periments ethyl  bromide  seemed  lo  act  on  the  circulation  precisely  as 
does  chloroform,  altliough  less  powerfully.  It  is  possible  that  this  differ- 
ence of  result  has  depended  upon  some  of  the  ethyl  bromide  used  being 
impure. 

In  the  eighth  edition  of  this  book  it  was  stated  that  "clinical  results 
show  that  ethyl  bromide  is  a  very  dangerous  ansESthetic,"  there  at  that 
time   having  been   three  deaths   reported  as  produced  by  it   in  a  very 


Einiiecl  number  ol  adm  mist  rations.'  Gilles,  however,  asserts  that  In 
twenty  thousand  succeaaive  administrations  of  ethyl  bromide  m  Germany 
there  b^s  b^ en  no  iaXSii  result  when  a  chemically  p^re  bromide  has  been 
administered-  Nevertheless,  the  deaths  recorded  by  A.  Gleich '  and  by 
Suarez  de  Mendo£a^  show  that  the  pure  bromide  is  capable  ol  causing  a 
laial  accident,  since  in  Gieich's  case  the  bromide  given  was  that  habiludUy 
used  in  the  large  German  climes,  and  in  Mendoza's  ease  chemical  analy- 
sis after  death  proved  the  purity  of  the^  drug.  When  a  very  brief  an- 
aesthetic eflect  is  desired  ethyl  bromide  may  be  used  as  probably  n^ 
more  dangerous  than  cldoroform  ;  but  the  fugaeiousness  of  Its  action  and 
the  muscular  escilement  which  it  causes  forbid  its  general  employment 
ifl  major  surgcryn  whilst  the  recent  developments  of  local  aneesthesia 
greatly  lessen  the  field  o(  its  utility  in  minor  operations.  The  ease  with 
which  ethyl  bromiile  undergoes  change  offers  a  serious  difficulty  to  its 
use.  Certainly  the  surgeon  should  sec  that  tlje  individual  specimen 
employed  has  every  appearance  of  being  pure, 

Hennicke  has  proved  chat  ethyl  bromide  undergoes  decomposition 
ia  [he  system  with  the  liberation  of  bromine  compounds,  and  as  bromine 
is  much  more  poisonous  than  chlorine,  it  is  to  be,  a  priori,  expected  that 
ethyl  bromide  will  be  more  apt  to  produce  wide-apread  organic  changes 
in  the  genera]  tissues  ihan  is  the  older  anaesthetic.  In  accordance  with 
this,  caaea  have  been  reported  by  Rdch'  and  by  P'latlen,"'  in  which  the 
inh^aEion  of  the  bromide  has  been  followed  by  persistent  vomiting, 
general  weakness,  and  death  ( in  from  one  to  seven  days),  and  in  which  the 
liver,  the  kidneys,  and  the  heart^muacles  were  found  to  have  undergone 
acute  fatly  degeneration, 

Pemtal — TRTMErHVLETHVLENE. — This  ts  a  colorfesB,  highly  inflam- 
mable liquid,  btfiling  at  loo"^  F.,  originally  proposed  by  W.  Lombardino 
as  a  practical  anaesthetic.  It  acts  with  great  promptness  without  marked 
disagreeable  symptoms,  producing  a  sfiort  narcosis,  which  is,  however, 
longer  than  lha(  caused  by  ethyl  bromide.  In  three  hundred  narcoses 
by  itn  P.  Philipp'  tailed  to  find  any  depression  of  the  heart  or  severe 
asphyxia.  Pental  is  also  commended  by  Kleindienst,  who,  however, 
noied  that  very  frequently  three  or  four  days  afler  the  narcosis  there 
was  abundant  albuminuria,  and  not  rarely  hH:maturia  or  hemoglobinuria 
occurs-  In  a  study  ot  Ihe  dru^  by  David  Cema,^  ana^thesia  causetf  by 
it  in  ihe  dog  was  found  to  be  accompanied  always  by  marked  fall  of  The 
arterial  pressure,  and  the  conclusion  was  reached  that  the  remedy  de- 
presses the  heart.  The  alleged  action  of  pental  upon  the  kidneys,  if  it 
be  true,  negatives  its  use  as  a  practical  anaesthetic.  From  the  statistics 
of  Gurli.'  it  ia  the  most  dangerous  of  all  the  an;esthetic3,  there  having 
been  three  deaths  in  the  six  hundred  reported  narcoses. 


MErnVLENE  BiciiLORiDE  was  introduced  to  the  notice  of  the  profs- 
5ion  by  B.  W.  Richardson,  ^  as  an  aro^thetic  simDar  to,  but  more  pleasant 
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and  possibly  safer  than,  chloroform,  and  lias  been  rather  esti;nsiv€ly  used 
m  London.  Il  has  never  been  Izi^&ly  employed  in  this  cctintry.  There  is 
no  way  of  knowing  how  niany  times  k  has  l>ecn  adminbtcred,  but  Dine 
cases  of  death  Ironi  its  use  are  recorded,'  The  detailed  phenomena  in 
these  cases  indicate  that,  like  chloroform,  methylene  bichloride  kills  by 
pamlyziTig  the  heart  It  is  not  probable  thai  it  will  ever  come  into 
general  use  as  an  anEcsthetic, 

Practical  A\,tsTHEsiA. — Although  various  substances  have  from 
time  to  time  been  used  as  anesthetics,  the  surreal  profession  has  prtic^ 
ticaliy  settled  down  to  the  employment  ot  either  ether  or  chloroform,  and 
experience  seems  to  show  that  there  are  no  other  known  agents  which  act 
as  well  as  do  these  t^o  liquids.     The  question  as  to  whicb  of  them  should 
be  preferred  is  a  vital  one,  as  are  also  the  questions  how  to  recognize  and 
how  to  ireat  the  accidents  which  occur  during  anaesthesia.      Il  must  be  in  ^ 
the  beginning  gmntcd   that   the  production  oE  do^^^thcsl^  is  always  at<  f 
tended  by  a  danger  which,  though  small,  is  positive,  and  that  fatal  acci- 
dents will  always  occur  from  time  to  lime.    There  are  few  things  in  medical  _ 
literature  more  tiresome  than  tlie  arrogant  assertions  of  various  surgeons  fl 
that  they  have  never  had  a  fatal  accident  from  chloroform  or  ether  because 
of  the  special  methods  by  which  they  have  used  them.     May  their  conceit 
die  with  them.      All  ihat  a  surgeon  can  hope  for  is  to  reduce  the  number^ 
of  these  ciccldents  to  a  minimumH 

In  selecting  the  agent,  convenience  of  administration  both  to  the  sur- 
geon and  to  the  patient  is,  of  course,  of  importance  ;  but  we  hold  thai 
such  advantage  ought  not  to  be  pitted  against  danger  of  fata]  results. 
For  reasons  which  were  given  in  H.  C,  Wood's  address  before  the  Berlin 
International  Congress,  it  is  doubtful  whether  half  the  deaths  produced 
by  anasthetics  are  reported^  but  thousands  have  been  recorded.  The 
ratio  of  deaths  to  inhalations  for  chloroiorm  is  given  by  Lyman  aa  i  Id. 
5S60  ;  by  Richardson  as  i  in  2500  to  3000  (see  aJso  Coats,')  ;  whilst 
Andrews  records  il  for  ether  as  1  in  33,^04,  and  Lyman  as  ]  in  16,542. 
In  nearly  one  million  of  inhalations  ("George  M.  Gould  *'),  the  mortality 
was,  with  chloroform,  i  in  3749  ;  ether,  t  in  16,675.  Garree*  gives  the 
deaths  in  three  hundred  and  fifty  thousand  cases  of  recent  inhalation  of 
ether  as  i  in  14,000.  Gurlt*  in  over  three  hundred  and  thirty  thousand 
cases  gcti  the  mortality  for  chloroform  as  t  in  2075:  ether,  i  in  511s  ; 
chloroform  and  ether  mixed,  r  in  7613;  A.  C.  E,,  i  in  3370;  ethyl' 
bromide,  i  in  5396-*     These  staiistica  are,  taken  together,  so  enormous 
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*  Although  nol  able  To  ipvc  dHiulle  ■itatiflic**  upon  (lie  fact,  wc  are  aiTDTik^ly  mcMnrd 
ttf  btlicvc  l]j;it  dcfllhs  frcjpi  an^rslhnla,  and  capttially  from  ethtr>  art  [jrupoTtionaldr 
nioie  frcffuem  in  E!utu:»c  thiin  in  America..  If  this  he  ao,  one  n^a^un,  h  ^ecms  tu  us.  is 
to  Ik  loi>kei]  fur  in  die  use  ur  the  Clover  and  other  fnrms  ijf  cluavd  inlialers,  ivilti  whicb 
the  anitatlmia  piuduceij  is  In  n  jrrcalcr  or  less  cjitciU  due  to  mtiiianicnl  aspliyiJMlon, 
Some  yeaia  alnce  a  mdlicid  uT  rapid  cttierisaliun,  in  which  tlie  elhn"  wa-t  put  into  a  ji^alloD 
Iat  and  [be  patient  fcnicd  to  bTfathc  in  and  out  of  tbc  jar  vin  tr[ci]by  Akhcw  in  the 
Unlveiaity  Hospital,    Antsiheaia  was  produced  alracal  ui  otitc  with  very  liitle  excite- 


in  extent  and  so  concordant  that  ii  must  be  considered  established  that 
the  ratio  of  deaths  froni  chloroform  is  about  four  limes  greater  than  lliat 
Irom  ether. 

The  assertion  that  the  inhalation  of  chloroform  is  less  dangerous  In 
tropical  than  in  temperate  cUmaies  hJis  been  made  so  frequently  and  so 
earnestly  by  various  surgeons  practising^  in  hot  countries,  and  is  seemingly 
so  sustained  by  statistics,  that  it  is  probably  correct.  It  has  received  a 
curious  confirmation  from  a  study  of  reported  tleaths  from  chloroforri  by 
Thomas  R.  Evans,*  which  appears  to  show  that  most  of  these  deaths 
have  occurred  during  the  cold  seasons  of  the  year.  It  is  entirely  possible 
that  the  increased  volatility  of  chloroform  at  high  temperature  facilitates 
its  elimination  from  ihc  body  and  thereby  lessens  the  dangers  of  its  use. 

The  advantages  ol  chloroform  over  ether  are — that  it  is  less  disajjree- 

ie  to  the  patient,  produces  less  excitement,  more  speedily  reduces  the 

subject  to  insensibility  H  and  is  less  apt  to  cause  excessive  after-nausea  and 

vomiting.   These  advantages  do  not  at  all  counterbalance  the  great  danger 

life,  and  we  believe  that  the  surgeon  is  not  justified  in  using  chloro- 
rm  unless  under  certain  circumstances,  and  for  certain  definite  reasons. 

Moreover,  we  believe  that  many  of  the  so-called  disadvantages  ol  ether 
can  be  overcome  by  a  little  care.  If  the  stomach  be  empty,  the  after- 
nausea  will  rarely  be  severe,  and  when  the  ether  is  properly  given  with  an 
Allis  inhaler,  the  average  time  required  for  the  production  o£  complete 
insensibility  is  eight  minutes,  and  Che  sense  of  suffocation  and  the  symp- 

Ks  of  excitement  are  rarely  pronounced, 
A  study  of  the  reasons  of  the  great  fatality  of  chloroformization  leads 
ratudy  of  the  methods  by  which  chloroform  and  ether  produce  death, 
ptea^^hing  of  H-  C,  Wood  was  formerly  in  accordance  with  the  general 
professional  belief :  "  First,  that  although  elher  in  moderate  doses  acts  as 
a  stimulant  to  the  circulation,  yel,  in  overwhelming  amount,  it  is  capable 
of  depressing  the  heart,  but  that  such  depression  of  the  heart  is  always 
less  than  the  depression  of  the  respiration  ;  secondly,  that  chloroform 
may  produce  death  by  paralysis  of  the  respiratory  centre,  or  by  a  simul- 
i'  taneous  arrest  of  respiration  and  circulation,  but  that  primary  paralysis 
of  the  heart  may  occur,  and  is  especially  prone  to  do  so  when  the  chloro- 
form vapor  has  been  given  in  corceniraled  form," 
r  These  teachings  have  been  very  strongly  combated   by  the  so-called 

I  Hyderabad  Commission,  led  by  Lauder  Brunton,  of  London,  who,  as 
the  result  of  lour  hundred  and  fifty  cxperimenLs  made  upon  the  pariah 
dogs  of  India,  came  to  the  absolute  conclusion  that  chloroform  never  kills 
by  causing  sudden  stoppage  of  the  heart.  There  is  no  space  in  the 
preheat  volume  to  gc  over  in  detail  the  evidences  which  were  brought  for- 
J      ward  by  H.  C.  Wood  in  his  Berlin  address.     It  was,  however,  we  think, 


lent,  bui  in  a  vrry  bnef  [>triQd  Xhf  Clinic  nearly  to^i  iv/o  patlrnu  Trum  »njestheaia,  anJ 
Mbod  frll  Hi  once  into  desiielude.     Il  uas  T«ahy  k  plui  of  aspliyxialioii  lalher  tlian 
liation 
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definitely  proved  that  the  clinical  and  txperimcntal  Facts  are  accordani, 
and  "  Lhal  chloroform  ads  much  more  prompdy  and  much  more  power- 
jully  than  docs  ether.  botJi  upon  the  respiratory  centres  and  Ihe  heart;  (hat 
the  action  of  chloroform  is  much  more  persistent  and  permanent  than 
b  that  of  ether  ;  that  chloroform  is  capable  of  causing  death  either  by 
primarUy  arresting  the  respiration  or  by  pnmariiy  stopping  the  heart, 
but  that  commonly  both  re^piraiory  and  cardiac  functions  are  abolished  at 
orabout  the  aame  time  ;  that  ether  usually  acts  very  much  more  power- 
fully upon  ihe  respiration  than  upon  the  circulation,  but  that  occasionally, 
and  especially  when  the  heart  is  feeble,  ether  is  capable  of  acting  as  a 
cardiac  paralyzant  and  may  produce  death  by  cardiac  arrest  at  a  time 
when  the  respirations  are  fully  maintained,"  These  conduKons,  which 
were  based  upon  a  thorough  examination  of  clinical  records  and  a  \'ery 
large  number  of  experiment_s  perfijrmed  in  the  lalioraiory,  have  since 
been  confirmed  by  John  A,  MacWilliam,'  wlio  has  recorded  cases  of 
death  in  the  lower  animals  from  chlorolorm,  in  which  there  was  primary 
collapse  of  the  heart  ;  and  by  the  studies  of  the  Lancet  Commission,' 
which  found  that  out  of  three  hundred  Aud  filty'scven  deaths  caused  by 
cbloroiorm,  whose  records  tt  had  examined,  the  fatal  result  was  caused 
by  cardiac  failure  two  hundred  and  twenty-seven  times,  by  respiratory 
failure  eighty  [imes,  and  by  simultaneous  failure  of  the  two  functions 
seventy- seven  times.* 

MacWilliam  also  found  that  in  the  dog  cardiac  weakness  and  dilata.- 
tion  are  always  caused  by  chloroformj  and  in  rare  instances  are  produced 
by  ether  Both  chloroform  and  ether  arc  capable  of  causing  arrest  of  the 
heart  by  a  direct  action  upon  the  viscus,  but  chloroform  is  more  apt  lo 
cause  fatal  accidents  than  ether,  partly  because  its  influence  upon  the  heart 
13  very  much  more  decided,  and  partly  because  it  persists  much  more 
tenaciously  than  does  ether  in  its  action  upon  the  whole  organization 
after  its  administration  has  been  interrupted.  It  lets  go  its  hold  much 
less  easily  and  much  less  rapidly  than  does  ether-f 

Alexander  Wila*>n  believes  that  the  "cardiac  failure"  of  chloro- 
fonnizacion  is  chiefly  a  vaso-motor  paralysis.  Undoubtedly  vaso-moior 
paralysis  plays  a  part  in  the  producdon  o(  the  untoward  results,  but  we 
see  no  sufficient  reason  for  supposing  that  it  is  the  chid  factor. 

Another  fact  worthy  of  notice  is  the  quescion  whether  the  lowered 
bhiod-pressure  itself  has  any  efTect  upon  the  respiration.  In  a  research 
published  by  H.  C.  Wood  and  W.  S.  Carter,"  it  was  proved  that  lowered 
arterial  pressure  has  only  a  comparatively  feeble  effect  upon  the  respira- 
tion, although  a  great  fall  of  pressure  does  depress  the  respiratory  func- 
tion.    Evidently  prolonged  failure  of   respiration  tends  to  depress  the 


'Svcalso  cas«B  reported  by  Alexander  H'il ton.  London  LavceJ,  S«pt  ii^  ^^97- 
t  A  pofiaible  eiplanatlon  of  Ihe  peculinr  tenacity  is  tliat  chloroform  in  stored  in  the 
ner*e-centre!B,  <nit:;ide   tif   the   blood-vessels.      Julius    }*dM   {Arrk. /.    Ji.rp.   Pathol,    v- 
Pharm..  TS91,  tiviii.l  a(&riti<i  ihql  hit  Rruily^es  hii\e  proved  that  more  chloroform  einu 
dnring  the  narcosiv  in  th?  hmin-tifiBUPB  thdD  in  ihe  blood  coming  la  it. 
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drcuUtion.  and  prolonged  failure  of  circulation  tends  to  depress  the  respi- 
ration^      The  two  functions  are  thus  far  interrelated,* 

On  account  of  its  being  Itas  d;ing*^rouH.  ctlier  should  always  beselecied 
aa  the  anccslhettc  agfcnt  in  general  surgery  unless  definite  reasons  exist  for 
the  preference  of  chloroform.  These  reasons  may  be  epitomized  as  fol- 
lou's.  First,  when,  as  in  the  case  of  war,  circumstances  make  it  practically 
impossible  to  obtain  the  bulkier  anicsthetic.  Second,  when  the  sycnploEns 
themselves  are  of  such  character  as  immediately  to  threaten  life,  especially 
if  at  the  same  time  there  be,  as  in  a  tetanic  convulsion,  some  existing 
condiiion  which  ^ready  Interferes  with  the  entrance  of  the  an;tsihetic  into 
the  lungs.  Third,  the  exbccnce  of  certain  contra- indicating  bodily  condi- 
tions hardly  to  bespoken  of  as  disease.  How  cogent  the  reasons  under  the 
present  heading  are  to  be  considered  we  are  uncertain,  but  F,  W,  Hewitt 
affimis  that  in  old  people  with  very  rigid  chests  etherization  is  often 
attended  by  great  difhculty  and  chEorolorm  is  well  home,  and  also  cites 
eitreme  ob^iiy  as  a  botlily  state  U\  which  ether  is  not  well  borne,  and  in 
which  chloroform  or  a  mixture  of  ether  and  chloroform  is  preferable. 
Fourth,  existence  of  certain  diseases  which,  Co  a  greater  or  less  extent, 
not  only  conira- indicate  the  use  of  an  an;esChetic,  but  hIso,  when  the  anes- 
thetic must  be  used,  modify  the  choice  of  the  agent  by  the  surgeon. 
Thc  existence  of  a  contra -indicating  disease  does  not  forbid  the  use  of  an 
anesthetic.  If  a  major  surgical  operation  he  imperatively  demanded, 
and  if  h  lie  impossible  by  the  use  of  local  anLCsihetics  to  prevent  the  priin 
and  emotional  excitement  which  would  attend  the  operation  in  a  perfectly 
conscious  sensitive  patient,  the  surgeon  must  decide  whether  the  needs  of 
the  case  overbalance  the  added  risk  to  the  operative  procedure.  The 
con  Ira- indicating  diseases  are  of  such  importance  as  to  demand  here 
extended  consideration.  They  are  :  Organic  Brain  Diseases,  including 
Tumors  :  AiheromaLous  Conditions  of  the  Blood-Vessels  ;  Organic 
Aficctions  of  the  Heart,  of  the  Lunga.  and  of  the  Kidneys. 


con  Ira- 1 
l|  exiende 
I  Tumors 
[       Aficctio 


•  Aitjced  An^itkriiis^^h  number  of  coiubinalLQUS  of  one  or  morv  EkntF^lh<^lics  have 
been  lo  4  grcatci  at  leas  mltbt  ustd  by  aur^cuna  willj  ihv  Ucipe  tif  oveitomine  or  avpid- 
ine  Ibc  f!c1clctik>ua  eflects  of  thtr  one  inured  lenl  by  Llit  atiianE^f  iiiiolbtrn  The  must  used 
fA  ihcrse  is  ihe  so-CiiUed  A,  C-  S-  mi-cfiir/r,  contp^ncd  of  one  purl  of  alco^iul,  by  wcigEil, 
Iwo  parts  of  chlcrDfoiin,  aad  ihrtc  parts  isi  e[h«.  The  LuLest  is  Stfiieich's  mixlvn^  in 
irhifh  the  attempt  is  mode  lo  have  an  an^Mlitilc  the  boiljne  point  □/  which  shall  Ap- 
pnjumate  to  the  bodily  teiiperalitrcr  and  for  ihii  purpose  bnizine  is  u^ed  as  a  dilLicnl- 
THe  prcpDciJons  ot  Schleich's  miKturL^are  three 'pan-i  tliJoroforrr],  ten  parn  edicr,  one 
p^rt  b<nime.  The  dificulty  with  all  theae  comblnHtl-kons  j*^  ibal  tticir  in^cdicntfl  are  not 
cherni^aUy  cumbin^^d  bul  sinxply  mixed  tot-clhcT,  and  Lhcr[:lLire  obey  each  tb?  law  of  lis 
own  Tolalility;  so  Ihal  the  surffccjn  ran  never  Ik:  certain  of  knowing  e:iact1y  wl^t  the 
patient  is  inhAling  at  any  time ,  the  dinly  eenainty  be\n%  that  the  oriKinni  miilurc  b  tiot 
beinc  Cakea  into  the  lun^.  In  regard  tc  Sicbleieh's  mLature,  H,  C  Wood,  }t-  (/iA//d, 
Jitti.  foam.,  April,  1899)^  has  demcnBtrnCed  that  ttie  hcnrlnc  is  not,  as  flflirmed  by 
Schlcidi^  a  "  nearly  inerl"  diluent ;  on  the  canlrary,  it  13,  although  alnifHtt  devcid  cf  arxs- 
thctic  properties,  apcwtrfdl  deprcasani  of  Ihc  respiratory  centres  and  aLso  of  the  hcait 
■nd  probably  of  ihe  vFiao-ntotor  system.  It  is  evident  thai  Schleich's  mil  lure  indistinctly 
inferior  cither  lo  ether  of  chlnrf»form  U'^ed  alone.  If  the  aurgcon  i»  intent  on  having  what 
maybe  termed  a  "  mixed  anssche-kia,"  it  would  aeem  better  to  putelbor  upon  Uie  iahalcr 
or  sponge,  and  Lhen  a  few  drops  of  cblorofurm. 
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Brain. — Brain-tumors  and  other  organic  forms  of  cerebral  disease  are 
very  serious  contra-bdi  cat  ions  to  the  use  ol  anasthclica  :  even  whcit  there 
is  no  demonstrable  brain-lesion,  if  there  be  reason  strongly  to  suspect 
atheroma  of  ihe  vessels,  ana^thesia  should  be  inducted  with  the  greatest 
reluctance..  In  .i  number  of  cases  apoplexy  has  resulted  during  or  irame- 
diAtely  after  the  anesthesia.  The  fatality  of  anesthesia  when  there  is 
organic  brain  disease  appffitrs  to  l>e  due  to  the  los*i  of  resisting  power 
in  the  respiratory  centres,  death  usually  occurring:  through  failure  of  res- 
piration. We  know  ol  no  sufficient  data  to  enable  us  to  decide  which,  in 
these  cases,  is  the  safer  agent,  chloroform  or  ether,  but  the  gfreater  power 
and  persistency  of  chloroform  would  seem  to  make  it  especially  dangerous. 
The  danger  of  apoplejcy  is  much  greater  under  nitrous  oxide  ttan  under 
ether,  and  probably  under  ether  than  under  chlorofomi. 

Disease  of  Ikt  Hearl. — When  valvular  disease  of  the  heart  does  not 
produce  any  distinct  Functional  disarrangement  of  the  heart,  and  when 
the  heart-musde  is  in  a  f^ir  condition  of  health,  anaesthesia  may  be 
induced,  provided  the  circumstances  of  the  case  are  such  as  to  justify  ihe 
surgeon  taking  a  slightly  increased  risk.  The  key  to  the  situation  is  not  the 
valvular  lesion,  but  the  condition  of  the  muscle-  A  loud  murrnur  usually 
depends  for  Its  kmdness  not  only  upon  ihe  character  cf  the  valviil^tr  lesion 
but  also  upon  the  force  which  drives  the  blood  through  the  dbeased  orificCv 
A  loud  murmur  is,  therefore^  on  the  whole,  not  more  strongly  contra- 
indicaiive  of  anesthesia  than  is  a  feeble  one  ;  indeed,  as  the  feeble  mur- 
mur is  more  commonly  associated  with  feeble  walls,  greater  care  must  be 
EKcrcised  when  such  murmur  exists  than  when  a  loud  bruit  everywhere 
forces  itself  upon  the  physician's  attention.  In  all  cases  of  heart  disease, 
whenever  it  is  possible  to  avoid  the  use  of  an  anasiheiic  by  the  employ- 
ment of  cocaine  or  by  other  local  device  this  should  be  done.  No  condi- 
tion of  the  heart  is.  however,  an  absolute  cortra-indication  to  tlie  use  of 
the  ana^lhetic  :  under  certain  circurastiinces  an-tsthesia  may  be  produced 
when  the  heart  is  in  advanced  fatty  degeneration.  It  must  be  remem- 
bered that  the  shock  and  nerve-strain  which  attend  a  major  surgical  oper- 
ation without  anaesthesia  would  enditnger  the  arrest  of  a  Falty  heart  even 
to  a  greater  degree  than  would  the  anesthesia,  so  that  the  question  is, 
after  all,  as  to  the  imperativeness  of  the  proposed  operation. 

In  dise:<sts  of  the  hitart  etlitr  is  usually  preferable  to  chloroform  ;  in- 
deed, when  the  heart  b  very  feeble  or  the  cardiac  musdc  b  degenerated, 
the  action  of  chloroform  upon  the  heart  makes  it  very  dangerous.  In 
Bome  cardiac  cases  there  is  a  wide-spread  pulmonic  engorgement,  with  a 
tendency  to  c.tudalion  into  the  lung-vessels  and  smaller  bronchial  tubes. 
Under  such  circumstances  the  local  irritant  action  of  ether  upon  the  mu- 
cous membranes  is  so  deleterious  that  the  surgeon  is  placed,  as  it  were, 
between  Scyllaand  Charybdis,  and  may  in  an  individual  case  have  great 
difficulty  in  deciding  what  Js  best.  Some  surgeons  prefer  under  these 
circumstances  the  so-called  A.  C  E.  Afi-xtstr^,  which  is,  however,  of  very 
doubtful  advantage  (see  page  109 — note).      A  better  mixture  consists  of 


sax  parts  of  ether  and  one  of  chlotoform.  Chloroform  i&  especijilly 
dangtrrous  when  orrhopnoea  exists  ;  it  h  doubtFul  whether  in  such  a  ease 
lis  use  13  e\t;r  justifiable. 

Disease  Gf  the  Jiesftirafpry  Apparatus. — The  existence  of  severe  or- 
jjanic  disease  of  the  ijngs  seems  to  be  a  less  serious  bar  to  the  use  of 
anesthetics  than  would  be  naturally  expected-  Of  all  tht  chronic  pul- 
monic affections,  probably  cmphysetna,  nisaociatcd  as  it  so  frequentiy  is 
\h'iih  weakness  of  the  right  heart,  causes  the  most  solicitude  to  ihe  an^s- 
thetizer.  The  irritani  local  acUon  of  ether  is  aii  important  element  when 
the  lining  membrane  o!  the  tubes  or  air-vesscls  is  seriously  implicated  ; 
indeed,  our  own  opinion  is  very  positive  tfiat  in  some  o(  the  deaths  which 
have  occurred  in  persons  with  diseased  kidneys  fromcedema  of  the  lungs 
direaly  after  etherisation  the  cause  of  death  has  been  the  local  irrilaot 
action  of  the  ether.*  It  would  appear  also  Chat  wide-spread  ortjantc 
changes  in  the  lungs  sometimes  so  interfere  with  the  absorption  of  eiher 
ihai  it  becomes  exceedingly  difHcult  to  produce  complete  anasthesi a.  The 
dictum  of  Hewitt,  that  in  extreme  emphysema,  in  chronic  bronchitis 
aRended  by  expectoration  and  dyspncea,  and  in  advanced  pulmonary 
phthisis,  thloroform  or  some  other  mixtvire  containing  chloroform  should 
be  employed,  is,  we  believe,  correct, 

fn  all  cases  of  lung  disease  it  is  important  to  remember  that  the  more 
chronic  the  disorder  the  less  important  is  it  as  a  contra-indic;ilion  to  ihe 
use  of  an  an3£s!hctic.  and  that  anaesthetics  are  especially  badly  home  when 
there  is  acute  or  stibacute  pulmonary  disease.  Only  under  the  most 
urgent  circumstances  should  anaesthesia  be  attempted  when  in  an  acute 
pulmonary  disease  the  symptoms  are  of  suJiRcient  intensity  to  produce 
even  slight  dyspniEa.  In  recent  pleurisy  or  plcuro-pneumonia,  with  any 
embarrassment  of  the  respiration  or  duskiness  of  the  countenance,  an^cs- 
thetization  Is  attended  by  very  grave  risk. 

In  obstructive  laryngeal  disease,  or  when  contraction  of  the  limtcn  of 
the  trachea,  either  from  within  or  without,  produces  dyspncea,  the  greatest 
eaniion  must  be  exercised  in  the  use  of  the  anaesthetic.  Under  these  dr- 
cumMances  the  chances  of  etlier  increasing  the  mechanical  asphyxia  by 


dsc  ol  aiucGthctics  that  the  |>o-P&ibi1ity  of  its  occurrence  must  be  ccnsidcTtd  oni?  of  the 
serious  dangers  cf  anac^Uieiin  Allitwtn;L:  that  particles  qF  food  nuy  enter  the  lun^a 
dunng  the  narcosis  And  produce  jnRammalory  chaTi^;c3,  there  has  been  4  tendency  \o 
bdic««  thai  iHhrr  pneumonia  tnatc  fr^jutntlj  foljow-i  the  u^c  at  tthcT  thnn  of  chloro- 
lomn,  uid  i^  due  to  Iho  local  irritant  acHon  of  the  ctlicr  Thi^  rcsL'arcli  ol  Richard 
HolsctiCT*  has  led  him  lo  the  condunjoTi  thdl  the  pneumonia  Is  rcatly  dut  to  (lit  in- 
hal&Ehin  of  bacterid  from  Ifiu  mouth  inlo  the  lung,  that  there  la  prarlicaLly  no  irritaticin 
during  ethtnfation  <A  the  bninchial  mucous  membrdtica  by  ether,  and  thcit  Ihe  rAles 
which  were  heard  during  the  narco^iisarcdue  to  the  Inhalation  of  sohva,  which  may  larfitly 
T>«  Avoided  bv  loweribg  the  hcadn  [umin^  It  to  one  s]dc«  and  keeping  ihu  mouth  as  Fri:c 
«a  piA»ibtr  from  the  secTtftion.  Any  mt'clidnii!a1  obstacle  lo  brualhlnR,  accarding  to  Hoi- 
seliCT,  sreaMy  increoaes  [he  hfctlihood  of  tJw  inppirntion  of  Eshva^  and  the  conavqticnt 
ddDffcr  of  pntum^-uiia-  AecoTdiug  Eu  cur  bvhef.  ihiE  resi.>arch,  althouf^h  extremely  im-. 
pcrtAiiE  and  5Ut;);ei1Jvt;  aE>  pointitig  out  imc  cause  of  clher  paeunKriiii,  do<B  imt  disprove 
til*:  d<Icterii«ls  efl«l  of  tht  irritant  action  of  elher 
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irritatinpf  tho  !3ryn;(  or  trachea  are  very  ^^eat,  so  that  chloroJorm  is  pref- 
erable ;  or  clitoroform  may  be  employed  at  ftrst,  and  ether  given  when 
the  reflexes  have  been  iibolished  by  the  ohiundjng  of  ihe  nerve- tentres. 
When  the  laryngeal  obstruciion  is  o\  Ihc  nature  oi  a  spasm  and  not  of  an 
organic  change,  the  asG  of  the  anasthedc  is  free  from  extraordinary  dan- 
ger ;  but  it  must  be  remembered  that  Jrequendy  in  such  cases  there  is 
more  or  less  laryngeal  irritation,  so  that  chloroform  b  preferable  to  ether, 
— a  condusion  which  is  strengthened  by  the  necessity  which  often  exists 
for  the  pnjmpt  action  cif  the  aniestheiic 

In  certain  cases  the  mechanical  obstruction  may  be  a  tumor  in  the  month 
or  other  lesion  above  the  respiratory  tract  proper,  but  if  the  respiration 
be  interfered  with,  the  genera!  principles  just  enunciated  hold  good. 

Diseases  of  the  Kiditey. — So  far  as  our  reading  goes,  Thomas  A, 
Emmet  was  the  first  to  report  cases  of  falal  urinary  suppression  produced 
by  the  inhalation  of  ether  in  persons  sufiering  from  chronic  Brighl's  dis- 
ease. Hb  statements  have  been  followed  by  reports  of  numerous  similar 
cases,  and  led  to  the  widespread  opinion  that  ether  should  not  be  used 
when  there  was  chronic  disease  of  the  kidneys.  It  is  now,  however, 
certain  that  chloroform  Is  capable  of  causing  severe  renal  irntatton,  and 
althoug^h  rcnai  disease  must  be  considered  a  contra- indication  to  the  use  of 
any  ana^thetic,  the  choice  of  the  surgeon  may  properly  lean  towards  ether 

AlhuminuriH  may  be  considered  a  sufficiently  accurate  evidence  of 
renal  irritation  to  enable  the  practitioner  to  use  it  as  a  working  test  A 
large  number  of  studies  as  to  the  efiect  of  anasthetics  upon  the  urine  have 
been  made  by  different  clinicians.  Eisendrath"  states  thai  albuminuria 
was  produced  in  hb  cases, — 25  per  cent,  by  ether,  32  per  cent,  by  chloro- 
form ;  and  casts  were  found  in  28.3  per  cent  after  ether,  21.4  per  cent 
after  chloroform.  In  WunderUch's  studies  the  results  were  34.6  per  cent. 
after  ether,  34.8  per  ceiil.  after  chloroform.*  Ogden  found  tube-casts 
in  70  per  cent,  of  etherizations.  Statements  of  other  investigators »  whom 
we  shall  not  quote  in  detail,  indicate  that  the  occurrence  of  distinct  albu- 
minuria after  anaesthesia  \v\.  persons  wilh  sound  kidneys  is  less  frequent 
than  these  statistics  would  indicate  ;  but  all  the  statistics  stror»gIy  point 
towards  the  opinion  that,  whilst  both  ether  and  chloroform  seriously  affect 
the  kidneys,  ether  b  less  dangerous  than  is  chloroform.  These  clinical 
conclusions  arc  certainly  borne  out  by  the  results  obtained  in  animals  by 
various  investigators. 

The  choice  of  the  surgeon  between  the  two  great  anieslhetics  should, 
in  most  cases  of  renal  dbcase,  be  influenced  by  the  existence  of  secondary 
effects  of  the  disease.  H,  for  instance,  in  any  case  there  were  pronounced 
degeneration  of  the  heart-muscles,  the  selection  should  f.ill  upon  ether. 
If  there  were  any  reason,  on  the  other  hand,  to  believe  that  there  was  in 

*FDrelAboraIcarticIc3on1bt  Acttonof  ctilororormonuiincandtldneyaiSecF.  NachocJ 
[ArciiK^/.  KTift,  Cfiit-urffi^,  iBgo,  li.),  See(Ll30  Qaba<:ci  aitd  Bebi  [fi  PotictinUo,  iQg&j  iii-J. 
inwhidi  the  conclusion  istirachtd  that,  althau«hctljer  produces  slipht  chBJJEcs  id  the  kid- 
BCfQ  EiiDrc  frcqucDily  than  docs  [:li!cirufiitiii»  it  never  causes  Auch  prulound  iteration. 
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the  Ciise  a  tendency  to  serous  exodatioo,  the  dan^r  ot  tiie  production  of 
oedema  oi  the  Intigs  by  ether  [hmugh  iLs  Inral  irritant  action  would  be 
sufficient  reason  for  the  selection  of  chloroform.  ]n  doubtful  cases  of 
cardiac  complication  it  might  be  good  practice  to  commence  tlic  an;t3- 
thesia  with  ether,  ^tic\.  when  once  its  stimulating  action  was  established,  to 
continue  the  nurcoais  by  ihe  use  of  chloroform. 

Under  the  present  heading  may  be  mentioned  the  important  obscrva- 
lions  of  E.  Becker,'"*  who.  m  two  hundred  and  fifty  e.^periroenls  made 
wilh  ether,  elhyl  liromirje.  and  chloroform,  found  that  the  anaesthesia  was 
followed  by  pronounced  afr-ioJiaria^  which  he  bclie\'ed  to  h^  due  to 
increased  destruction  of  albumin.  In  three  diabetics  he  noticed  great 
increase  in  the  amount  of  acetone  in  the  urine. — an  indication  that  Linder 
certain  circumstances  diabetes  should  be  considered  a  contra-indication  to 
e  use  of  an  ansesthclic. 

AdmiNtsTratiov. — ThG  methods  of  the  administration  of  chloroform 
and  ctlier  naturally  differ.  With  ether  the  nearer  the  saturation  of  the 
air  is  rcachud  the  (juicker  will  be  the  induction  of  ana^lhcsia,  and  llie 
efion  has  generally  been  to  give  the  anaesthetic  in  as  concentrated  a  form 
aa  po^ble.  It  is  certain,  however,  that  the  disagreeaWc symploms  of  the 
fijTM  stag^c  of  ether  may  be  largely  avoided  by  ihc  primary  use  of  a  very 
much  diluted  vapor. 

According  to  Snow.  31  ftj"  F-  air  saturateil  with  ether  contains  sevcaiy- 
onc  per  cent,  of  the  vapor. 

Ether  was  formerlv  habitually  gix'en  by  making  out  of  stiff  paper  or 
card-board  a  cone  thai  would  fit,  when  a  saturated  napkin  had  been 
placed  into  it,  over  the  nose  and  mouth  of  the  pdtient.  Though  by  this 
method  anj^thesia  is  rapidly  insured,  the  discomfort  of  the  patient  is 
brought  to  a  maximum.  Much  lietler  results  are  reached  by  laying  five 
or  six  thicknesses  of  surgical  gau/e  lightly  over  ihe  moiuth  and  nose  of 
tl»e  patient,  and  then  dropping  from  a  properly  prepared  bottle  the 
ether,  drop  by  drop,  upon  the  gauze  just  below  the  nostrils. 

Ether  is  also  givrn  by  nieans  of  various  inhalers  ;  ihr  ^cj-callcd 
"closed"  inhalers,  in  uhich  there  is  only  a  small  supply  afforded  of  atmos- 
pheric air,  are,  in  our  opinion,  exceedingly  dangerous  ;  whilst  the  Allis 

aler  offers  the  pcrfeclion  of  method  for  the  prnduction  of  ether  anss- 
.t  In  Europe  various  inhalers  are  employed  for  the  administration 
of  chloroform  ;  but  \n  this  country  they  are  rarely,  if  ever,  used,  A 
n«ipkiti  or  a  tew  folds  of  surgical  gauie  may  be  laid  over  the  nostrils  and 
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fTlie  irihaleT  invchicrl  hv  O.  H,  Altis  w  ha^^d  upon  ibc  lh*ory  ihgt  the  pHtlcni  to  be 

rh^rixnl  should  \k  supplied  with  atx  nt/tindaiice  *>l  atr,  iinprct^riattril  with  ilit-  vapor  (rf 

d^cf-     l(  tvinsisls  cfe?ii:nLiar])'  'jf  a   series  ni  fuldlTi^a   cif    niiislln   on  n  virc  frjiintwoTk, 

IfTune^t  Jilmo^l  like  llu"  Rills  of  a  UfAy,  s-i  an  l-i  dlluw  the  air  lo  pass  frcdv  [lifougli,  but 

(try-nd'.'Tu  In  rurtu:  in  c^Mflrt  vrilh  iht  clher,     |[  r«houM  ht  plnci-il  U|>oti  ihf  fncc  nf  the 

l|paticnl  dry,  iknd  (lie  oThcr  ^rndually  pouted  on  frum  q  so-called  "  pulyclmic"  Ifottle.  which 

hdA  (wi>  fine  luHrs  ihrouj-h  the  ciirk,  one  shorl*  to  ndmll  air,  and  one  reaching  lo  near 

^ortpm,  so  that  Ihe  vthcr  can  be  poured  through  it  ib  a  fine  stream, 
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mouth,  and  the  chloroform  dropped  upoa  this.  Whatever  plan  be  em^ 
ployed,  it  is  of  vital  moment  thai  tlie  vapor  be  well  diluted  ;  nol  more  than 
three  and  oiic-lialf  per  cent,  of  it  shouUi  be  contained  in  ihe  inspired  air. 

The  use  of  ether  at  night  requires  care.      Wc  have  seen  a  fiamc,  by  ■ 
lighting  the  vapor,  pass  over  eight  feet  and  set  on  fire  the  ether  sponge 
and  ih^  patient.      As  the  vapor  of  ether  is  heavier  than  air.  if  ihe  an^s- 
thctic  be  used  at  night  the  light  shojld  always  be  elevated.    The  adminis-  M 
tration  of  chlorolorni  at  night  is  alao  not  free  from  danger.     Attention  has  ™ 
been  ealled   by  varioii*^  praciitionera  to  violent  catarrhal   inflammations 
of  the  respiratory  pasitagesj  and  even  to  fatal  pneumonias,  which  have 
been  produced  by  the  use  of  chloroform  in  confined  rooms  with  artificial 
light.     It  has  been  shown  by  the  an^ilyses  of  Bosshard  and  others  that,  ■ 
under  the  drcumslances  mentionedf  by  the  dccom|>osilion  of  chloroform 
there  is  liberated  Irec  chlorine  and  also  phosgene  gas,  to  which  probably 
are  due  ihe  local  inflammations,* 

Accidents. — fn  1848  Dumf:ril  and  Dtmarquay"  showed  tbat  during^, 
anaesthesia  there  is  a  reduction  of  temperature.  This  has  been  confirmed 
by  Bouisson  '"  and  bv  Svilzynskj."  This  fall  of  temperature  may,  when 
narcosis  is  prolonged,  amtmni  10  2°  F,  Whetfier  this  fall  of  temperature 
be,  as  asserted  by  Schcinson."  due  to  a  lessened  production  of  the  bodily 
heat,  or  whether,  as  seems  to  us  more  probable,  it  he  the  outcome  of 
an  increased  dissipation  of  bodily  heat,  is  of  no  praciical  importance  lo 
the  surgeon.  The  immediate  lesson  b,  that  prolot^cd  severe  operation 
should  be  done  In  very  hot  rooms,  and  that  when  the  bodily  heat  lalls  it 
should  be  maintained  by  the  external  use  of  heat,  in  some  cases  even  by 
the  employment  of  a  hot'w:iter  mattress. 

In  practical  ana^thesia  it  Is  a  matter  of  liie  gravest  importance  ta 
recognize  the  coming  on  of  accidents.  Cessation  of  respiration  may  be 
sudden  ;  more  usually  il  is  gradual,  frregularitiea  of  respiration,  and 
increasing  shallowness  of  respiration  appearing  during  the  advanced  staj^cs 
of  anaesthesia,  are  most  urgent  signals  for  the  withdrawal  of  the  anaes- 
thetic and  the  use  of  f>Tomi>t  measures  for  relief.  Failure  of  the  pulse  is, 
of  course,  of  still  more  serious  import,  but  it  is  often  so  sudden  as  not  lo 
be  noticed  immediately,  h  is  always  accompanied  or  immediately  pre- 
ceded by  a  peculiar  charge  in  the  facial  cilor  or  expression,  and  the 
anasthctizer  should  therefore  nol  merely  watch  the  pulse,  but  especially 
the  face.  The  measures  which  formerly  were  chiefly  relied  upon  in  th 
treatment  of  chloroform  accidents  are  :  dragging  out  of  the  tongue,  in- 
verting tlie  patient,  sliippintf  taIlIi  wet  towels  for  the  purpose  of  arousing 
ref!ex  respiration,  and  the  hypodermic  use  of  ether,  alcohol^  ammoci 
and  certain  other  drugs. 

Hy^x^idermic  injections  of  ether,  ihough  frequently  employed,  are  stf 
absolutely  absurd  that  one  wonders  at  the  fatuity  of  surgeons.      Ether 
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in  the  hlond  acta  as  etlier»  whether  it  finds  entrance  through  the  lungs, 
through  the  recluni.  or  through  the  cellular  tissue;  and  the  man  who 
would  inject  ether  hypodermically  into  a  patient  who  is  dying  from  ether, 
should^  to  be  logicpil,  also  sntunite  a  spongir  wkli  iht-  ether  und  i;ruwd  il 
upon  hia  unfortunate  victim. 

The  drug  which  has  probably  been  most  liirgely  used  is  alcohol- 
Owing  to  the  closeness  of  the  relations  ui  alcohol  to  t^tlier  iiinl  i-hloroform, 
H.  C.  Wood  many  years  ago  taught  that  the  administration  of  alcohol 
during  an:Eslhesli  was  a  doubtlul  procedure;  subsequently.  R.  IJubois'* 
determined  that  in  the  alcoholized  animal  much  less  eld* jrolorm  is  required 
to  kill  than  in  the  normal  animal.  Then  I-I.  C.  Wood  experimentally 
proved*  that  alcohol  jn]ecled  into  the  vein  ol  a  dog  whost  heart  is  de- 
pressed  by  chloroform,  if  in  sufficient  dose  lo  exert  any  perceptible  influ- 
ence, alwaj^s  increa^ies  the  cardiac  weakue^iii.  or,  If  in  considerable  dose, 
iinmedialely  paralyzes  the  viscua.  Without  doubt  ]iatients  have  been 
killed  by  alcohol  given  to  relieve  cardiac  fnilure  during  anieslhesia.  Ex- 
periments similar  to  those  with  alailio?  just  spoken  of  were  made;  with 
ammonia,  which  was  found  usually  to  have  a  distinct,  though  very  fuga- 
cious, influence  upon  the  chloroformed  heart ;  with  diy[italis,  which  was 
found  to  have  a  very  powerful  stimulant  influence  upon  ihe  heart  and 
blood'pressure  ;  with  amyl  nitrite,  which  failed  to  produce  any  pro- 
nounced influence  for  good  ;  with  caffeine,  which  seemed  to  have  little  or 
no  power  ;  ;ind  with  strychnine,  which  had  some  slight  influence  upon  the 
blood 'pressure,  but  an  enormoirs  one  upon  thi:  respiration  of  ihc  chloro- 
formed animal-  Thus,  a  respirntion  which  IvkI  practically  ceased  for  ten 
seconds,  suddenly,  under  the  influence  of  an  injection  of  strychnine,  be- 
came very  quick  and  luU.  Cocaine  was  not  tried,  but  studies  made  with 
it  since  upon  chlorahzcd  dogs  indicate  that  it  has  distinct  value,  especially 
when  given  wiih  ihe  strychnine. 

In  ihe  ftrsi  edition  of  the  present  treatise  it  was  written  :  "  Whenever 
there  is  any  failure  of  the  heart's  action,  as  ia  nearly  always  the  case,  the 
body  should  be  laid  at  an  angle  of  forty  degrees,  with  the  head  down- 
ward, so  as  to  favor  the  passage  of  arterialized  blood  lo  the  limin' '  (  E.  L. 
Imes"),  Some  years  after  this  the  method  was  asserted  in  France 
have  just  then  originated  with  N^laton.  ll  undoubtedly  has  value. 
The  ho<1y  of  ihp  animal  whose  circulation  has  l»een  paralyzed  by  chlo- 
roform acts  in  a  measure  like  a  tube  filK-d  v\ith  liquid.  When  the  feet 
are  raised  above  the  head  there  is  a  marked  increase  in  the  blood- press t» re 
in  the  carotid,  with  decrease  in  the  blood-presstire  in  the  femorals  ;  and 
when,  on  the  other  hand,  the  (eel  are  droppeiJ  below  the  head,  the  blood- 
pr<::j5ure  fails  in  the  carotid,  but  rises  in  the  Femorala.  The  respiration 
is  not  aflected  by  the  procedure,  bat  a  heart  which  has  entirely  ceased 
will  often  suddenly  resume  Its  work  when  the  feet  are  elevated-  ffivcr- 
aion  causes  the  blood  which  has  collected  in  the  extremely  relaxed  ab- 
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dominal  vt:33d9  to  Aow  into  and  distend  the  ri^ht  side  of  the  heart,  and 
this  distention  may  have  sufficient  influence  to  stimuUte  into  action  a 
failing  or^An. 

Thu  one  measure  which  H.  C.  Wood  found  in  his  experimenta  upon 
fjt^illy  anj^stheli^ed  animaEs  to  SLjq::^^^  in  practical  efficiency*  all  othei^ 
Lombinttl,  w;is  artifici;!!  nspirauuu.  by  means  of  which  animals  were  fre- 
quently  resuscitated  after  all  carditic  and  respiratory  Tnovcments  liod 
apparently  ceased. 

In  the  light  of  all  our  present  clinical  and  experimental  knowledge,  ihc 
following  rules  may  be  formulated  as  embodying  the  treainient  of  the 
accidents  of  una:'Sthesia  : 

FfrsL  Unless  the  pnlse  be  beating  actively,  partially  invert  the  bwly 
of  the  patient, 

Scconii.  Place  the  index  fingers  of  each  hard  upon  the  corresponding 
comua  of  the  hyoid  bone,  whilst  the  middle  fingers  rest  upon  the  ang^leof 
the  jaw,  and  then  press  forward  and  upward^  the  same  force  serving  to  ex- 
lend  the  head  upon  the  neck  ;  if  this  fail  to  open  the  glottis,  by  means  of  a 
tenaculum,  thrust  far  back  into  the  base  of  the  tongue,  draw  it  forward.* 

Third.  Make  \i  mnnjeiitary  effort  tci  stimulate  respiration  by  slapping 
the  cheat,  by  douching  with  cold  water,  or  by  the  method,  suggested  by 
Hare,  of  pouring  a  little  ether  no  the  bared  abdomen,  so  as  to  get  the 
effect  of  cold.  Do  not  waste  time,  if  respiration  has  failed,  in  any  of  these 
attempts. 

Fourth,  Avoid  the  use  of  all  dru^  except  digitalis,  strychnine,  and 
cocaint  given  hypodermicajly,  and  somerimes  ammonia  by  the  mouth. 

Fifih,  Begin  ariiliclil  respiration  at  once,  even  when  the  heart  is  pri- 
marily affected,  as  the  great  hope  of  the  patient  lies  in  the  remo\-al  of  the 
anaesthetic  from  the  residual  air  of  the  lungs,  so  as  to  facilitate  its  escape 
from  the  blood. 

It  b  evident  that  the  ordinary  methods  of  practising  artificial  respira- 
tion in  man  are  exceedingly  imperfect  and  fceblen  and  that  in  the  accidents 
of  anaesthesia  so-callt^l  /oTffd  arlifiiiai  resphaiion  sh^mlcl  be  at  once 
employed  (sec  address  on  Aritrsl/trsta).  The  principle  of  forced  artlfitirtl 
respiration  consists  simply  of  pumping  air  into  the  lungs  by  mean.s  of  a 
l>ellr»ws.  Fell's  apparatus  is  efficient,  but  unnecessarily  complicated  :  % 
simpler  one  is  described  in  a  foot-note,  t     When  no  apparatus  is  at  hand. 


•  Bmijiinig  Howard  aswita  ihilt  llic  commun  praclicc  of  drawinf;  oul  the  longuc  has 
no  inflLiirnce  \\\  mKIiLti  tEit^  ^rnlyiiil  cpigloUi^,  whLcIi  he  a^rm:^  can  be  itccvinplL&liecl 
only  b>'  r:itcndiii£  llic  htiiiJ  and  neck,  hut  in  the  tlalmratcr  trip^riiucnta  nuule  in  tliv 
UnivcTAitv  laburflturjvs  bv  llubart  A.  Mart:  and  Edwurd  M^Ttiii  it  was  demmi^trBtcd  ihat 
the  nit:Lh<id  of  Howard  is  inkriot  Ui  ihal  ci^tn  in  Ibt  tt:it  iMriiicai  jVrrrj,  iiWy). 

t  Appitrotui  /or  AtHfitit^l  ^ci/jVa/ZuM,— Fell's  apparatus  [-Luisists  uf  a  pair  of  frii>l- 
bellows  by  which  air  i^  furctd  mlu  a  ic<cwiiiK  cliambcr,  wbiEh  vs  eui^nvctird  wJlh  m 
Bpparatii«i  for  wnrmin^  th^  Air,  and  a  valve  which  can  be  opei;ed  and  shut  Ly  ei  mtJ«L-mcnl 
Df  thc'  fingiT,  This  valvt',  in  lurn,  leads  tj  ihc  trachtaJ  tiibt.  When  the  vnlve  is  opened 
the  air  tii&hca  LhioUfih  the  chamber  inti>  the  fungsam]  i^ipandslhrm  \  the  tinker  ii  Eiflcdt 
the  \bWp  Hh[its»  (he  lun^s  cDTi(rai:1»  and  so  ihc  respimUun  ^'yv^  or* 

A  much  simpler,  cheaper,  and  probably  equally  efficient  apparatus  may  coosist 
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/K^rcYif  iNsufffatiOH  by  hrtiuliing  into  the  patient's  mouth  may  bf  tried, 
A_  E.  Prbce  "  reports  a  case  saved  in  this  way. 

In  using  this  apparatus,  the  mask  should  l«  first  tried,  care  being 
exercised  to  sot?  that  ihe  tongue  is  wdl  drawn  lorwjrd  and  held  in  place 
by  a  thread  through  it,  ard  that  the  epiglottis  is  Icepl  open,  H  the  lungs 
do  not  fully  expand,  the  intub^nion-tulK  m^y  be  used.  Whether  [he 
mask  or  the  intubation -tube  be  employed,  the  lungs  should  be  thoroughly 
but  slowly  expanded  bv  each  stroke  o(  the  bellows,  and  a  respiratory  rate 
of  about  sixteen  to  twentv  a  minute  lie  steadily  maintained.  \\  is  essential 
to  Iree  the  lungs  and  blood  of  chlorolomi  as  rapidly  as  poaaible.  by  quickly 
changing  the  residual  air  ot  the  lungs  ;  but  of  course  due  c^ire  must  be 
exercised  that  no  force  suffieient  lo  rupture  air-t'esicles  h^  eniployed. 
When  the  syioplonis  are  proiraciedn  and  the  bodily  temperature  falls,  the 
bodily  heat  must  be  maintaine<l  by  external  warmth,  and  the  temperature 
of  tbe  room,  unless  the  air  entering  the  lungs  be  artilicially  heated,  should 
not  be  less  than  So''  F. 

Besides  the  methods  of  procedure  in  anaesthetic  accidents  whose  value 
is  well  established  may  be  mentioned  the  opening  of  the  jugular  vein  alter 
cardiac  arrest  during  chlorofnrm  anaesthesia,  as  reeommende^l  by  Water- 
house  ard  Git^bs,'*'  a  procedure  of  very  doutrtJul  utility  ;  tracheotomy,  as 
employed  by  Poncet  and  De  Laup,''  on  the  iheorj'  that  cool,  fresh  air 
Striking  the  trachea  should  reflexly  excite  respiration  ;  :md  the  injection  of 
warm  normal  salt  solution  into  the  vein,  which  i^  ^aid  to  have  been  long 
practised  tn  anEesthellc  syncope  in  Russia,  iind  whose  value  has  been  sus- 
tained in  a  series  of  experiint»ncs  upon  animals  by  S,  Gcmberg." 

A/ifr-E0^^fis  of  A7tt£sfh^siti.^\\^\\y  years  ago  Liman  affirmed  that  at 
Icflst  some  of  the  deaths  folloi^ing  operations  which  have  been  attributed 
to  llic  operative  procedure  have  been  due  to  the  chloroform.  The  correct- 
ness of  l]li^  view  we  have  demons!  rated  by  having  such  deaths  occur  in  the 
hjwer  animals  after  both  chloroform  and  ether  \^hen  there  has  been  no  surgi- 
cal operation,  the  animal  regaining  consciousness,  but  bv  and  by  passing  into 
a  condition  of  prnfound  aslhenia,  with  toss  of  all  hmrtlonal  power,  ending 
in  death.   These  deaths  aredueio  anatomical  diangesin  important  organs. 


Al^JMt  a  Jeoide  *iinre  it  was  shown  by  Un^;ar  anil  by  P^ilh^"  thai  whtn  iu  Ihe 
<log  iiar<osi«  is  maint-iinttl  ior  a  len|{1h  of  linir  tiy  the  inhalation  ot  chlomfurtn, 
ihere  i-'i  produced  'L  fa(l>'  ite^ncratJon  whkli  is  usually  mo^t  nLukcd  in  the  1ivt:T  and 
kidntrya  and  in  ih?  heart-muscles,  but  may  be  pronouniifd  tii  il>e  spleen,  in  the  f^n- 
trnl  cfpJlliE-lial  tissues,  nnd  in  the  \c)lLjntar)-  nin^]».  I^hese  researches;  have  IwtHn 
eunfirmecj  in  their  general  recruits  in  numerous  experiments  upon  animals  by 
StrafBmann.*'  by  Ostcrinp,"  and  by  Kasl  and  Mcster.'*    Tedcschi,*  in  an  elaborate 


simply  of  a  }^\t  of  brlVjwfi  f.if  proper  »iiv,  a  fvw  ten  nf  india-rubbei  Tubing,  a  lace-mut, 
and  K*rit  sijch  rif  tniuh:iticin-tut>F^s :  (herv  shaqld  alflo  \ne  Ktl  in  Ihf  Eubin^  a  double  lube, 
wild  jn  '-rptuin^  sJEnilnr  Xn  that  citmmr^nlv  tn^unrl  iit  thi^  IriLchea]  canula  ji1  the  physiolog- 
ical ItilX'THtory,  in  Thftl  tht  riptralor  can  allow  the  i.-!4Cflpe  of  any  cictn&of  air  Thnown  hy 
Ihehellow*.  ]n  n  tPtfenl  anidf  Kjaurm  Amer  Aifnr  ,  rSga,  xix.)  FtJI  InniEtf  nnlh*  tnjtr-- 
rinnty  of  Iii4  afipuraiiK.  and  pnB«JMy  in  a  Ibfk^  surjfiEal  clitirc  it  might  be  vreJI  tn  provule 
hu  nihirr  complicutrd  mechnnism. 


ilS 


GENERAL    REMEDIES 


etody  MptM  Euinea-piKS,  has  f^juiid  ihcit  the  tirat  <inalomical  attcmtion  pruductd  b> 
cilkjroForm  cunsi^t-i  vi  di:iudy  :jwfULn^  wliidi  jiiay  ^u  uii  lij  tlt^encratiuQ,  or  nuj' 
subside ;  and  thai  evtn  when  a  corisidtf^jhle  dcgret  irf  a|j[jareni  fatty  di-geiieralioti 
has  occurred  reco\er>'  is  [xjssitile  He  also  linds  ituit  ihest;  siU^^rations  wtre  mosl 
severe  in  tht  nen'tnis  syslemn  "hich  js  suineuhiLl  contiiirj'  lo  the  ^neral  opinion, 
flotschamfi*  and  S.  Schmidt  yAnhh'  /.  Attat.  ii.  /^yjuj/..  1857)  iissert  IfiiiL  thp> 
liavt  JeJTtuiisirdltd  cilleiiitiu]]  <if  ihe  heart-gHnylia,  t^peaally  vacuolatiun  of  the 
cells,  iiiivi  proloa^t'd  c]ih>Ti:>foniil^;itioii, 

Eugene  Fraonkel "  found  in  four  human  subjecls,  dying  after  prolonged 
chloroformfKacion.  wide-spread  necriitic  rieg^eneratioii,  especially  affecting 
ihc  heart-muacl^:s  and  ihc  epithelium  oi  ihc  kidnty.  As  tlnzse  observa- 
tions have  been  abundantly  conlirmed  (Bandlcr,"  Anibrosius.*'  and  our 
own  laboratory),  it  must  be  considered  proved  that  chlornform  has  the 
power  of  producing  tissue  degeneration,  ending  in  dealh- 

The  possibility  ot  alter-effecis  Jrom  the  ^na^thedc  sliould  ccrUinU- 
influence  the  choice  of  surgeons. 

According  lo  Desgre^  and  Niclonx,  chloroform ization  oJ  the  lower 
animals  causes  a  great  increase  in  tht  amount  of  carbon  monoxidt:  in  the 
blood.  As  this  substance  is  produced  by  tiie  decomposition  of  chloro- 
form by  an  alkalin  and  as  Desgrez  and  NiHoux  hai'e  faile<1  to  find  ihai  li 
is  increased  in  the  blood  by  ethcnziilion,  it  probably  is  produced  in  the 
blood  by  the  destruction  of  the  chloroform,  which  destruction  must  be 
accompanied  by  the  formation  of  various  chlorine  compounds. 

On  the  other  hand,  the  destruction  of  ether  in  ihe  sysletn  can  scarcely 
yield  other  than  fiarinless  cducta,  so  that,  a  ptiori,  aflcr-ctlects  a.re  much 
more  probable  from  the  use  of  chlorofonn  than  from  ether.  This  proba- 
bility is  strongly  conftrnu-d  both  by  eApcrirnenlal  and  clinical  evidfiice. 
As  the  result  of  many  years'  experience  in  the  physiological  laboratory, 
we  are  very  sure  that  afler-deaths  are  much  more  frequent  in  animals 
which  have  lieen  chlorofi»rmi/^d  tlian  afltr  ether. 

In  experiments  performed  by  William  Carter  and  H.  C,  Wood  in  the 
University  latjoratory,  tissue-changes  similrir  to  those  caused  by  chloro- 
form were  found  In  the  dog  after  etherization.  These  studies  have  been 
corroborated  by  the  researches  of  Ferdinand  Schenk  *'  and  of  Tedcscbi. 
Again,  in  a  u-oman  whose  death  occurred  twenty-four  hours  afler  a  pro- 
longed etherization  in  the  Univershy  Hiwpiial,  without  obvious  cause, 
wide-spread  tissue -changes  were  found.  It  is  certain,  however,  that  chlo- 
roform acts  far  more  powerfully  upon  tissues  than  does  ether,  so  that,  when- 
ever a  prolonged  an;esthesia  is  necessary  ether  should  always  be  selected- 
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FAMILY  IlL— SOMNIFACIENTS. 


In  the  family  soninifacientB  are  placed  in  this  treatise  those  drug? 
whose  chief  use  in  practical  mpdicine  is  for  ihe  production  of  sleep. 
Tht  alkiiloiil  hyc«cine  is  a  practical  hypnotic  :  it  bt^longs,  tliereforc,  to 
the  present  family  ;  so  that,  although  it  b  derived  from  a  mydriatic  drug 
and  is  in  nature  aiisociated  with  the  mydriatic  alkaloid  hyoscyamine,  we 
consider  it  in  ihe  present  chapter,  whilst  the  crude  drug,  hyoscyamuSn 
is  discussed  among  the  Delirifacicnts. 


OPIUM,     U.S. 

The  inspissated  juice  of  the  unripe  capsules  of  the  Papaver  somni- 
ferumn  cr  poppy.  It  b  obtained  by  indsing  the  capsules  -with  a  small, 
sharp  knife,  and  twenty-four  hours  afterwards  scraping  o0  the  exuded 
juice  with  a  blunt  blade.  0].>i\ini  is  protUjccd  in  various  pans  of  the 
world, — chiefly  in  Tiirkcy,  Asia  Minor,  Persia,  and  India,  but  also  to  a 
very  slight  extent  in  Eng^land,  Germany,  and  the  Lnited  States.  Our 
market  is  almost  exclusively  supplied  from  Asia  Minor,  with  the  variety 
known  as  Smyrttn  or  Turkry  Opium.  This  occurs  in  niasses  from  the 
size  of  the  fist  to  that  o\  a  child's  head,  irregularly  globular,  more  or 
less  flattened,  oj\'ered  externally  with  the  capsules  of  a  species  of 
Ruinuvx  or  dock,  hard  exiernally,  softer  and  of  a  reddtsh-brown  color 
within,  and  of  a  strong  narcotic  odor  and  taslc. 

On  exposure  to  the  air,  opium  Iwcomes  hard  and  brittle,  and  is 
readily  reduced  to  a  powder  of  a  j  die iw is h> brown  color,  ll  yields  its 
principles  to  water,  alcohol,  and  diiuled  acids,  forming  dark  brown  solu- 
tions, It  is  a  very  complex  l>ody,  containing  the  alkaloids  morphine, 
codeine,  n.irceine,  narcutine,  thebaine.  [lapavenne.  [joq^hyroxine.  crypto- 
pinc,  mcconinc,  opianinc,  and  paramorphinc,  besides  meconic.  thcbolacdc, 
and  sulphuric  acids,  extractive  matter,  t?um,  ^lueo^e,  fixed  oils,  a  volatile 
odorous  principle,  and  other  substances  of  no  importance. 

l^cni  Acihn. — The  local  action  of  opium  and  its  chief  alkaloid  ap- 
pears to  be  purely  sedative, 

F.limmafion. — After  its  absorption  morphine  probably  passes  Into  all 
the  secretions  ;  after  its  hypodermic  administration  it  h;is  been  detected 
xxi  the  gastric  juice  by  Orll,'  and  in  the  saliva  by  Rosenthal,'  bul  it 
chiefly  escapes  with  the  urine,  in  which  it  has  been  found  by  HilRer 
(quoted  by  Gscheidlen),  Bouchardal,'  Lefort,'  Kausmann,'  Elias&on.*  and 
Worraley,^      Morphine  is    to   some   e.vtont   excreted   from   the  £ali\-ary 
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ds  as  well  as  from  the  mucous  membrane  ot  Ihe  stomach,  to  be  prob- 
ly  reabsorbed.  This  has  been  proved  not  only  by  ejtpcriments  upon 
animals  in  which  the  murphiiK^  Wits  injected  subcutancously,  but  almoin 
the  human  individual  (Rosemhd/  ?.  Bint-'t,"  Hamburger"f.  Elimina- 
tion probably  goes  on  :ilowly.  :is  Wormley  detected  the  alkaloid  in  urine 
pas«^ed  thr^e  clays  alter  its  ingestion,  and  in  habitual  opium-eaters  mor- 
phine may  be  present  in  the  urine  seven  days  aiter  the  cessation  ol  the 
l>abit.^'  A- Antheaume  and  A-  Mcuneyrat  "  detected  morphine  in  the 
body  of  an  opium-eater  who  had  died  fciurieen  tLiys  after  rlie  Inst  dose. 
It  was  found  most  abundantly  in  tlie  hvcr,  next  in  the  brain,  nest  in  the 
kidneys. 

Physiological  Acttdn.— When  opium  is  taken  in  such  dose  as  to 
produce  its  mildest  physiological  efiects,  it  exerts  a  quieting  inHuence, 
bidudng  a  peculiar  dreamy  eondilion  ot  bodily  comfort  and  liappy  con- 
t,  during  which  images  and  idea.^  float  before  the  mind,  and  by  their 
diess  and  efForlless  repttilion  shorten  the  lime,  which  seems  to  lose 
itself  in  rest.  It  is  commonly  aiaS(.*rted  that  there  is  a  stage  of  the  aelion 
of  opium  in  which  the  activity  of  tbe  mental  faculties  is  exalted.  Thi!a 
ay  be  so  in  some  persons,  and  especidly  in  those  who  have  accusiunied 
cmsclves  to  the  use  of  the  drug  as  a  stimulant  ;  but  our  experience  is 
I  in  those  who  do  not  habitually  take  opium  true  mental  power  is^ 
ifirirg  all  the  stages  ol  the  action  of  the  drug,  diminished  rather  than  Jn- 
The  state  induced  13  ihe  fabled  calm  of  the  lotus-eater  rather 
an  the  energetic  activity  of  production.  Even  in  those  who  arc  accus- 
tomed to  ihe  use  of  opium  as  an  aid  to  work,  it  is  probable  that  the  imagi- 
nation rather  than  the  reasoning  faculty  is  e-\cited  by  it.  After  a  length 
of  time,  varying  according  to  the  idiosyncrasies  of  the  patient  and  the  dose 
the  drug,  the  condition  which  has  been  noted  gradually  passes  into 
eep. — either  light  and  dreaming,  or  natural,  or  heavy  and  deepening 
lo  stupor,  according  to  the  amount  of  the  drug  ingested.  On  awakcn- 
ng,  the  patient  may  return  at  once  to  his  normal  condition^  but  verv 
often  he  experiences  A  stale  cf  depression,  as  shown  by  languor,  a  little 
ache,  nausea,  or  even  vomitingn  which  may  last  for  scjme  hours. 
After  very  large  doses*  the  hrst  stage  of  the  action  of  opium  is  very 
rt,  or  it  may  be  entirely  wanting,  sleep  coming  on  almost  at  once, 
ua,  we  have  seen  deep  coma  produced  in  three  minutes  by  a  hypo- 
ermic  injection  of  morphine.  The  symptoms  of  the  second  stage  of 
opium -poisoning  closely  rtsemble  those  of  congestion  of  the  brain  :  the 
pupils  are  strongly  conirarted  :  the  face  is  mort  nr  less  sufl^ised,  often 
deeply  cyanoacd  ;  the  pulse  full,  slow  and  strong  ;  the  skin  generally 
dry  and  warm  ;  the  respiration  slow  and  deep,  and.  it  may  be,  sterto- 
un consciousness  is  apparently  complete,  though  generally  tlie  sufj- 
can  be  aroused  by  violent  shaking  or  by  shouting  in  his  ear,  but 
lapses  at  once  when  left  to  himself.  When  the  patient  is  aroused,  the 
liratinns  bect>me  more  r;ipid,  and  the  ^kin  often  regains  almost  at 
ncc  its  norrnal  color.      Death  very   rarely   occurs   durii^   this  second 
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stage  of  opium -poisoning-  When  the  symptoms  do  not  gradually  amd- 
u»ratc,  the  ihird  stage,  ihai  of  prnstraiion,  is  devdcped  The  coma  a 
now  profound,  and  to  arouac  the  patient  may  be  impossible  ;  the  pupils 
are  ab*iolutely  contracted  or,  as  death  approaches,  are  widely  dilated  ; 
the  re^pirjrloiis  are  distant,  -r]ow.  Feeble,  and  [mptrrfecl,  and  often  inter- 
rviptcd  by  tniervala  of  dciith-Uke  quiet  ;  the  tounteiiance  is  at  once  pallid 
and  cyanosed  ;  the  pulse  continually  grows  more  rapid  and  more  feeble; 
the  cold  and  mciisi  skin  finally  becomes  covered  with  a  clammy  sweat 
Even  yet  the  patient  may  recover,  the  return  to  life  being  very  grariiiaj  ; 
when  death  occuts^  it  is  by  failure  of  the  respiraljun,  but  amid  an  almost 
complete  extinguishment  of  the  vital  functions. 

Although  the  symptoms  whic:h  have  lieer  narrated  are  those  ii5ually 
produced  by  opium,  yet  in  certain  individuals  the  drug  provokes  quite 
difierent  phenomena.  Thus,  not  infrequently  there  is  an  excessive  de- 
pression following  tile  opiate  sleep.  This  state  is  seen  most  frequently 
in  neuralgic  or  neuropathic  females-  The  3>-mptoms  are  a  feeling  of 
v-calcness  and  prostration,  often  accompanied  by  chilliness,  dutl  headache, 
and  giddiness,  bill  especially  mar  tot  by  intense  nau=iea  and  repeated  vomit' 
ing.  Very  frequently  vomiting  does  not  take  place  so  long  as  absolute 
rest  in  the  horizontal  position  is  maintained  :  indeed,  an  almost  diagnostic 
sign  of  this  affection  may  be  found  in  the  fact  that  the  stomach  is  quiet  so 
long  as  the  paiieiil  keeps  the  head  upon  the  pilkiw.  but  the  distress  occura 
at  once  upon  rising  up.  In  some  eases  this  condition  of  depression  even 
replaces  the  normal  second  stage,  so  that  opiumj  instead  of  inducini? 
quiet  sleep,  will  provoke  alarming  depression  and  vomiiing.  either  with 
01  without  drowsiness,  Thi.i3,  cases  have  been  reported  in  which  onC' 
fourth  of  a  grain,  or  a  somewhat  greater  quantity,  of  morphine,  hypo- 
dermically  !rij(*cted,  h-is  been  followed  at  once  by  (syncnpe^  with  strug- 
gllng  for  breath,  and  apparently  imminent  or  even  present  death.*  A 
rarer  idiosyncrasy  exists  in  those  persons  who  are  rendered  by  opium 
very  delirious,  it  may  be  even  wildly  so.  In  certain  cases  of  opium- 
poisoning,  [jartial  or  complete  convulsions  have  occurred  amidst  the  more 
usual  phenomena,  t  Severe  itching  of  the  ^kin  is  a  common  phenomenon 
when  the  action  of  opium  is  going  off,  and  there  are  persons  in  whom 
such  violent  erj'thema  b  pnxlucefl  even  by  therapeutic  doses  as  to  Forbid 
the  use  of  the  dnig  f case,  H7n/.  Afrtf.  Presst:.  xxiv.  568J  :  R.  V.  Jaksch " 
reports  temporary  blindness  as  produced  by  opium- 
Opium  appears  to  act  so  differently  upon  the  lower  animals  than  upon 
lan  that  it  seems  necessary  to  discuss  the  former  action  by  itself. 


As  long  ago  as  i8s6Charvet"  stated  that  opium  in  the  inx-ertehrata  caused  pro- 
gressive loss  of  power  in  the  contractile  tissue,  endiu)-  in  death  ;  in  fishes,  paralysis 
and  couvubi^tns  ;  in  birds  and  mammiils.  paraty^is,  eonvulsions,  and  stupor. 


•  See  Report  oflhc  Comniillee  on  tlie  Hypodermic  MeEhod  of  In)ct:tian.  J^edico-Cfa' 
rurffiio/  Traniititioifi,  i- ;  sec  also  Maikai  Ti'infj  an*f  tJazette,  iSfiS,  i:a.^c«  reported  b|r 
Brainc  and  by  Rnbcrts. 

t  CaacB.  Brit-  JifeJ.  /aurn.,  1B76,  11,  496;  rudjii  Med.  t*tti  Snr^-  /tturn.,  July,  16^. 


Tn  the  Eio>:,  opium  ancl  ntcir^:>hine  act  ^similHirlVt  prixltLcirLt;  primarily  a  condiliuii 
of  vi(ili?iii  IeT^^u^.  wiih  grtiil  inrTca*,e  iti  the  nl^x  ^cirvJiy,  ending,  li  the  dose  have 
been  hrg«  enough,  in  a  progressive  fuinilyhir;  with  disturbed  n?.spi  ration,  and  linally 
c^^SAlifji  of  the  sEime.  W.  Bast"  states  that  when  a  very  mintilcdost  is  used  f  13.25 
millisramnies)  ailer  a  period  of  heiKKli-ned  ejccitnbiliiy  there  is  :^tiipor  with  Jn- 
crtastd  rttWx  crxdiaUIiiy  as  it  pdH>it?  ufT.  As  uiis  f'lir^l  shuMii  by  Kolliker,  aikX 
abundantly  demonstraTtd  *iince,  the  telatitis  irf  nut  prevented  by  section  of  the 
spinal  cord,  and,  ii-ith  the  heightened  relt^x  activity,  is  therefore  due  to  spinal 
fxcitemenl.  It  h  probable,  however,  as  affirmtd  by  Kullikcr,"  by  Albors,*^  and  by 
Mcihuizcn,"'  tli^l  ?ionu:  of  die  LoiivuLsjuns  are  cpJEr:pllfofj]i.  A]bei?<  atalcs  also  that 
convtsl^ive  movemenL'i  otcur  in  limbs  after  stclitm  ot  their  nerves,  a  fati  which 
sc^rm  to  u%  very  doublfvil. 

5.  Weir  Mitchell "  lias  shown  tliat  birds,  as  represented  by  pigeons,  chickens, 
aiKl  duck^,  are  ver)'  LnMJaceptibl?  to  the  toxic  action  of  opium  Eind  its  cliicf  dc:riva- 
ti^e.  morphine.  It  api>cars  lu  be  inip<fssibTc  Lo  kill  a  pigeon  by  opium  given  by  the 
mifUth,  atif]  of  morphine  from  ^ighl  to  fifteen  grains  are  required  to  produce  a  fatal 
rt-sull ;  but  i^hen  ^\t^ii  hypodennicfllly  from  two  to  ttirue  jfTains  of  Iht  alkaloid 
suffice-  The  symptiHHs  induced  have  been  very  uniform  ;  they  are  unsteadiness, 
laborvU  bn^lhing,  increiesing^  *^!grks  of  dyspnira.  urm/ieret/  pupil:^.  <ind.  liniilly.  Keii~ 
eral  convxil'iiors  and  ieaih.  Kn  tnie  hypnnric  efftrt  has  l»ceii  oLser\'ed,  but  a  curi- 
ous and  very  great  nse  of  tumperaliire  ja^t  before  t!e?ilh  vva.n  noted  in  one  case.  As 
Flourens  affirms  that  a  single  grain  of  the  Aqueous  extmct  of  opium  v.-\]\  tiirow  a 
spam>iA  intu  a  rn'of^Ji'^^J  slu^r,  il  can  sciircely  be  ciHisidered  as  proved  that  the 
dnig  acts  U[K3n  alt  birds  ii:>  upon  llirise  e^pertmenttd  with  b^  Mitchell. 

According  to  M.  I_.  L-uinard,"  in  the  cat  morphine  produces  violent  hyper- 
excitabnilyn  great  restl«iMTiess.  ablation,  halliictiialionfl,  diluted  puials,  accelerated 
heart  and  rx-spir.^tion.  imtn  which  the  animal  returns  to  its  nomial  condition  unless 
the  dose  ha^e  bH'n  very  liirge.  *ben  Lrl^iiir  convuLsinn%  <lf  xeliip. 

Upon  dogs  ■  ninrphine  arts  ver^  mii':h  as  u^Min  niijn.t     In  very  many  case*,  if 
I  in  the  nxijority,  eight  to  ten  erain?^  of  die  alkaiciJ  injected  into  ii  dog  of  mod- 
tc  siie  will  j^ause  deep  sleep,  arrotintine  to  coma,  so  that  the  iimirmi  will  remain 
in  any  position  in  which  he  may  l.>t  placed.    The  Jenjidi  and  dtpdi  erf  ihi^  -sleep 
■,  of  course,  proportionaie  to  the  dose  :  when  at  all  profound,  it  is  accompanied 
marked  inserusibilitj-  to  pinching  and  oiher  Forms  lA  eilemal  irritation,     A  repe- 
ti-"^  of  irritation,  and  especially  n  sudden  loud  noise  or  shaking;,  will,  however, 
arou?fC  the  ammid,  prcci.sely  iis  in  niiiu.     Indeed,  sometimes  the  doy,  even  when 
ccimalose.  seems  more  than   normidly  sensitive  to    sudden   noise.,   iremhUn^r  und 
^litrtinK  in  an  aTraoRt  convulsive  manner.     After  awaking,  the  d'>j;  shows  untnis- 
cable  sign^  of  nervmis  and  psychic;d  depression.     In  Mollvin^.  the  hind  le|*s  are 
lOced,  iX3  though   scmi-paraly/ed  ;    the  eyes  nre  hajojard  ;  the  naturally  brave 
tmal  cov*eis  in  a  comer  or  seeks  to  hide  himself,  no  longer  rcct-i^^niiinn  hih  mas- 
ter, and  does  nol  rpturn  to  his  natnral  condition  for  many  hiiurs.     After  smaller 
the  eHectii  are  proportionately  less  intense.    It  has  lieen sboun  by  Harley  that 
some  dogs,  precisely  a^  in  some  people,  morphine  fails  to  exert  its  usual  hypnotic 
on.  but  produces  great  depression,  as  evinced  by  faintnc-ss.  prolonscd  nausea, 
and  rt^chiuE-  interrupted  only  by  iiHer\als  of  drejiniy  delirious  s-imnoltucj'- 

In  ihe  hor^e  [Hnrleyl  two  or  even  three  grains  of  morphine  hypodermically 
injected  produce  ^iometimes  a  slight  dnivsiness,  sometirnes  no  perceptible  effect. 
of  from  four  to  six  j^rains  cause  great  restlessness  and  accelerated  pulse. 
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•  AcrordinE  In  Joffroy  iin<l  Perveau*  {Arefiij'  if.  Jferi.  K.rprf  Anet-  Path.,  (898,  x, }, 
thf  fatal  doae  i>f  mdTphine  is  :  for  dnjcE,  itilmv^nntisiy  n.r-^Ki  L^ramnie  per  Icilo,  hvpod^nni- 
dly  0035  p^f  fciln;  for  rahbita,  inlravenoaslyo.is  p«-  kilo,  hypodenuicnlly  0,35  pvrkilo, 

t  Hafl*y,  Thf  Ofii  I're't^ibtr  .Vrtiivlifi,  107,  I-nmlitn,  1S69:  Claude  B*mnrd,  Ar- 
eAi-'fS  CHi4fafes,  \\.  4J7,  Stli  s^-ne!:,  J?te4  ;  J  T-  Reese,  American  JourTtal  of  the  Jift-dieai 
S^tenr*^.  Jan-  ift/r 
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Tlxe  moulh  b  moist,  iJic  tenipcralurt  of  the  skin  and  ils  stcrttion  incrensed  ;  the 
animal  \tavs  tonlinuaMy,  ci"*J  treiid^  iiitoul  in  his  audi  with  an  almost  rhythnutxJ 
muvetiifiil.  AfltT  li*tlve  grains.  Hurley  iwrtitis]  in  somt  tiises  vtry  Krtal  cxdtc- 
mentj  OS  iihou-n  by  marki^l  intrtase  in  ihe  rapidity  of  rhe  Th'^ti's  attiun^  by  mus- 
cular rifiidily  and  [rtiuor-:,  and  by  the  animal's  walkin}-  T;ipully  to  and  im,  slohl*r- 
ing  and  awtiitiiic  pruEustly.  In  Jinothtrr  liorst,  ^itttT  an  immudiiitu  slroi^  ercciion 
of  the  ptni-'i  and  cuiiious  Lniis^iLiii  ui  sctncn.  turavy  sktp  iximc  on,  iiitemipled  afler 
Ihe  third  hour  by  Ibf  iiMin.1  sympioms  iif  txtiif^nitiil.  Tinriy-MX  ^dm:i  of  mor- 
phine accUitu  criii^d  in  n  ixiwtrful  hunter  rft^p  conialose  sletp,  cnitimejicing  m 
fifteen  minutis  und  l*titing  for  three  hourfi,  Hheii  il  was  replaced  by  intense  reslless- 
Dc^^  And  K^crc  ddirturti,  continuing  for  seven  hours.  Dnriu^  this  time  the  animni 
wa^  periectiy  blind.  Pitiiously  to  llttsc  siudits,  Barbicr  ha^l  fuund  thai  tour 
drachnJ^  of  tlit  a^jucous  exirnicl  of  opium  [iniduced  violent  fremlilingSH  apparent 
inacnsibilily  lo  cstem-d  imlimts,  runvuJsJons  without  comn,  and  death.  Une  hun- 
dred pmins  oi  nxjrphine  acetate  kilic-tl  a  horse  by  convulsions  in  three  hours. 

Ill  til?  mouse,  according  lo  tlie  ex|ierinienl.?^  of  Harley.  the  first  eilect  of  an 
injection  of  from  one-iu'eniieih  (o  nnt-ru-eUth  ot  a  grain  of  murphine  ■>:  a  tonic 
cramp-liktf  contrattion  ot  Ihu  musclesH  ef;pecially  of  the  trunk,  ol  such  character 
that  periods  of  forced  rest  allenrile  with  a  slo*,  InhoTiouEi  creep,  whicli  seemii  lo 
originate  not  in  the  limbs  but  in  dit  trunk  it-^cU,  There  is  in  this  lilnle  no  tendency 
to  somniilpncy,  biH.  nn  the  contrary,  an  nlinormal  scrshivfTii'ss  tn  innd  wninds 
which  cause  the  nioifse  lo  resumt  for  a  nMiment  active  nmniUK  niovements.  The 
breathing  is  irregular,  the  pulse  nccelcnite*!,  :»nd  finally  stupor  devtlops  itwif,  and 
coma  deepens  into  dtalh  by  dyspiur,i ;  or,  otherwise,  recovery,  preceded  by  con- 
vulsive inovettienls  uf  the  hinder  jvirt  uf  ihe  Ixxly.  is  gradually  tirouj^hl  atKnit 

In  reviewing  ihf  action  of  morphine  upon  the  lower  animaU.  it 
beconii'^  vevy  ffvidciil  that  two  classes  nf  phenomena  are-  pv^rywhere  dis- 
cernible,— f.fT..  the  spinal  and  the  cerebral, — and  thai  the  higher  in  the 
scale  of  life  any  given  animal  may  be  the  more  marked  are  the  brain- 
symptoms.  These  cerebral  pheiiotnena  are  mostly  sleep  and  .stupor  ; 
but,  as  ia  well  UnriwUn  in  some  human  individuals  morphine  acts  as  a 
delirifacienl  ;  and  il  seems  very  probable  that  the  peculiar  restlessness 
of  the  liorse  under  the  influence  of  the  alkaloid  is  dtie  to  ddiritim,  and 
not  to  spinal  excitement. 

When  looked  at  in  this  manner,  it  seeraa  to  us  that  moqjhine  does 
not  act  so  difTerently  asi  has  been  fjenerally  asserted  upon  the  lower  ani- 
mats  and  upon  man.  The  immenaely  higher  cerebral  or^niiation  of  the 
latter,  with  the  immensely  greater  sensitiveness  which  it  involves,  makes 
the  man  correspondingly  more  susreptlNe  to  the  cerebral  action  of  the 
drug  :  hence  nr>i  only  ia  he  afleited  by  much  smaller  doses  of  llie  alka- 
loid than  are  the  It^wer  animals,  but  as  the  spinal  symptoms  are  triutn- 
phmt  in  the  frog  becausi?  its  spinal  system  is  vastly  more  developed  than 
its  ccrebrnd,  so  in  nian  the  cerebral  symptoms  mask  the  spinal  because  in 
him  the  brain  is  marc  developed  than  the  cord.  The  two  creatures — man 
and  the  Irofi' — occupy  the  two  extremes  of  the  series  ;  between  them  is 
prcbably  lo  be  found  every  gradation* 

•  A  curioii*.  rnrrnlvinitlan  i^  thv  view*.  erpfessHt  in  thin  pflrajtraph  i^  found  m  Ihe  f<il- 
lowiriR  iwnltnre  latttfii  finm  Althnu?  inivrasn  oj  the  N^rvoti^  Srs/nn.  New  Yfxtk..  rSyft, 
tiS)  -  "In  liitanlii.  houetrr,  and  A\^n  In  Ih?  Iowpt  rac«  ol  matjfcind.  us  in  ncgrow  And 
Ualay<i.  convulsions  art  ahifrved  after  it*!  Inpium]  jupe-ition. " 
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The  action  of  opium  upon  dogs  and  rabbitt  is  sufficiently  close  lo  that 
upon  man  lo  enable  us  to  reason  from  ex|3eriment<i  upon  the  former  as  10 
the  influeDce  of  tlic  alkaloid  upon  llii^  circulation  and  respiraiion  in  ihe 
Uucr.  Indeed,  ^o  far  as  these  funclions  are  conccmtdn  morphint  appears 
to  ad  ideniicaJly  in  both  iiistances. 

\/Aftwn  oa  the  A'tnaits  SysUm^ — The  rerpf>rj|  symptoms  produced  by 
opium  are  without  doubt  due  to  a  direct  influence  ol  the  drug  upon  tho^c 
cdls  which  preside  over  inteMettud  action  and  consciousness.  Opium  13 
trenuently  spoken  of  as*  .1  L'erebnil  stimulant,  and  some  of  the  world's  most 
lamoLis  wniiiiKs  have  undoubtedly  been  produced  under  its  influence.  It 
appears,  however,  to  be  especially  related  with  ihose  tissues  that  are 
connected  with  imagination.  50  that  it  k  the  imaginaiion  rather  than  the 
reasoning  funnions  which  Is  afletted  by  it  In  this  respect  it  is  not  so 
true  an  irktcllectttal  stimulant  as  is  i:af)eine.  It  is  undoubtedly  a  stimu- 
lant to  the  spinal  cord  ;  but,  as  has  already  been  shown,  the  cerebrum  in 
man  is  so  infinitely  more  susrepllble  to  its  influence  than  is  the  spinal 
cord  that  ihi^i  spinal  effect  is  rarely  perceptible  iji  man,  even  in  toxic 
dose. 

yyfrrr'^j,— According  10  Gscheidlen,"  morphine  primarily  increases  and 
secondarily  depresses  the  excitability  of  the  motor  nerves  of  the  frog^  ihc 
period  of  hei^hleacd  functional  activity  not  bcin^  demonstrable  alter  enor- 
mous doses.  Altiers'"  aftirms  that  depression  ni>y  develop  into  com- 
plete paralysis  of  function,  though  CscheJdlen  has  never  Iwen  able  lo  verify 
thrs.  Gschcidlcn  further  asserts  that  the  local  application  of  morphine 
intensifies  and  protracts  the  excitability  of  an  afferent  nerve  in  strychnine- 
poisoning.  No  phenomenon  of  human  poisoning  by  opium  can  be  attrib- 
uted to  its  action  on  ner\e< trunks,  but  the  rdicf  of  pain  sometimes  obtained 
by  the  local  use  of  opium  would  indicate  that  in  concentrated  form  it 
*lepresses  the  ^ensorj-  fibres  even  of  human  nerves. 

Actiffii  0ji  Ihc  Circiifalioti.  —  In  man  the  circulatory  ijlienomena  are  a 
^ight  primary  evanescent  acceleration  of  the  pulse-rate  (see  Noihnagcl'Mj 
succeeded  by  the  characteristic  slowing  and  increased  fulness  and  force 
fif  the  pnbt,  which  is  followed  by  a  reium  to  the  normal  pulse,  or  a 
great  increase  of  rapidity  and  loss  of  sircng-th,  during  the  third  stage, 
Gschwdlen  has  found  in  rabbits  and  do^js  after  the  injection  of  morphine^ 
first  an  incrcisc  in  the  piilse-raie,  then  a  decrease,  and  finally  return  to 
the  normal  pulse,  or  else  increased  rapidity.  Sphygmographic  studies 
of  the  effects  oi  small  doses  of  morphine  have  been  made  with  various 
results  by  several  observers  :  undoubtedly  {i\  some  individuals  therapeutic 
amounts  of  the  alkaloid  depress  sensibly  the  circulation,  but.  in  agreement 
witFi  Riegei  and  PreisendorfTer,"  it  can  scarcely  be  doubted  that  thernpeu- 
lic  doses  have  no  sensible  effect  upon  the  circulation  in  the  ordinary  man- 
It  ha&  been  found  by  M.  L.  Ciuinard  "  that  in  the  dog  morphine  firrninces 
primarily  a  slight  rise  of  the  arterial  pressure,  followed  by  a  fall  during 
the  period  of  narcosis. 

The  slow,  full  pulse  of  the  second  stage  of  t.ipium-[ioisomng  is  due  to 
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an  action  of  the  dntg  u\nm  the  inliibitor/  crardJac  nerves,  as  may  also 
possibly  be  in  some  manner  ihe  increased  arterial  pressure  ;  for  Gscbeid- 
len  has  eAperimerliilly  demonstrated  that  afttr  section  of  the  vagi  mor- 
phine is  powerless  to  lower  the  [)i:lsi?,  am}  aho  ihal  division  o(  ibe  nerves 
during  the  stcuiiJ  sta^c  cf  niorpluiit'-poisomng  is  followed  Ly  an  extra- 
ordinary rise  In  the  puitie-rate.  That  the  peripheral  ends  of  the  vagi  are 
siimdated  was  proved  by  thy  fact  that  cardiac  arrest  took  place  when  the 
distal  ends  of  the  cut  nerve  were  more  feebly  irritated  ilian  uould  suffice 
to  aficct  the  unpoisoiied  animal  ;  and  ihat  the  inhibitory  cerebral  centres 
are  stimulated  was  demonstrated  by  the  instantaneous  very  great  fall  ol 
the  pulse-rate,  aimiuntiag  in  some  eases  to  one-half  in  less  than  half  a 
minutet  which  ensued  upon  the  iniection  of  a  large  dose  of  the  alkaloid 
into  the  carotid, — Le.,  into  the  brain  and  the  inhibitory  centres.  The 
rapid  feeble  pulse  of  the  third  stage  oi  upiiim-pois*inirg  Gschddlen  found 
lo  be  ducn  at  least  in  a  measure,  to  paralysis  of  the  peripheral  vagi  ;  for 
at  such  tin\(;  stLmulation  ol  the  peripheral  end  of  Che  cut  nerve  'was 
powerless  to  aff^'Ct  the  heart. 

The  experiments  of  Gscheidlen  also  indicate  that  morphine  exerts 
Jirsi  a  siighi  stimtiiating.  (hen  a  dcpressiN^  influence  upon  the  h^ari-muscU 
or  gangiia,  since,  after  isolation  of  the  viscus  by  section  ol  the  cord,  sym- 
pathetic, and  pneumog-asinc.  life  bein^  sust.iineii  by  artificial  respiration, 
a  lai^e  dose  of  morphine  induced  a  momentary  increase  in  the  number 
of  the  cardiac  contractions,  followed  by  a  marked  decrease  and  linaJly 
extinguishment  of  the  same.  This  concluiion  is  confirmed  by  Ringer 
and  Sainsbury,'^  who  lound  that  opium  first  increased  ihe  power  of  the  cut- 
out heart  of  the  froj^,  then  depressed  it,  and  finally  caused  diastolic  arrest. 

The  question  of  the  action  of  morphine  upon  the  vaso^motor  system 
is  of  great  interest,  bu[  cannot  at  present  be  fully  answered.  Gscheidlen 
believes  that  it  first  stimulates  and  then  depresses  il^  and  asserts  that 
fter  the  injection  of  a  large  dose  the  arterioles  in  the  mesentery  can 
be  seen  to  contract,  and  later  fthird  stage)  to  dilate.  The  objections  to 
this  snrt  of  evidence  are  sufficiently  stated  elsewhere  in  tlib  book  ;  and 
the  rise  of  the  arterial  pressure,  which  he  also  adduces  as  an  argument, 
may  be  accounted  for  without  c.illing  upon  the  aid  cf  the  vaso-molor 
nerves.  While,  therefore,  it  Is  probable  that  morphine  docs  cscrt  the 
irfluencc  he  asserts  for  it,  the  question  must  still  be  considered  as  sub 
judicc :  tliat  Ihe  vaso-motor  system  is  not  paralyzed  even  hi  exfrrmis 
is  shown  by  Gscheidlen's  experiment  {loc.  cil.^  521,  in  which  electrical 
stimulation  of  the  cord  at  such  time  induced  immediate  rise  of  the  arterial 
pressure.  The  action  of  morphine  upon  the  brain  is  certainly  independent 
of  any  action  on  the  vessels.* 

AdioH  on  the  i^tsftiratioH. — Death  occurs  from  opium,  in  the  great 
majority  of  cas<^,  by  failure  ol  the  respiration  ;  and  that  such  failure  15 
due  to  a  direct  action  of  the  poison  upon  the  respiratory  centres  in  the 
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mrdulia  is  [iroved  by  ihe  fact  [hat  morphine  alfecls  the  breathing  oi 
dogs  and  rabbits  whose  pnctimogastrics  have  been  cut  as  much  is  il 
d^>es  those  whose  nerves  are  entire  (Gscheidlen^. 

The  action  of  apiuni  or  morphine  upon  the  elimirution  of  carbonic 
add  has  been  studied  hy  Boeck  and  Bauer*  aiid  by  Chittenden  and 
Cumraios,"  Their  results  are  concordant  in  shoving  thai  tho  effect 
of  the  alkaJoid  upon  carbonic  acid  production  is  in  direct  relation  to 
its  influence  upon  the  muscular  ^yatein.  The  elimination  'la  increased 
when  convulsions  occur,  but  decreased  when  narcotic  quietude  is  pro- 
duced- 

Acti&n  ffn  the  Papit, — Since  morphine  locally  applied  does  not  affect 
the  pupil.  Jt  follows  that  its  constitutional  action  upon  the  latter  is  through 
the  nerve-centres,  ft  is  probable,  but  has  not,  that  we  are  aware  of,  been 
px  peri  me  malty  jjroved,  that  the  contraction  of  the  pupil  is  due  fo  a 
stimulation  of  the  oculo-motor  nerve -centres,  and  that  the  dilatation  of 
the  pupil  as  death  approaches  is  due  to  a  paralysis  of  the  tame.  Indeed, 
it  cannot  well  be  othentise  ;  for  if  the  primary  contraction  were  due  to 
paral>^is  of  the  sympathetic,  the  secondary  wide  dilatation  would  be  im- 
possible; the  dilating  force — i.f.^  the  sympathetic — having  been  with- 
drawn, the  pupil  would  not  widely  expand  even  if  the  contracting  force 
— i.r  ,  the  oculo-motor — were  paralyzed. 

[n  birds  (5.  Weir  Mitchell )  fhe  pupil  i>:  not  affected,  probithty  for  aivitrtmkxl 
reasons  Iscc  Afropim').  Jn  horsirp  il  is  widely  dilaltJ  niflHcy);  and  in  dof^ 
it  dilates  litJore  contratling  (Rtese.  apparently  *,onfinncd  b>  [i^^prrimctil  No.  3, 
Harley.  Ittc.  rit..  uv)].  or  sotneiinies  remains  unchanged  iHiirley).  At  present 
thcs«  anomLilies  cannot  be  exptaintid. 

Opium  ordinarily  checks  all  the  secretions  of  the  body,  although  this 
influence  is  capable  of  bcinj^  modified  by  certain  drugs  so  as  to  produce 
a  sudorific  action.  By  it  the  urinary  secretion  is  habitually  diminished, 
owin^p  as  has  been  shown  by  Thomijson,*'  to  a  direct  action  upon  the  kid- 
neys- Retention,  which  alter  a  full  dose  of  opium  is  not  rare,  depends 
upon  the  blunting  ol  Ihe  sen^^ibility  of  the  bladder 

Secretions. — Opium,  and  to  a  less  extent  morphine,*  has  a  very  pro- 
nounced influence  upon  the  digcative  trart,  in  many  iiersons  producing 
nausea,  in  all  lessening  the  appetite  and  the  activity  of  digestion  and  pro- 
ducing constipation.  Tlie  disorder  of  iligesfion  and  the  coni^tipation  are 
in  part,  at  least,  due  to  an  arrest  of  secretion,  probably  both  in  the  stom- 
ach and  in  the  intestines  ;  but  they  are  also  probably  to  some  extent  due 
to  the  checking  of  peristalsis,  jin  effect  which  can  often  be  demonstrated 
upon  men,  and  which  Nothnagcl  **  and  Ott"*  have  demonstrated  upon 
aniniais-      Botli  Nothnagel  and  Ott  affirm  that  the  toxic  dose  of  morphine 

■  Vam"»y  in^tt/tr/ti  Med.  JfWMfnjifi..  fftgy,  ixili,)  Kaa  endeavored  to  ^ctcntitnc 
c«pCTimi:u(n![T  «rii;v  ripium  causes  c»h.-4tipiili"n  mrtrt  Ihon  docs  mcffphintf-  He  finds, 
hawirtcr,  (htl  neither  nnrciaiinu,  Lhi'tiainc,  cocli-ine.  kryptopinc,  nor  laudaniac  i:^  criliol  in 
pmrcT  oi  cbfckjnf!  pcriMalsEs  Lo  mt>rp1k{ne  ;  and  that  ^t  is  not  probable  that  any  of  Ihvm 
mr*  nspHisible  lor  iti«  cansUpaling  eflectji  of  the  crude  drug- 
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in  the  lower  animals  incrcaaea  peristaltic  movcmcni,  which  affords  a  pos- 
sible eJtplanation  ol  the  diarrhcea  sometimes  seen  in  chronic  opium-caicra. 
The  checking  of  penst;ilsia  ap|jeara  to  iw  ^iiip  to  stimulaiion  of  the 
inhibitory  nerve  apparatus  ;  the  increaae  to  paral/bis  of  tlie  same. 

STJMMAHY,— Opium  Is  a  cerebral  stimulant,  whose  action  bood 
paaaes  into  sedataoQ  and  tbo  production  of  sleep,  tind  hae  the  po^ver  of 
rclioving  pain  in  some  way  oo  yet  not  thorougrhly  known  ;  probably, 
however,  by  benmnbinc  the  percepUve  eactree  in  the  brain.  It  acta 
upon  the  opinal  oord  of  many  of  the  lower  aninialfl  ae  a  etimiilant.  but 
in  man  lie  influeooe  is  not  perceptitle.  It  both  slows  the  pulae  and  in- 
creaaaa  to  aome  extent  the  force  of  the  oiroulatdoo  by  an  ac3tlon  upon 
the  iiihibttory  oerve-uentrea,  probably  both  centric  and.  parlpberHl,  and 
by  a  slisht  stimulant  influenoa  upon  the  heart-muBoLe  or  its  intrloHio 
e^ji^lia-  It  ifi  a  centric  teeplrntory  deproeeant;  it  oontroolc  tJie  pupil 
by  a  centric  action  which  ia  probably  that  of  etimulation  of  the  oculo- 
motor nervo-centroa. 

Thebapevtecs. — The  chief  indications  for  the  use  of  opium  are  con- 
sidered belou'.  scnaHtn.  Nearly  all  of  them  flow  evidently  from  the 
known  physiolcigiral  actinn  of  ihe  drug:  others,  bcwever,  although 
established  by  clinical  experience,  and  undeniable,  are  not  so  plain  in 
their  philosophy. 

I.  To  r£ti eve  pain.  As  an  analgesic,  opium  is  without  a  rival  in  the 
maiena  mcdica,  except  it  be  the  anaesthetics.  It  is  used  to  allay  pain 
arising  from  any  cause  whatever^  except  acute  inflanimation  of  the  t>rain, 
and  is  preferred  to  the  anaesthetics  whenever  the  pain  has  any  permanency. 
In  painful  spasm  it  is  cs|:ecial]y  useful,  as  it  seems  very  frequently  to 
quiet  the  ir<»tnr  as  well  as  the  sensory  disturbance. 

3,  To  produce  sieep.  Sleeplessness  occurring  in  acute  disease,  and 
ml  dept-ndeni  U[w>n  cerebral  JnHammaiion,  may  very  freqiii^nlly  be  re- 
lieved by  opium.  While  it  is  often  necessary  lo  Jsc  ibc  drug  freclv  in 
such  aflecliors  %s,dehrium  tremens,  care  should  be  exercised  not  to  over- 
whelm the  nerve-centres  by  enormous  diises.  Tn  habitual  sleeplessness 
great  caution  must  be  used  in  the  employment  ol  opium,  not  50  much 
on  account  of  the  disturbance  of  digestion  which  it  is  liable  to  cause,  as 
for  fear  of  prixlucinjr  the  "opium  hahil."  Chloral  is  perhaps  a  more 
generally  applicable  hypnotic  than  opium.  Be  this,  however,  as  it  may. 
we  have  found  the  conibinalinn  of  morphine  and  chloral  i^inciilarly  cfti- 
cient.  In  low  fevers,  adynamic  delirium  often  coexists  with  sleeplessness, 
and  is  ihrn  besi  met  by  npium. 

J.  To  aihv  irritation.  In  various  forms  of  ner^rius  erethism,  opium 
is  most  vnloafjle  ;  but  when  the  affection  i?  at  all  chronic,  the  dangers 
of  the  opium  habit  should  not  be  lost  sight  of.  On  the  niher  hand,  in 
acute  casesn  as  in  ihe  excitement  which  so  frcquciitl]^  attends  hiemopfysis. 
the  drug  should  be  used  freely.  In  many  cases  of  disease,  opium  is 
sen-iceable  by  susraining  the  system  against  an  irritation  for  thi*  time 
being  irremeiliiible.  by  bluntinp  the  sensibilities.  In  this  way  it  is  useful 
in  the  advanced  stages  of  small-pox,  and  in  various  surgical  affections,  in 


whkh  it  also  does  good  by  allaying  pain.  In  various  local  irritations 
opiLim  is  contmually  employed,  as  in  eoiic  caused  by  und^cstt'd  iood, 
and  in  bronchitis  to  (jiitel  cuugh. 

By  allaying;  irritation  and  pain,  opium  affords  reliel  in  most  cases  of 
intlammation  ;  but  in  certain  varieties  ol  the  Jiflcction  it  seems  to  do  much 
more  than  this,  exerting,  in  some  way  at  present  difftculc  to  explain,  a 
lifC'Saving  influence.  \n  pcnlonieU.  after  due  depledon.  or  in  casi^  not 
requiring  depiction,  it  should  always  be  exhibited  in  large  doses  at  regu- 
br  intervals,  in  such  a  way  as  to  teep  the  patient  in  a  state  oJ  dedded 
narcoiLsm- 

In  severe  actUt  vomiting-,  opium  is  one  of  the  moat  reliable  remedies. 
It  is  best  used  in  the  form  oi  suppositories.  Although,  by  checkii^g 
secrelion  and  peristalsis,  opium  usually  c;iuses  constipation,  yet  when 
&bitrtution  cf  the  bowels  is  produced  by  spasm  due  to  an  irritation  or 
inHammalion,  by  relieving  the  latter  ttie  drug  will  sometimes  act  as  a 
most  efficient  laxative, 

4-  To  check  excessive  seereiioit.  For  this  purpose  opium  Is  very  lai^ely 
employed  in  diarrkasas^  and  is  very  efficient  cither  alone  or  in  combi- 
nation with  various  remedies.  In  enierifis  and  in  dysentery,  although  no 
less  frequendy  used  tli^n  in  diarrhtea,  it  is  of  service  as  an  antiphlogistic 
and  analgesic  rather  than  by  checking  secretion.  In  diabetes  insipidus^ 
the  combination  of  it  and  gallic  add  has  been  much  used^  and  is  often 
effect  i  ve- 
in true  saccharine  diaS^tes,  opium  js  of  very  great  value  in  many 
cases,  olten  ameliorating  the  symptoms,  and,  in  conjunction  with  re- 
stricted diet,  sometimes  even  effecting  a  cure.  Of  course,  however,  lilce 
all  other  known  remedies  in  this  disease,  it  most  frequendy  acts  simply 
as  a  palliative-  It  must  be  given  in  large  ascending  doses, — the  patient  lor 
tbe  lime  being  indeed  made  an  opium-ealer, — a  procedure  justified  only 
by  the  fatal  nature  of  the  malady. 

%  Tb  support  the  systcvt.  Opium  appears  in  low  fcvcrS,  and  in  vari- 
ous protracted  adynamic  illnesses,  to  afford  actual  support  to  the  system 
in  some  way  not  as  yet  made  out.  This  is  especially  the  case  when, 
from  any  reason,  sufficient  food  to  keep  up  life  cannot  be  taken  or 
retained.  Opium  is  a  valuable  remedy  for  the  purpose  of  protracting 
and  rendering  more  comfortable  life  in  the  aged.  When  the  bodily 
powers  are  failing,  and  various  functional  disorders  are  from  lime  to 
lime  occurring*  it  is  often  possible  to  check,  by  the  use  of  opium,  attacks 
which,  if  allowed  to  obtain  headway,  would  extinguish  the  flickering 
lile^  Further,  in  many  cases  of  feeble  vi^ry  old  and  suffering  peoiilt:  the 
Fuibltual  use  of  opium  under  careful  restriction  of  the  physician  is  not  only 
justiciable,  but  ncrcessary  if  life  is  to  be  maintained  as  long  as  possible. 
In  such  |>ersons  the  danger  of  forming  an  opium  habit  which  sh.ill  do 
injury  is  reduced  to  a  minimum, 

6t  As  a  sudorific.     In  1S73  A.  Loomis"  stated  that  in  acute  uramia 
lai^  hypodennic  injections  of  morphine  would  control  the  convulsions, 
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at  (he  same  time  producing  .1  profuse  diuresis,  which  has  been  confirmed 

by  F'iset."  Tlie  mtihod  of  trealraenl  lias  bttn  largely  followed,  in  some 
instances  with  very  happy  efiect,  but  in  other  cases  haa  apparently  pro- 
duced death.  Whenever  the  kidneys  are  seriously  diseased  the  Iree 
adininistralHm  oi  cj|n-itrh  is  iitteadetl  by  mudi  danger^  because  the  rhrel 
channel  through  which  the  cpium  alkaloids  escape  from  the  system  a 
choked  up.  As  z  general  sudorific  opium  is  used  aJmost  exclusively  in 
the  Jorm  of  Dover's  powder.      (See  Dover^s  powder  in  Diaphoretics.) 

TOXICOLOOV- ^Sufficient  has  already  been  said  concerning  the  couise 
and  symptoms  of  poisoning  bj'  opium  in  ordinary  cases,*  Sometimes 
in  adults  trismus  and  other  convulsive  manifestations  are  added  to,  or 
!n  A  measure  replace*  ihe  u^u^  phenomena,  and  in  children  the  drug 
appears  at  times  to  overpower  the  nerve-centres  at  once,  so  that  the 
second  stage  is  very  much  shortened  or  aborted,  and  symptoms  of  col- 
lapse, with  uncon^eiousne-ss.  are  developed  very  rapjdly.  The  positive 
diagnosis  ol  opium-poisoning  from  the  symptoms  alone  is  often  impos- 
sible.f  In  some  cases  of  congestion  of  the  brain,  or  of  apoplexy,  or 
of  uremia,  the  phenomena  are  identical  with  those  sometimes  seen  in 
opium- poisoning,  Wc  have  thought  that  inequality  of  the  pupils  is  proof 
that  a  case  is  not  one  of  narcotism  ;  but  Taylor*  has  recorded  its  pres- 
ence in  opium -poisoning. 

TreatmtrnI  0/  Opium  Poktm. — Tannic  acid  is  feebly  antidotal  to  mor- 
phine, but  it  has  been  entirely  displaced  by  potassium  permanganate, 
which  rapidly  defctroys  the  alkaloid  by  oxidation.  The  allegation  that 
potassium  permanganate  is  capable  of  following  morphine  into  rhe  hlood 
and  there  destroying  it  is  a  physiological  absurdity.  It  has  further  been 
experimentally  shown  that  the  hypodermic  injection  of  potassium  per- 
miJnganate  in  morphine- poisoning  is  futile.J  Nevertheless,  during  the 
whole  narcosia,  there  should  be  repealed  administrations  of  potassium 
permanganate  by  the  mouth  for  the  purpose  of  destroying  morphine 
excreted  into  the  stomach.  Resides  the  administrarion  of  the  antidote, 
the  indications  in  opium- poisoning  are  to  evacuate  the  stomach,  to  main- 
tain respiration,  and  to  keep  up  the  circulation  when  failing.  The  first 
of  these  indications  may  be  met  in  two  different  ways  :  by  an  emetic,  and 
by  the  stomach-pump  or  tube  used  as  a  siphon.  There  is  often  in  nar- 
cotic poisoning  great  difficulty  in  getting  an  emetic  to  act,  owing  to  the 
obtunding  of  the  sensibility  of  the  nervous  system  by  the  drug.  For  this 
and  other  reasons,  so  palpable  as  not  to  need  mentioning,  only  a  prompt 
stimulant  emetic  should  be  used.  Antimony,  on  account  of  its  depressing 
influence,  should  always  be  avoided.  Mustard  Jiartr  is  almost  always  to 
be  had  at  once,  and  is  very  efficient.      A  heaped  tablespoonful  stirred  up 


•  Fordisciiasion  of  cfftclonmirBlingand  fceluEwhpn  mcirphine  ia  given  tolhemolhw, 
^e^K  Afncr- Journ.  Ohit,,  1S77, 

t  See  Pkifaifelphi.!  Af/rit.    Timfi.  iii    S9J  :  alFO  Willes  (JVfif.  Times  and  (Ja:..  1863). 

J  See  Leedini  Slmtp  ( Ttte»^p.  tJax.,  ibgs) ;  also  K.  y.  Thornton  and  CharJ«  A, 
Holder  (  Thwrap.  Gat,,  1897). 
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in  a  tumblerful  of  warm  vatcr  sUciuld  l^e  exhibited  as  soon  as  possible, 
And,  if  it  fails  Eo  acl  in  hflecD  minutt^,  should  be  rcp^raC^d  ;  then  a  powder 
ot  thirty  grains  e^ch  o\  zltic  sulphate  and  ipecacuanha  may  be  given,  to 
be  repealed  once  or  twice^  at  intervals  ol  fifteen  or  twenty  minutes.  Large 
draughts  of  warm  water  should  be  administered  in  the  intervals,  and  alao 
between  the  acts  oi  vomiting',  so  as  thoroughly  to  wash  out  the  stomach. 
The  stomach-pump*  h  o(  no  value  when  the  solid  druy  has  l>een  ingested, 
bnin  if  at  hand,  is  preferable  to  emetics  when  a  fluid  preparation  has  been 
taken,  because  of  the  promptness  and  thoroughness  oi  its  rtaults. 

To  maintain  respimiion  is  the  ultimare  object  of  all  the  measures 
which  are  commonly  undertaken  for  the  purpose  of  arousing  the  system 
in  opium- poison ing^H  Unconsciousness  in  itself  is  of  no  moment,  but  as 
it  de^eng  the  sensibility  of  the  respiratory  centres  grows  less,  and  con- 
sequently  the  invnlimtary  breathing  is  less  rapidly  or  less  perfecUy  per- 
fonn^>  More  than  thi5^  when  at  all  awake,  a  patient  suffering  from 
opivim- poisoning  can  be  made  to  supplement  the  almost  suspended  auto- 
matic breathing  by  voluntary  respiraiion,  and  every  effort  to  induce  him 
to  do  this  should  ht  u*ied.  It  is  often  surprising  how  an  apparently  un- 
conscious man  can  be  made  to  breathe  by  a  command  shouLed  in  his  ear, 
To  keep  a  patient  awake,  walking,  flagellations  with  small,  jiivr  twigs, 
shaking,  shouting,  and  various  other  methods  which  may  suggest  them- 
selves, should  be  practised.  Care  should  always  be  exercised  not  to 
cany  these  useful  measiires  unnecessarily  far,  and  perhaps  add  physical 
exhaustion  to  the  natural  prostration  of  the  third  stage.  The  strong 
faradic  current  oHers  a  means  of  causing  pain,  and  thcreJore  of  rousing 
the  patient,  without  leaving  bruises  or  other  after- effects. 

The  cold  douche  is  also  an  excellent  method  of  rousing  the  patient 
and  at  the  same  time  of  especially  stimulating  respiration.  The  simplest 
method  of  application  is  to  support  the  head  and  shouldera  of  a  patient 
stripped  to  t  he  waist  over  a  common  wash-tub.  and  to  dash  ihe  water  over 
the  chest  and  head  The  effect  b  much  greater  if  ice-cnld  water  and 
water  a  httle  hotter  than  the  hand  will  hear  ( 1 1  -s"  F. )  be  used  in  quick 
suceession.  Caffeine  ^  an  alkal^iid,  or,  belter,  in  the  form  ol  v<.-ry  strong 
lea  or  coflee.  has  some  value.  Doses  of  morphine  otherwise  lethal  may 
be  succcssMly  combated  by  it.  Atropine,  as  a  respiratory  stimulant,  is 
of  the  greatest  importance  when  there  is  evident  failure  ol  respiration 
(for  discu_^sion  of  its  use.  see  the  anide  on  Atropine )  ;  and  alcohol  is  to 
be  employed  in  the  stage  of  depression  to  sustain  the  arterial  system. f 

•  Tht  lifiMan  stottiitcfi-fiumjt  wnay  l-e  citempuriied  by  anyont.  It  consists  simply  of 
•n  jndb  njbbtr  lub<  Ihret  and  a  half  lo  four  and  a  half  Ictl  \n  knglh,  nf  proper  calibre, 
which  IE  paB!;ed  into  ihc  stitmack  Tht  mlcmal  eiid  bcinn  Hcviltd.  WiUct  \»  p«urrd  Into 
it  until  Ihc  atomacPi  is  lull;  then,  withfiul  ihc  lube  litiri^i  iilluwt^  \o  emply  tlself.  Ihe 
eclcnul  «id  is  d*i-pped,  when,  of  tcur^c,  Iht  fluw  of  walci  Is  revcpieil 

1  Vorious  druK!4  liDVf-  htcn  staled  ic  be  nntaei^f^lsiit  ["  '*piinn  and  case*  of  rci'rverv 
nrpcrfiTd  Vfc>t*Tauw  ViStOE,  CincMtma/i  Ltnrcf  aitj  CitnU.  iR?^,  hi- 4^8 :  SI,  t.imii 
,lft\J  j-i.y  SwtF-  /""ft..  1^70,  mjvii.  601  -  AcowiTK,  AVtt  yar^  .IftJ.  i^ctortt.  iS^i,  vili, 
F-r  paper  thuwinu  that  caflpirw  \n  the  lower  aninul  is  anlidoUl  to  moiphiuc.  s«  Brit. 
JlfrJ,  /imrn..  1*74,  ii. 
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H,  C.  Wood  found,  in  the  laboratory,  strychnine  to  acl  very  poweriuUy 
as  a  respiratory  stimulant  in  narcotized  animals^  and  Clara  Dercum* 
reports  a  case  oi  opium -poisoning  in  which  its  tise  in  very  large  do&is 
apparently  saved  life.  In  bad  cases  of  opium- poisoning  the  use  of  arti- 
licial  respiration  should  noE  be  too  long  postponed.  In  some  cases  the 
Sylvester  method  may  suffice,  bu;,  as  was  first  shown  by  Fdl,""  forced 
respiration  (.3ee  page  ii6)  should  be  resorted  to  whenever  respiration  fails. 
Fell  has  reported  recovery  obtained  in  this  way  after  the  in^-estion  ol 
twenty  grains  of  morphine.  So  long  as  any  movement  of  ihe  heart  con- 
tinues, the  forced  respiration  should  be  steadily  maintained.  In  some 
cases  the  lungs  become  tilled  witli  bronchial  mucus.  Under  such  cir- 
cumstances  good  may  be  achieved  by  placing  the  patient  in  an  inverted 
position.  It  is  often  essential  to  keep  up  the  temperature  of  the  body  bj 
anilicial  means.  Lauder  Brunton  and  Cash  have  found  that  the  fall  d 
temperature  in  the  poisoned  mammal  i??  not  prevented  by  placing  the 
animal  in  a  temperature  a  lilUe  below  that  uf  the  body,  and  iheordlnary 
methods  used  in  the  sick-room  to  heat  the  cooling  human  body  arc  tJ 
very  little  service.  The  hot  bath  or  a  water  bed,  two-thirds  filled  wilh 
water  of  the  temperature  of   150°  F. ,  may  lie  employed. 

Opium-poisoning  usually  has  no  sequels,  but  amaeir^sis^  and  ^/kv- 
suria'^  have  been  reported. 

In  regard  to  the  amount  of  opium  which  will  cause  death,  the  smallMt 
fatal  dose  in   the  adult  on  record  is  one-sislh  of  a  grain  of  morphine,* 
According  to  A.  Calkins,**   lour  grainsf  ol  erode  opium  placed  in  the  ear 
have  caused  death  ;  also  four  grains  by  the  mouth  in  more  than  one 
According  to  the  authority  just  quoted^  out  of  twenty-nine  reported 
in  which  a  fiuidouncc  of  laudanum  was  taken,  nine  died.     The  maxim 
doses  from  which   recovery   has   occurred  without  emesis  are   fifty^five 
grains  of  the  solid  opium  and  six  ounces  of  laudanum.      The  death  of  ai^s 
adult  female  hit'i  been  aLlrihuted.  with  doubtful  accuracy,  to  thirty  graifdf 
ol  Dover's  powder,   given  in  divided  doses,"     Recovery  is  asserted  10 
have  occurred  after  the  ingestion  of  eighteen  grains  of  morphine  without— 
vomiting  (William  C.  Cba(Tee).  H 

For  full  details  as  to  the  results  of  Ihc  habitual  use  ol  opium  or 
its  alkaloid,  the  reader  is  referred  to  the  treatise  of  Albrecht  Krlen- 
meyer  (DU  Afarphmmsufhl).  No  confidence  can  be  placed  in  the  state- 
ments of  the  opium-eaten  and  it  is  essential  for  cure  that  such  person 
be  in  a  hospital  or  be  confined  to  an  apartment  under  the  care  of  an 
absolutely  reliable  nurse,  so  ihiit  the  ordera  of  The  physician  can  be 
strictly  enforced.  The  basis  of  the  treatment  must  consist  in  the  with- 
drawal of  the  narcotic,  and  there  are  three  distinct  ways  in  which  this 


•  A  number  ofcaawmrt  now  on  record  in  which  d«th  hMb«n  T^rTHluHd  inlf»»di 
by  the  bypodcmiic  use  of  from  nrw  ?inh  toune  hatrRmin  of  morphine      Consult  Chin 

t  Taken  from  /amntai  dt  Ckimie.  iSji-    A«urcclty  there  11  a  mistake  In  ihU 
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be  eflpcted.  Firet,  ihe  opmin  may  be  suddenly  taken  away  ;  secondly, 
it  may  be  taken  away  rapidly,  but  not  suddenly  ;  thirdly,  It  nuy  be  with- 
^drawn  very  gradually.  Thelirstof  these  methods  is  undoubtedly  in  most 
'cases  efficient,  bui  is  ofttn  attended  by  grave  danger  of  roUapse,  and 
'has  no  distinct  advantages  over  the  plan  of  rapid  wichdrdwal.  The  time 
required  (or  the  very  gradual  withdrawal  of  the  ra-medy  is  loo  great  for 
practical  purposes,  and  the  sufferings  nf  the  patient  are  too  long  drawn 
our  Unless  the  daily  dose  has  t>een  exuaordinary  or  the  patient  is  in  a 
very  feeble  condition,  it  is  entirely  safe  to  withdraw  the  narcotic  entirely 
in  from  seven  lo  twelve  da>'S-  A  convenient  plan  is  to  direct  that  a  solu- 
tion of  morphine  or  opium  l:>e  prqiared,  and  whenever  a  dose  is  taken 
out  an  equivalent  amount  of  water  be  added,  The  chief  symptoms  that 
>Uow  the  rapid  withdrawal  are  excessive  malaise,  insomnia,  complete 
of  appetite,  vomiiiny,  riiarrhcea,  and  great  feebleness.  We  have 
never  yet  seen  a  caac  In  which  these  symptoms  were  so  unconlrollablc  as 
really  to  cause  alarm  lor  the  safely  of  the  patient.  Much  may  be  done 
by  proper  feeding.  The  fooci  should  consist  of  highly  nutririous,  stimu- 
laling.  and  easily  digested  articles,  and  in  severe  cases  should  be  liquid, 
S«cb  as  milkf  rich  soups,  etc.  When  the  circulation  fails,  alcohol  may  be 
used,  and  much  relief  may  be  afforded  by  massage,  and  often  by  simple 
rubtnri!^  of  the  patienL  General  electrical  stimulaEion  and  Ftuadicalion  of 
the  musclts  is  ohen  useful,  not  only  by  its  cHect  upon  the  circulation,  but 
also  by  distracting  the  attention  of  ihi?  patient  from  his  sufferings.  The 
use  oJ  the  alkaloid  cocaine  as  <i  stimulant  has  been  recommended.  Good 
results  may  be  obtained  from  the  free  inlcrn*il  administration  of  the  flaid 
extract  of  coca,  but  the  use  of  hypodermic  injections  of  cocaine  seems 
hardly  justifiable,  as  the  danger  of  setting  up  the  cocaine  habit  is  too 
great  H  gas tro- intestinal  irritation  exists,  bismuth  may  be  administered 
Jreely.  The  diarrhcca  is  usually  controllable  by  mild  vegetable  astringents, 
especially  if  combined  with  sulphuric  acid.  If  the  bodily  temperature  falls 
at  aH,  it  must  be  maintained  by  external  warmth.  Potassium  l>romide, 
ammonium  valerianate,  Hoffmann's  anodyne,  and  other  similar  feeble 
nerve- sedatives  may  be  employed  and  give  some  comlorl.  Moral  sup- 
port and  stimulation  are  essential,  and  ma^s;^ge  or  other  device  which 
aids  in  passing  the  lime  ol  snflering  is  most  bcncfidal. 

Administration. — When  it  is  desired  to  produce  very  decided  nar- 
fCOtiam  by  the  use  of  repeated  doses  of  opium,  the  drug  should  afways  be 
^glvcn  in  iiquid  ^npatiithn.  since  opium  pills  somelimea  become  very 
hard  and  undei^o  solution  so  slowly  that  their  accumulation  in  the  ali- 
mentary canal  is  |>*issible.  On  the  other  hand,  in  dtarrh'jjas,  or  in  *^ick- 
ncss  of  the  stomach,  old  opium  pills  are  thought  by  some  lo  act  fjetler 
than  do  more  soluble  forms  of  the  drug. 

Many  persons  cannot  cake  opium  on  account  of  the  very  great  sec- 
ondary nausea  and  depression  which  it  produces.  It  has  been  supposed 
that  these  disagreeable  after-effects  are  due  to  the  narcolinc  in  opium  ; 
but  this  can  hardly  be,  seeing  that  they  often  follow  the  use  of  the  pure 
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alkaloid,  morphine.  The  deodomed  imcture  of  opium  agrees  with  some 
individuals  hctttT  ihaii  any  other  i>rqjanilii.in  ol  the  drug  ;  ami,  as  firs( 
pointed  out  by  Da  Costa,  by  giving  a  drachm  oF  potassium  broinidc  Vrilh 
twentyfive  drops  of  it,  the  aJier-eflccts  of  the  narcotic  are  often  en- 
tirely avoided.  In  many  neuralgic  women  the  knowledge  of  thts  fact 
is  an  inestimable  boon  ;  in  others  the  unpleasant  symptoms  are  not  averted 
by  the  bromide, 

ChUdmt  ahvays  hrar  opium  very  6adfy,^  and  to  them  only  the  weaker 
liquid  preparations  should  be  given.  Dover's  powder  should  espedally 
be  avoided  It  is  probable  thai  in  its  manufacture  on  the  large  scale  the 
in^rredienis  are  sometimes  not  thoroughly  mixed  :  at  least  we  have  seen 
cases  in  which  jhc  symptoms  caused  by  it  were  seemingly  so  oui  of  prt>- 
portbn  to  the  dose  as  to  suggest  tliat  more  than  the  official  amount  of 
opium  was  present- 
In  acute  votuilhig  from  any  cause,  in  dysenttfy,  in  strangury  and 
other  irritations  of  the  unno-genilal  organs,  great  advantage  b  often  to 
be  gained  from  the  use  of  opium  by  the  rectum.  Suppositories  made  out 
of  the  extract  Cgr.  ss  to  i),  or  enemata  of  laudanum  (gtt.  xxk  to  xl), 
may  be  used  In  these  cases.  The  latter  should  be  made  by  adding  the 
narcotic  to  a  tablespoonful  of  starch-water. 

The  dose  of  opium  for  an  adult  is  from  one  to  two  grains  ;  for  a  child 
a  year  oldn  one-twenty- fourth  of  a  grdin.  The  U.  S.  PhannacoptEia 
directs  that  opium  in  its  normal  moist  condition  should  contain  not  less 
than  nine  per  cent,  of  morphine,  and  thai  dried  powdered  opium  (^OPll 
PuLVTS,  U.  S. ),  out  of  which  the  preparatioiis  are  made,  should  contain 
from  thirteen  to  fifteen  per  cerit-  of  the  alkaloid. 

The  solid  prei^arations  are — the  deodorized  opium  fOpiUM  Deodo- 
RATUM,  U.S.),  ccnlaining  from  thirteen  to  fifteen  per  cent,  of  opium, 
made  by  depriving  powdered  opium  of  all  substances  soluble  in  ether, 
dose,  one  to  two  grains  (0.06-0.  \2  Gm, )  ]  pills  of  opium  (Pilule  OpiI, 
U.S.),  containing  one  grain  each  of  powdered  opium  lD.065  Gm.); 
watery  extract  (Exthactum  Oiti.  U-  S.  J,  containing  eighteen  per  cenL 
of  morphine,  three-quarters  of  a  grain  (0.05  Gm. )  are  about  equal  to 
one  grain  (0,065  Gm. )  of  powdered  or  deodorized  opium,  and  on  ae^ 
count  of  its  being  the  most  Kxcd  in  its  strength  of  ixwy  of  the  solid 
preparations  of  opiom,  as  well  aa  of  its  being  free  from  the  noxious  con- 
stituents of  opium,  and  of  its  solubility  favorinp  prompt  absorption,  it  is 
the  most  useful  and  reliable  of  all  ihe  solid  prejjaratious  of  the  drug  ; 
Dover's  powder  (PuLVis  Ipecact'anh-c  et  Opu.  US.  )h  one  pan  of 
opium,  one  part  of  ipecacuanha,  eight  parts  of  sugar  of  milk. 

Paregoric  (Tikctura  Opei  Camphorata,  U.  S.)  has  In  every  fluid- 
ounce  1 .  85  grains  of  opium,  besides  benzoic  acid,  oil  of  anise,  and  camphor  . 
in  eonsemjence  of  the  last  ingredient,  it  is  more  constipating'  than  the 

'Ids  babe  a  daydJ,  oat  minim  ul  laiidanum  {E,  5iDith,  Lancet.  1854).  and  in  onv 
aged  nlntr  moniliSn  n  few  ilriips  of  parfisoilc  (WchhI»  Bast.  3fed.  ani£  Stirff,  /oam.^  1&5BJ, 
arc  said  Ili  liavi^  t^r^jvcd  fatal. 
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other  preparations  of  opium,  and  hence  is  preferred  in  diarrhtea-mixlures. 
}t  is  iUn  much  used  iu  cough-mixliires.  Dose,  fei  lo  fli  (3-35-3^ 
C-C. ).  The  other  liquid  preparations  all  ffc?j"P  rcprcsenL  ten  per  cenL  ol 
powdered  opium  by  weight,  and  may  be  given  in  doses  of  leu  lo  fifteen 
minims  (0.6-0,9  C-c. ).  The  deodorized  tincture  (Tinctura  Opii  Dr- 
opoRATl.  U-  S. )  conlains  no  narcolinc.  and  none  of  ihc  odorous  principle 
o!  opium.  It  therefore  is  less  apt  lo  cause  nausea  than  are  The  other 
preparations.  Its  drop  almost  equals  the  minim  in  size.  The  other 
preparations  are — TlKCTURA  Ofh,  V.  S.,  or  Laudanum  (one  hundred 
and  twenty  drops  to  the  fiuidrachm)  ;  ViNUM  Opii.  U.  5.,  or  Syden- 
ham's  Laudanum  ^formerly  51  to  f^i)  ;  Acetlm  Opii,  U,  S.,  or  Blac^c 
Drop  (formerly  gr.  Uxv  to  fsi), 

MORPHINA>     U.S. 

This  alkaloid  occurs  in  minute,  colorless,  shininp  crystals,  according 
to  Guy  melting  at  ^^o'^  F,  and  subliming  at  340"*  F.  ;  insoluble  in  cold 
and  nearly  so  m  boiling  water  ;  only  slighdy  soluble  in  cold  alcohol  and 
ether  :  freely  soluble  in  boiling  alcohol  and  in  the  fixed  and  volatile  oils. 
The  Morphine  Acetate  ( MoRFHTN^  Acetas),  Sulphate  (  Morphin-e 
St'LPHAS),  and  Hydroclilorate  (Muriate  of  Morphine,  Morphin.e 
HVDROCHLORAS)  are  all  official.  The  first  is  a  white  powder  ;  the  last 
two  occur  snow-white  in  fiaithery  crystals.  They  are  soluble  In  water^  ol 
a  bitter  taste,  and  physiologically  and  thcrapcLlically  equivalent. 

TiiERAPEt: TICS.— The  salts  of  morphine  ditiler  in  their  therapeutic 
t'alue  from  opium  chiefly  in  that  they  act  with  less  power  as  sudori^cs 
aod  in  checking  secretion  in  the  bowels,  and  conaequendy  are  less  con- 
stipating. The  smallness  of  their  dose  and  their  perfect  solubility  fit 
them  for  hypodermic  use.  Almost  the  only  purpose  for  which  they  are 
used  in  ihis  way  is  to  relieve  pain.  The  advantages  (A  the  method  are 
the  quickness  of  the  results  and  ihe  increased  power  of  relieving  suffering 
which  the  rem*^dy  seem^  to  ac^juire-  In  cases  of  severe  pain  hypoder- 
mics are  invaluable  ;  but  it  must  be  borne  in  mind  that  sometimes  they 
c^usc  most  unpleasant  symptoms.  We  have  seen  very  alarming  results 
from  the  injection  ol  one-sixth  of  a  grain,  which  dose  is  said  lo  have 
caused  death.  In  females,  unless  very  robust,  the  maximum  dose  should 
be  one-eighth  of  a  grain  (o.oo9  Gm. )  ;  in  men.  one-sixth  to  one-quarter 
(0,01-0,016  Gm, ),  The  dose  of  a  salt  of  morphine  corresponding  to  a 
grain  of  opium  is  one<quar1er  of  a  grain. 

There  are  several  derivatives  of  morphine  which  have  been  recently 
brought  forward  as  substitutes  lor  ihat  alkaloid. 


Peronink,  morphine  benzyl-ester  hydrochloride,  is  a  bitter,  odor- 
leas,  white,  crystalline  powder,  slightly  soluble  in  water*  whose  physio- 

•  For*  very  inUTc.sliiiR  pnper  upon  tl»p  derlvnlWc?.  of  morphint  niid.  iheif  physlnkigi- 
col  «flectA,  by  D.  B.  DutL  and  Ralph  Slockmatt,  sc-c  Pr^o^crd.  Raj-at  Si?c.  iHtiifib.,  f&p. 
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logical  action  has  been  siudied  by  Mayor,'  who  finds  that  i!  produces  in 
rabbits  a  condition  oi  tjuit-t  rtiih  ejtaggeraied  reflexeSj  followed  when  ihc 
doBC  has  been  sufBcient  by  violent  convulsions,  ending  in  death  by  as- 
phyxia. It  is  asserted  by  Schroder^  that  peronine  ts  btermediate  in 
theiapeutit-  jxjwers  hrlwren  moqihlne  and  codeine^  having  both  artalge&ic 
and  hypnotic  properties.  Mayor  states  as  a  result  ol  his  eKpcnments  that 
its  influence  in  depressing  the  senj^ibility  of  the  pulmonic  mucous  mem- 
brane IS  very  great.  According  to  prtiseiit  evideiicc,  its  chief  value  in 
practical  medicine  is  to  allay  respiratory  irritation  and  quiet  cough.  Dose, 
from  one-third  of  a  grain  to  one  grain  (0.02—0^06  Gm, ). 

DiONiNE.  mono-ethyl -ester  of  morphine  hydrochloride,  15  a  white 
crystalline  powder,  soluble  in  seven  parts  of  water.  Concerning  its 
physiological  action  we  have  almost  no  definite  knowledge,  but  it  is 
alleged  to  be  somewhat  hypnotic,  very  inferior  to  morphine  as  an 
analgesic,  useful  in  the  quieting;  of  cough,  and  ha\ing  some  power  of 
checking  night-i^'^ats.  It  is  given  in  the  doses  of  from  one-sixth  to  on^ 
quaner  of  a  grain  (o.oio-o.oifi  Gm.)^  J'  Helnrich'  states  that  dionine 
afliords  a  very  useful  method  of  curing  the  morphine  hat^t,  it  relieving 
the  symptoms  when  substituted  for  morphine  in  about  one-third  larger 
dose  than  the  morphine,  without  producing  the  peculiar  exhilaration 
which  is  the  basis  of  the  craving  of  morphine. 


HEitoi>JE,  the  diacetic  ester  of  morphine,  which  occurs  as  a  color- 
less, odorless,  bitterish  crystalline  powder,  is  nearly  insoluble  in  water,  but 
forms  a  hydrochloralc  which  is  freely  soluble  both  in  water  and  in  alcohol. 
According  to  Dreser.'  it  produces  in  the  lower  animals  stupor  with  con- 
vulsions, and  has  very  litde  influence  upon  the  circulation.  On  the  other 
hand,  il  is  a  respiratory  poison,  lessening  the  amount  of  air  moved,  and 
diminbhing  the  sensitiveness  of  the  respiratory  centres  to  an  excess  of 
carlwnic  acid  in  the  blood.  Its  analgesic  and  hypnotic  influences  are 
affirmed  to  be  very  slight  Esplnosa  de  los  Montcros  has  reported  a 
case  of  an  asthmatic  in  which  one-quarter  of  a  grain  *  produced  violent 
cyanosU,  complete  amaurosis,  a  very  feeble  pulse  of  40,  convulsive  move- 
ments  in  the  lower  extremities,  a  fall  of  temperature  to  96.6*  F.  in  the 
aTulla,  and  semi-coma  ending;  in  recoverv. 

Erich  Harnack*  affirms  that  it  influences  the  heart  more  powerfully 
than  morphine.  We  have  used  it  with  great  satisfaction  for  the  purpose 
of  quieting  cou^b  ;  and  in  a  case  of  frightful  dyspncEa  from  pressure  by  a 
thoracic  aneurism  on  the  bronchial  tubes  it  gave  extraordinary  relief. 
It  usually  produces  no  disagreeahle  symptoms,  though  occasionally  head- 
ache and  vomiting  have  been  caiaed  by  it :  and,  according  to  personal 
reports  to  us,  double  vision  may  result  from  its  use.     The  dose  is  one- 


*The  done  given  wqspribmbly  much  lugerthaa  itntcd. 
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According  lo  the  statements  oJ  various  observers,  codeine  produces 
in  the  lower  animals  symptoms  very  similar  to  those  caused  by  morphine, 
— namdy.  in  the  irog,  heightened  reflcKes,  tetanic  cramp  with  convul- 
nons,  also  coma  :  in  the  pigeon,  restlessness,  disturbances  of  respiration, 
\"!olent  convulsions  :  in  the  dog.  disturbances  oi  respiration,  languor,  con- 
vulsive twiichings,  also  sleep.  For  detailed  discussion  of  the  observations 
oJ  various  investigators,  see  tenth  edition  of  this  wcrk. 

In  man  codeine  is  a  very  uncertain  and  feeble  hypnotic,  whose  action, 
especially  after  large  doses,  is  sometimes  attended  by  marked  restless- 
ness. The  statements  of  various  clinicians  as  to  its  effects  and  practi- 
cal value  vary  very  greatly,  the  viiriance  probably  depending  largely 
upon  the  quality  of  the  codeine  used,  in  many  cases  the  drug  exhibited 
having  in  all  probability  been  contaminated  with  morphine.  In  S,  Weir 
Mitchell's'  experiments  upon  himself  five  grains  produced  no  symptoms 
except  slight  increase  in  the  pulse-rate,  nausea,  some  giddiness,  and  a 
sense  of  heaviness  about  the  hectd  ;  results  which  are  in  accord  with  the 
earlier  experiments  of  Harlcy.  Contrariwise,  A.  S.  Myrtle'  records 
a  ose  of  severe  potsomng  caused  by  four  grains  of  codeine.  There  was 
fust  vascular  excitement  and  exhilaration,  then  depression  with  great 
anxiety,  nausea  and  vomiting,  pale,  cool,  clammy  skin,  slight  contraction 
of  pupil,  and  sleeplessness^  with  slight  delirium.  Two  cases  of  serious 
poisoning  by  eight  grains  have  been  reportt^.  * 

In  our  experience  codeine  has  proved  to  be  a  practically  useless  rem- 
edy except  in  doses  of  half  a  groin  for  the  purpose  of  controlling  ^rvn- 
rAia/  irritation  in  phthi^s  and  other  diseases.  The  dose  of  the  alkaloid 
may  be  set  down  as  from  half  a  grain  to  two  grains  (0,03-0.13  Gm.), 
but  in  the  administration  of  ihe  latter  amoimt  the  practitioner  should  be 
sure  he  has  a  preparation  that  does  not  contain  morphine. 

In  former  editions  of  this  treatise  the  non-cf(icia1  opium  alkaloids 
narceine.  narcoiinc,  thcbainc,  papaverine,  laudaninc,  pKjrphyroxine, 
anarcotine,  and  cryplopine  were  discussed  at  length,  but.  as  they  have 
failed  entirely  lo  come  into  use  as  thenpeutic  agents^  their  consideration 
b  here  omitted  x  a  full  summary  of  our  knowledge  of  their  physiological 
action  may  be  found  in  the  tenth  edition  of  this  work. 

HYOBCIN^   HYDROBROMAS— HVOSCINE  HVDROBROMATE,     U.S. 

TheU-  S.  Phaniiacoixeiii  del'mi^s  hyuscine  hydrobrom^te  as  the  hydro- 

bromate  of  an  alkaloid   obtained  from   hyoscyamus.      The  hyoscyamus 

plant  is  a  member  of  a  group  of  closely  allied  solanaceoiis  plants  which  are 

capable  of  producing  violent  poisonings,  which  hiive  more  or  less  close 

*  S*«  Sni  Mfii.  /ourH.,  ISBB,  ii..  and  JVmi  i'orJt  Mrd.  R^ord.  1893.  illv. 
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conbmiiLy  of  symptoms,  and  concerning  the  nature  and  relation  of  whose 
active  principles  there  has  been  much  discussion  and  still  remains  5itatt 
doitbt.  The  important  members  ol  Che  group  are  the  Atr&pa  befiadonna, 
Hyosfyamiis  niger^  Dalura  sframojiium .  and  Ofttmsfa  myeftoroidei- 
Fcom  these  plants  have  been  separated  by  various  chemisis  a  number  ol 
so-called  alkaloids,  hut,  according  to  the  researches  ol  Ladcnburg  1 1^79- 
tSS4),  there  are  but  three  alkaloids  having  one  formula  and  differing, 
therefore,  in  their  mulecular  structure  only.  These  alkaloids  are  atropine. 
hyos^yamme^  and  hyoscitic.  Subsctiucnt  to  the  researches  oF  Ladcnburg, 
another  solanaceoiis  plant,  the  Scopoiia  carnioiica,  came  largely  into 
commerce  as  the  source  of  an  alkaloid,  Scopohtmine  or  Scopaieijie,  which 
belongs  lo  the  atropine  proup. 

Atropine  and  hyoscyamine  have  been  obtained  in  crvslalline  form, 
whereas  hyoscine  is  known  only  as  a  syrupy  liquid,  and  is  affirmed  by 
chcmbts  of  repute  not  to  have  the  formula  assigned  to  il  by  Ladenbui^. 
Before  the  general  recognition  of  hyoseine  as  a  distinct  alkaloid,  the  dark 
sjTUpy  liquid  known  in  commerce  as  amorphous  hyoscyamine  was  largely 
composed  of  hyoscine,  and  the  hyoscine  of  earher  commerce  was  obtained 
from  this  body.  It  is  now  commonly  affirmed  that  the  commercial  hyos- 
cine is  scopolamine,  the  British  Pharmacopceia  declaring  hyoscine  to  be 
obtained  from  Scopola^  and  the  Committee  of  Revision  of  the  Gennan 
Pharmacopoeia  recommending  the  chatige  of  the  official  title  of  "  Hyoa- 
cinum  Hydrobromium' *  to  "  Scopolamium  Hydrobromium." 

The  correctness  ol  thcst  cifBdal  declarations  is,  however,  doubtful  in  view  o^ 
the  researches  of  G,  Htsse,  who  btjlieven  that  he  has  ilemonslritPil  that  "iCopola' 
mine  is  comfHKeJ  of  two  bases,  hyoscine  and  airoscine,  and  has  been  in  a  measure 
confirmed  by  the  studies  of  Li>ui^  Merck,  who  had  ihc  advanlafjc  of  using  enormous 
quanlitie^  of  the  base.*  The  matter  is  of  importance  in  view  of  the  dJUcreiit  rcSuJla 
which  have  Ijeen  obtained  by  differerl  obstrvtrs  in  the  use  of  hoyscire. 

The  physiolojrical  and  therapeutic  snidie?  originally  made  hy  H.  C.  Wood  \i.'ere 
mode  *ilh  Merck's  hyoscine,  and  a  long  continuing  experience  with  the  drag  has 
shown  that  it  yidds  a  uniform  result  at  the  bedside.  Concerning  lhi3  h)-oscinev 
Mtrck  &  Co.  write,  "  Merck ^s  liyoacinc  and  lis  sails  aTways  have  been  ^md  aiill  are 
obtained  from  hyowynmus."  The  scopolamine  of  Merck's  trade  caijilogue  i^  the 
alkaloid  obtained  irom  Scofrolw  ttfrepoitJfs,  The  practitioner  who  i;ses  hyoscine 
should  see  that  the  alkaloid  he  administers  is  ohtnined  Irom  the  hyoscyamufi  plant- 

Hyoscine  hydrobromate  ocaira  in  minute,  colorless,  rhombic  crystals, 
which  are  freely  soluble  in  water  and  in  alcohol. 

The  symptoms  which  are  produced  in  man  by  decided  doses  of  hy- 
oscine are  dryness  of  the  month,  fltishing  of  the  face^  great  sleepiness, 
associated  in  some  cases  with  semt-ddirious  mutterings,  and  a  feeling  of 
giddiness  hke  that  ol  intoxication,  The  respirations  are  lessened  in  fre- 
quency ;ind  the  pulse-rate  is  usually  somewhat  diminished  ;  t  m^-driasis  is 
usually,  but  not  always,  pronounced.      After  very  large  doses  the  symp- 


•  Sodtty  of  Chemical  Inilutlry,  June,  iSg?, 

1 1(  ha.sl>eeri  mtted  n  tiitlenccelerated^    CCoae,  Tkfrap.  CTof-,  iSAg,  j- S.  GRib,] 
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toma  mentioned  are  more  intense  ;  the  poise  becomes  slow  and  full,  but, 
according  to   the  sphygmographic   tracing  of  J,    B-  Andrews,  without 
alter^idon  ol  tension,  the  pupils  ditaled,  ihe  mouth  and  throat  excessively 
dry.  and  the  voice  hoarse  or  even  partially  supprpssed,   probably  frotn 
paralysis  ol  the  vocal  cords.      The  respirations  are  slow  and  full,  and  are 
said  by  H.  M-  Wetherill  to  be  sometimes  Chcyne-Stokea.      The  face  and 
the  general  surface  of  the  body  are  suffused,  muscular  relaxation  h  pro- 
nounced, and  loss  of   coordination  usually  very  evident.      The  skin,  '^o 
far  Irom  being    abnormally  d^y^    is   commonly  bathed  in    perspiration. 
Several  observers  assert  also  that  there  is  a  rise  of  temperature,      Some- 
es  the  delirium  is  active,  accompanied  by  visual  hallucinations,  and 
nic  convubions  with  opisthotonos  have  been  noted^     Mairct  and  Com- 
male  found  chat  monkeys  when  poisoned  by  it  gave  evidences  of  the 
ce  of  hallucinations,  such  as  are  somerimes  produced  in  man* 

*  The  fact  that  nameriJuiDbs^nrerfihad  as&erted  thai  the  LinptirE^atnnrphou^hyaBcya- 
TPine  M  mmmeTCe  wu  mnre  pnwirfiil  than  Ih^piire  cryst^illiXFd  alkaloid  led  H.C  Wcod, 
in  1S&4.,  10  i  phyfiiologica]  and  thErapoaiii:  i;tiidy  of  hyoecin^f,  whk h  led  |o  thf  u^e  of  the 
]y  in  praclicnl  m^dickn?.  The  stad^mtnK  uf  the  leit  are  The  results  uf  Ihfsp  re- 
irche*,  Pnnial  physiological  sludiea  of  the  alkaloid  have  amcf^hetii  made  by  CEey. 
Hairrt  and  Comliemale  t^CimpL-Jfrnd.  S<^  Iiiot"£..  r?«*7),  A  Sr»1irl  il'KiHff. 
It,  tRS6J,  Clauseena  {Inaiig.  Di$i  ,  t9A%).  [uid  Koben  \Archn'  /.  E.vpfr. 
fHA.  rttfiTB.^  1S87),  The  paper  by  Kobert  l>emg  apporenlfy  :i  rtstaletiKriil  of  the  wort 
drnie^by  hm  pupil  Sohrt  Tn  sorip  fpsperfs  the^i'?  fisciirL-hes  donfim  llit  rcfiulffl  olitLiiiu-d 
by  H-  C  Wond,  but  in  mher  pi^jnls  Ihey  diHtr  so  widely  Intm  hl^  lesitlr^,  H>JU'e|1  n<  sirn'>ng 
thnnselvK,  that  it  is  practically  cprtain  Ihal  difiertrnt  tJi;pt!riini?nii?fS  have  worktd  with 
difivrrmt  alkaluid^  or  cfTinbinatUTtia  of  alkaloidii.  resulting  m  a  conlusjcn  ^hich  can 
scarcely  be  c^invt^rt^d  inio  order  by  dif^ciisi^ioii  For  theae  Tea^ons  wt  have  left  the  teM 
4«  II  ha&bd^en  iTi  the  fi:iriner  edition?  of  thi4  hoolt.imd  will  consider  in  [he  preaetil  loot-note 
the  inportant  mallere  in  the  aubsequeat  literature.  The  ^irperinientB  of  Hr  C\  Wood 
weremade  with  hyoscine  obtained  Erom  M«-rck. 

Ont  of  the  ino>i1  impnrlnTLt  difi^renfes  between  (he  refcults  of  H,  C  Wood  and  those 
I        Of  ftub^equeht  inve^^Tigatara  \^  m  regard  tnlhe  pneitmo^qiiic  nerve.    Clausiiens,  in  agree- 
ment ivllh  H   L'.  Wood,  found  that  Lheae  nerves  an?  not  par;ilyied  hy  the  jiltaloid.  but 
Monde^iU,  Sohrt,  and  KnbfTt  .-ifhrin  thcit  large  do»es  (L-nd  to  produce  such  parnl/MR,  Kcihen 
tt0tjhgf  hat  wheii  liywcinei^  pljfrd  directly  upon  the  heart  of  the  Irog  whk'li  l»np.  riuFTered 
dia^lolicarre^ht  rrnmmuqcittine  ^y«ilo]fc<ronlrat:tifni«jarere^efit:ib]t<;h^»Bnd  aE&<i  that  when 
if  IS  applied  to  the  entposed  heart  nl  the  frog  il  preventu  the  production  nf  diastolic  artesl 
bjr  gHlvaniaalion  of  the  vagiis  centre       Tn  further  enpenmentdlioh  upori  dog^aiid  cats,  it 
*a«  lutiiid  that  when  Ihe  vagiiii  with  its  at^mmpjinyingnetveswa'^  cut  ^alvnnifation  of  the 
central  end  canwd  nosinting  of  the  Mond-pri'SKdre  1I  hyoBcme  had  hten  prouiously  ad- 
itiiTii^ered,  ^nd  Kohen  deduces  Ironi  this  thai  hyi^?j:ine  pnralyr(.ii  the  vsiru*^  ner\i^.    The 
ftiT^^fiment  evidently  prnveii  no  ni*tre  than  thnt  under  the  influeinre  of  hyo^cine  the  de- 
I        pressfiT  nerve  ir  no  longer  ablff  to  cause  va^cunotor  dilatation.     [1 14  prrtsitik-  Ihal  directly 
■^toptied  to  the  frog's  heart  hynsrinc  niciy  parnlyae  the  vagi,  and  ytl  its  influence  upon 
^^^Ufie  nerv(4  be  Suslrghl  as  not  to  lie  nppart^t  wh^n  tl>e  nT^nloid  ha^  f>een  abMtrbed  and 
^^B  acting  upon  the  vhole  orgnmini      Alrroi^l  all  clinicsJ  observen;  have  iKrted  that  the 
^^Hbl^e  become!  slower  rither  ihan  more  rapid  under  the  influencf*  of  liyo&cine,  and  thi.^ 
^^TKuredly  shnws,  too.  that  the  dfUR  haq  ni*  marked   pamlvtic  actmn  upnn  the  vagiiii,  for 
the  pul^r  rjf  vaeLis-paralysit  is  of  necessity  very  rapid      It  i^  piis^itife  to  explain  Kobcn"* 
n^ulu  by  the  siippmition  ihaT  the  hyotcine  lie  ii*fd  cnnlnirit-d  come  atrrpjnff.     Koherl 
al«o  found  that  hyoscine  li^«>  no  rnfluenc'e  upon  tde  spinal  ci>rd  of  the  frog  *hen  given  in 
dr**e!*  nf  one-fivr^-hiindredth  r^^irt  of  it*i  u'eight  ,  hut,  .fi  llie  para1y£in>;  influence  nf  the 
*ll:al<>jri  in  H.  C  Wood'^eipprimenc^j  wn^  marlu'd  with  the  one-thnusarrilh  piri  of  [hi- 
Trotr"*  weighi,  while  one-five- hundredth  pnrt  rmiwd  complete  loss  of  retlei  flciivUy  with 
ohfolui?  porah'sis,  nnd  death  from   ie!^j>Frnii>r>'  pnralysia,  \\  is  evident  thm  Koben,  or 
nubcr  Ills  iiupil.  ^hrt,  h;kl  n  dnig  e^sentlutly  diHerem  frotn  that  ubed  by  H.  C  Wood. 
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In  the  studies  ol  H-  C,  Wood'  hycBcioe  caused  in  the  frog  a  geneiaJ 
molf»r  and  rtflt^  paralysis,  progressively  increasing  nntil  death  from 
failure  ol  respiration.  When  recovery  occurred  ihcrc  was  no  stage  ol 
tetanus  lollowJng  the  palsy.  Neither  the  muscles  nor  the  motor  nerves 
were  sensibly  affected,  -in<l  the  paralysis  was  dependent  upon  depression 
of  the  motor  ccnlres  ol  ihc  spinal  cord.  No  evidence  could  be  obtained 
of  affection  of  the  sensory  side  o^  the  nen'ous  system.  In  mammals,  the 
symptoms  produced  were  loss  of  muscular  power,  disturbance  of  respi- 
ration, and  marked  tendency  to  stupor,  with  finally  death  by  asphyxia. 
The  alkaloid  had  very  little  effect  upon  the  circulation,  though  alter 
enormous  doses  when  life  \vas  maintained  by  artificial  respiration  the 
vasomotor  system  was  finally  paralyzed.  On  the  heart  itself  hyasclne 
acted  as  a  very  Jeeble  depressant ;  it  did  not  paralyze  the  pneumogas- 
trics.  It  is  evident  that  in  man,  as  In  animals,  the  motor  tract  of  the 
spijial  cord  and  the  cerebral  cortex  are  depressed  by  this  ^kaloid,  which 
is  also  a  respiratory  paralyzant. 

Upon  the  pupil  hyoscine  acts  like  atropine,  a  half  of  one  per  cent 
soUilioii  rapidly  paralyicing  accnmmodaliun  and  dilating  the  pupil,  li  is 
said  that  It  docs  not  produce  any  irritation^  and  that  its  maximum  effect* 
are  reached  hi  one-third  the  time  necessary  for  those  of  atropine,  and  arc 
more  permanent  and  less  affected  by  eserine.*  MM.  E.  Gley  and  P, 
Rojidcau'  have  found  that  the  mydriasis  is  not  prevented  by  previous 
destruction  of  the  cervical  sympathetic  in  the  rabbit,  and  that  irriiaticft 
of  the  sytnpalhelic  nerx-e  will  increase  the  dilatation. 

sniuniAHY-— The  dominant  phyaiolo^oal  action  of  hyOGclne  ia  ux>on 
the  corebraJ  cortex,  producing  Bleep  often  acoompojued  by  a  low  de- 
lirium. It  Ib  aJso  ei  centric  depressant  of  reapixation,  and  depresses, 
thoujfb  Bomewh&t  feebly,  tha  whole  motor  cord :  upon  the  sexual  cen- 
trea  it  acts  more  powerfully.  Itc  influence  upon  th&  dJ-culadon  is  very 
elight,  and  It  appears  to  osert  no  distinct  influence  on  the  nerves  or 
muscles.  On  the  mucous  membrane  and  probably  on  the  musdea  of  the 
throat  it  acts  powerfully,  Buppreoeing  secretion  and  intoiferiiu£  with 
function. 

Therapeutics. — Hyoscine  is  a  valuable  hypnotic  in  those  forms  of 
insomnia  in  which  sleep  is  lianisbed  by  a  continual  flow  of  thoughts  or 
nicnial  images  passing  through  an  excited  brain  ;  hence  it  is  often  very 
effective  in  the  insomnia  of  d^Hrium^  of  acute  manra.  or  of  other  forms 
of  ins/rnr/r.  In  some  cases  of  insHiiiiy  with  certhral  excitement  most 
excellent  results  are  produced  by  the  administration  every  three  to 
iive  hours  of  small  doses  that  will  calm  without  causinjij  sleep-  As  an 
hypnotic  the  alkaloid  lends  itself  very  well  to  combinations,  intensi- 
fying gieady  the  influence  uF  morphine,  chloral,  trional,  and  other  drugs 
of  the  class.      In  coses  of  severe  kidney  disease  it  would  seem  to  be  a 


■  John  Tweedy,  iMncef.  Dec.  |8S6. 


safer  hypnotic  than  ia  morphine,  and  as  it  baa  no  sedative  influence  upor 
the  heart,  it  may  be  UEed  when  th«  feeble  condition  o^  that  viscos  forbids 
chloral. 

The  Uflc  of  enormous  doses  (grain  onc-fiftielh  lo  onc-lwcnticlh )  of 
hyoscine  as  a  cufntive  remedy  in  ai:/4ie  irisa^iify  has  been  advocated  by 
H-  R.  Costons.  and  a  remarkable  case  is  recorded  by  Balagopal,*  in  which 
one-sixth  of  a  grain  was'given  hypodcrmically  lo  a  paiient  suffering  from 
violent,  (icutc  mama.  Immediately  after  the  injection  the  patient  fi?ll, 
crying  thai  he  was  dying  ;  his  face  became  deadly  pate,  the  conjuntrciva 
insensitive,  the  breathing  difficult  and  stertorous,  the  limbs  spasmodically 
contracted.  Alter  recovery,  which  occurred  without  remedies  other  than 
hypodermic  injections  of  ether,  the  patient's  mental  condition  rapidly 
improved,  and  in  a  week  he  was  well. 

Probably  through  its  influence  upon  the  spinal  centres  hy<»dne  is 
useful  in  all  cases  of  Mxutii  ^xntemenf,  such  as  nyntph^mania,  sperma- 
torrktra,  and  allied  afFecdons.  It  is  the  most  certain  remedy  that  we 
have  in  ordinary  cases  of  over-frequent  seminal  cmijsit^ns,  which  can 
usually  be  controlled  by  the  administration  of  Ihe  one-hundred-and- 
twentieth  lo  one-eightieth  of  a  grain  on  going  to  bed. 

As  an  analgesic  hyoscine  is  of  little  value,   though  Winnett'  states 

at  it  is  very  seniccable  in  the  crises  of  hcomtfior  ataxia.      It  has  been 

used   to  a  considerable  extent  in  certain  spasmodic  disorders,      Ediesen, 

early  as  i8fli,  affirmed  its  value  in  nslhma  and  u'Iw(tpiiig-c<iUgh. 
b  has  used  \i  with  advantage  in  various  spasms.  In  spirta/  acctssory 
fpasftt  it  has  in  our  hands  failed.  On  the  other  hand,  in  pronounced 
paralyiis  agiiani.  attended  by  morh  celling  pain,  we  have  seen  it  give 
ver>'  great  relief  from  both  pain  and  tremors.  Usually  in  these  cases  it 
should  be  administered  only  at  bedtime^  as  it  is  merely  a  palliative,  and 

III  used  continually  is  prone  [o  lose  its  power, 
I  ToxtcoLOGV. — No  fatdl  case  of  poisoning  by  hyoscine  is  on  record. 
H,  A.  Hutchinson'  took  a  quarter  of  a  gr,iin  of  very  impure  hyoscine  ; 
itiiet  coma  with  entire  muscular  relaxation  was  produced,  and  lasted 
seven  hours.  The  fiftieth  of  a  grain  has,  however,  several  times  caused 
very  alarming  symptoms,  and  much  smaller  doses  are  affirmed  to  have 
reduced  aedous  effects  ^see  Carey'). 
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O'Hara  *  lytw  one-ninety-^iTth  of  a  grain  ailminlslered  hypodermically  prodnoe 
very  severe  disturbance,  kistin^^  for  twenty-oi^ht  houra.  wilb  total  hct  cA  remem- 
brance of  occurrences  which  look  place  diin'nK  die  seven  hour^  following  the  in- 
jeclion ;  wliile  Ro<rt'  assorts  thnl  one-lhree-huncTredth  of  a  ^ain  given  by  Ihe 
month  jirodircefl  violent  poiwriing,  and  even  nne-twelve-hLtndredlh  x-ery  pro* 
nouneed  symptoms.     The  diapen^iTip  of  these  exireGdingly  mintite  quantities  of  a 

^^drug  reqiiirps  hi  much  care  that  it  13  esttremely  probable  dial  more  of  the  alkaloid 

^^boA  eivcn  than  \s  alleged. 

^H  Admintstrattom. — Hyoscine  very  rarely  i!  ever  causes  other  dU- 
^^fl^reeablc  alter-efTecls  ihan  dryness  of  the  throat,  although  nccasionnlly 
some  headache  has  been  noted.      Nausea,  constipation,  or  other  dbuirb- 
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anc€  of  the  alimentary  canal  is  never  produced.  The  action  of  hyoscine 
given  hypodtrmically  is  manifested  inside  of  ten  minutes,  and  lasts  ironi 
about  six  to  eight  hours.  In  severe  eAcitement,  espEcially  that  of  vioIhiC 
insanity,  the  dose  should  be  repeated  every  six  or  eight  hours.  The 
remedy  being  free  from  irritant  properties,  no  local  ill  effects  follow  11$ 
hypodermic  administration.  The  dose  for  hypodermic  use  is  from  the  one- 
ln;ndred-and'ftJlielli  to  one- eightieth  of  a  grain  (0-6-0.8  milligramme). 
Excessive  susceptibility  to  the  action  of  hyoscine  l>eing  a  not  infrequent 
idiosyncrasy,  h  is  best  to  give  at  first  amounts  below  the  minimum  dose 
here  stated.  The  taslelcssncss  of  hycscine  makes  it  e^tcccdingly  easy  lo 
administer  to  insane  or  other  patients  without  their  knowledjifc. 

Owing  to  its  great  influence  upon  the  thro-it,  hyosrine  ts  strongly 
contra-indicated  in  cases  of  acute  disease  of  the  throat  sufhcicntly  \'ioIcnl 
to  interfere  with  deglolition  or  respiration.  Thus,  we  have  seen  it,  when 
given  in  violent  anginose  srarfatina  with  delirium,  cause  such  rapid 
increase  in  the  difficulty  of  respiration  as  to  suggest  that  it  played  an 
important  rSle  in  the  production  of  the  fatal  asphyxia. 


CH  LOR  ETON  &. 

Ckhttdme.  AtetoncMoroform^  or  Trichhr  Tertiary  Butyi  Alcohol^  is  a 
white  crystalline  compound  with  a  camphoraceous  odor;  very  soluble 
in  strong  alcohol  and  ether  soluble  to  the  extent  of  about  one  per  cent 
in  cold,  more  soluble  in  boiling,  water '^ 

Ace  tone- chloroform  was  firat  made  synthetically  by  the  German 
chemist  Willgerodt,  in  1881.  In  September,  1884,  he  described  a  lew 
experiments  with  it,  and  suggested  that  it  might  possibly  be  used  like 
chloral. 

Without  knowledge  of  these  e.tperinienta,  in  1891  John  J.  Abel 
bejjan  to  experiment  with  it,  and  in  1^94  detailed  its  value  and  described 
its  usefulness  as  a  practical  hypnotic  and  aniestheCic  for  the  physiologist 
before  the  American  Physiological  Society  (see  Science.  January,  tSgj). 

Phvsiological  Action. — The  moderate  dose  produces  in  the  dog 
a  profound  sleep,  with  complete  anaesthesia  which  lasts  for  several  hours. 
Dunng  this  period  the  respiration  b  not  distinctly  affected  and  the  blood- 
pressuvc  remains  about  normal.  After  a  very  large  dose  the  animal 
may  remain  anesthetic  as  long  as  four  days,  and  wake  without  harni ; 
but  if  the  dose  l>e  sufficient,  after  several  days  of  sleep  death  occurs 
Jrom  asphyxia.  In  the  c^tpcrimcnta  of  E.  M.  Houghton  and  T,  B. 
Aldrich,*  its  aqueous  solution  applied  to  tfie  bared  frog's  heart  slowed 
the  rate  and  produced  more  complete  contraction  of  the  organ,  whilst 
the  blood 'pressure  in  do^s  after  six  hours  of  complete  anaesthesia  was  the 
same  ora  little  higher  th^n  at  the  beginning.      It  is  stated  also  that  it  has 


■  Abel  sEflle^ThAl  Fai:sL  has  found  thnturpihan  and  chloretcne  nihbHl  logeihrr  make 
a  fluid.    The-  physialoglcAl  properties  of  ihLs  5ubRlan«^  do  noT  setm  to  hove  b««n  Ibt^tof. 
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no  action  upon  the  blood  itself.  It  has  a  very  marked  effect  upon  the 
sensory  novea.  so  that  it  may  be  used  with  g^real  success  as  a  local  anes- 
thetic. 

Having  failed  even  afrer  the  Largest  doses  to  find  it,  or  acetone,  or 
chloroform  in  ihe  urine  or  ej;pired  air,  and  luiving  ubtained  evidence  that 
its  empioynicnt  increases  the  chlorides  in  the  urine,  HoughLon  and 
Aldrich  have  reached  the  conclusion  that  it  is  probably  decomposed  in 
the  body. 

Therapeutics. — ChlorcCone  has  been  used  in  practical  medicine  to 
some  extent,  but  ^tpparently  with  such  timidity  that  little  sati.'^laciion 
has  been  obtained  except  from  irs  employment  as  a  local  anaesthetic. 
Its  ore  per  cent,  solution  15  distincdy  germicidal,  and  may  be  used  as  an 
anesthetic  to  irtitaMf  tifccrs  and  infecUd  wettiidsy  also  probably  a^  a 
local  anjesthetic  in  minor  surgery. 

The  dose  has  been  slated  to  be  from  two  to  ten  grains,  btit  we  have 
given  thirty  gmins  in  twelve  hours  without  the  producdon  of  any  distinct 
svmptoms.  W.  M.  Donald'  has  reported  a  case  in  which  one  hundred 
and  tweniy  grains  were  (aken  during  twenty-four  hours  ;  the  rrtull  was 
a  profound  sleep  lasting  for  six  dnys,  without  any  untoward  symptoms 
except  gastric  irritahilily.  During  the  latter  part  of  this  period  the  patient 
could  be  aroused  for  brief  conversation  ;  Ihe  pulse  ranged  from  85  to 
104.  bodily  Icmperaiure  fell  to  ^7-60**  F.,  and.  though  some  food  was 
taken,  there  was  much  irriLability  of  the  stomach. 

lo  gastric  irritation  chloreione  is  said  to  act  happily  in  doses  of  from 
I  eight  to  ten  grains.  In  the  physiological  laboratory  chloreione  is  a  very 
I  useful  anesthetic  :  o.s  Cm.  per  kilo  body-weight  may  be  given  when 
I  it  is  intended  to  keep  the  animal  alive.  If  recovery  is  not  desired, 
much  lai^'er  doses  may  be  administered,  in  many  cases  without  inter- 
^oing  with  the  experiment 
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CHLORAL.     U,  S,-CHLORAL    HYDRATE.     U- 9, 

Chhral.  which  is  itself  not  used  in  medicine^  is  an  oily  liquid  which 
at  the  ordinary  temperature  gives  oft  pungent  fumes,  and  which  is  manu- 
factured by  the  action  of  chlorine  on  alcohol  ;  by  union  with  water,  it  Is 
converted  into  a  hydrate, 

Ckhral  Hydrate^  or  Chhr^ft  of  the  U,  S.  Pharmacopccia,  is  a  volatile, 

talline  solid,  ol  a  hot,  burning  taste,  insoluble  in  cold  chloroform, 
but  very  soluble  in  water,  ether,  and  alcohol.  It  usually  occurs  as  trans- 
parent, colorless  tablets,  but  sometimes  in  acicular  or  even  in  rhomboidal 

tals. 

If  an  alkali  be  added  to  a  solution  of  chloral  hydrate,  it  breaks  up 
ic  acid  and  chloroform,  which  latter,  when  water  has  been  ihc 
at  once  separates  in  the  form  ol  oily  drops, 

LtJftxl  Afticn, — Chloral  is  distinctly  germicidal   and  antiseptic,   and 
ai  one  lime  used  to  some  extent  ior  preserving  cadavers,  kecpint: 
urinals  pure,  and  allied  purposes.      As  shown  by  Kecn,^  a  solution  of 
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twenty  to  forty  grains  to  (he  ounce  will  preserve  animal  tissues  almost  m- 
dthniiely  without  imtjrieriiig  with  tfer  microscopic  struciure.  Ii  vs  iba 
somewhat  uTiUnt  in  its  action,  and  after  a  time  aedadvc  to  the  sccsorr 
nerves,  itnU,  it  may  be,  to  all  tissues, 

Adsttrptionand  Elimination. — Chloral  is  absorbed  with  great  rapiddy, 
ifa  action  being  ohen  manifested  within  five  minutes  after  its  ingestion. 
It  circulates  through  Che  body  as  chloral  ;  its  exact  fate  in  the  system 
h:»s  iioi  been  deierminedn  but  it  probably  escapes  from  the  body  in  pirt 
unchanged  and  in  part  in  the  form  of  compounds.  It  was  recogniied 
in  the  urine  by  A.  Tomascewicz "  by  means  ot  the  delicate  isocyan- 
phenol  reaction*  of  HoRmann.  Feltz  and  Ritter*  believed  that  they  had 
found  sugar  in  the  urine  of  chloralired  animals,  bjt  Von  Mering  and  Miia- 
culus  and  F.  Echard  *  have  shown  that  the  substance  which  reduces  the 
copper  solution  will  not  undergo  fermentation,  and  Von  Mering  and  Mus- 
cnliis  have  separated  it,  as  urochhratic  acid,  in  colorless,  shining  needles, 
oiicn  arrangfed  in  star-like  p'oups,  soluble  in  water  and  ia  alcohol  insol- 
uble in  ether.  The  existence  of  this  acid  has  been  confirmed  and  tta 
chemical  properties  studied  by  A.  Bomtraeger*  and  by  E,  KUlz/ who 
found  it  to  be  physiologically  inert. 

Physiological  Action.  —  Genfral  Action.^\^\vGm:):^\ova\  is  given 
to  man  or  other  mammals  in  moderate  doses,  the  most  prominent  result 
in  the  great  maiorily  of  instances  is  a  quiet  sleep,  as  closely  allied  as  pos- 
aible  to  natural  sleep.  The  subject  can  readily  be  aroused  from  ibfi 
lighter  degrees  of  this^  waking  to  full  consciousness^  but  soon  dropping  ofl 
again  when  left  quiet.  The  pulse  is  in  this  degree  of  aciion  not  affected, 
or  ia  rendered  a  little  slower  ;  the  pupil  is  contracted,  but  becomes  nor- 
mal so  soon  ^  the  subject  is  awakened  \  the  respiration  is  deep,  full,  and 
regular.  When  larger  amounts  are  given,  the  sleep  is  much  deeper,  and 
may  pass  into  profound  coma  :  the  respirations  fall  in  number  :  the  pulse 
is  weakened  and  rendered  slower,  but  may  become  rapid  and  irregular  ii 
the  dose  has  been  toxic  ;  the  temperature  k  reduced  :  the  muscular  sys- 
tem IS  relaxed,  and  both  sensibility  and  reflex  action  are  diminished.  If 
a  fatal  dose  has  been  taken,  all  these  symptoms  are  intensified  :  with 
coma,  intense  muscular  reliixation,  wealc,  thready  pulse,  and  a  pupil 
contracted  at  lirst,  but  afterwards  dilated,  the  victim  gradually  sinlca  bto 
death,  paralyzed  and  ana^thetie.  The  immediate  cause  of  death  is  usu- 
ally a  centric  paralytic  arrest  of  respiration  ;  but  in  many  cases  there 
appears  to  lje  a  simultaneous  arrest  of  the  cardiac  aciion.  and  it  is  prob- 
able that  fatal  syncope  may  at  times  occur.  At  the  post-mortem  exami- 
fiation,  congestion  of  the  meninges  and  substance  of  the  brain  and  cord, 
and  of  the  lungs,  is  commonly  fnimd.  The  blood  is  thought  by  Richard- 
son ^  to  coagulate  less  firmly  than  when  normal 

The  most  constant  and  prominent  of  all  the  symptoms  produced  by 


*  Many  chemists  have  tailed  lo  find  chloral  lor  want  cf  ■  dflicAlc  icsl.  F,  Oj^^loo 
{Edinh.  Med.  and  StrF-  Jonm.,  xx'w.  j^t)  ^ifTirins  that  ammonium  sulphide  itfords  * 
mcADa  of  recosnuLnc  niiiiute  aiiiuLinta  of  the  druRr 
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Tnodenie  dose«  of  chloral  is  sleep  :  this  is  wJthcut  doubt  due  to  a  direct 
acTJOD  of  the  drug  upon  die  cen?bmni.  In  most  cases,  as  already  staled, 
ir  is  qme1>  but  aomctime^  it  is  restless,  and  in  man  has  occasJonatly  even 
be«ii  wildly  ddiriousj  although  it  is  somewhat  unci^naiti  whether  the 
latter  condition  may  not  have  been  due  to  impurities  in  llie  drug.  It 
seems  to  be  well  catabliahcd  that  in  the  milder  degrees  of  this  sleep  tliere 
is  no  aiKesihesia.  We  have  seen  the  hyperesthesia*  spoken  of  by  De- 
marquay*  after  sm^ll  iluses  uf  chloral,  and  there  can  Im?  no  doubt  that  it  is 
an  occ.isional,  if  not  a  consticnl,  phenonienoc).  Riije^~3ky*  states  that 
there  is  in  Irogs  a  corresponding  period  of  over-excitability  of  the  reflex 
Contres,  and  that  in  rabbits  he  has  noticed  a  glowing  heat  borne  withoui 
much  complaint,  when  pinching  would  produce  violent  outcries.  Itj  vtrrjf 
/arg^  dosci  chloral  produces  rtnresthesia  ;  but,  unk^s  the  amount  em- 
ployed be  so  great  as  to  be  toxic,  this  anaesthesia  is  In  most  cases  very 
trifling. 

Afotar  SysUm. — The  paralysis  and  loss  of  reflex  excitability  induced 
by  chloral  are  not  musctilar  in  their  origin,  for  Labb^e  has  found  tliat 
after  death  the  muscles  respond  perfectly  to  galvanism.  Dulh  LHhl>6e 
and  Rajewsky  have  found  that  the  motor  nerves  are  in  oo  wise  aflected 
by  large  or  even  fatal  doses  of  chloral,  fthich  must  therefore  act  upon  the 
spinal  cord  to  produce  the  paralytic  phenomena.  The  experiments  of 
Rajewsky  have  aflorded  positive  confirmation  of  the  conclusion  arrived  at 
by  this  process  of  exclusion  ;  lor  he  lound  thai  in  the  latter  stages  of 
chloral -poisoning  direct  irritation  of  the  spinal  cord  gave  rise  to  much  le^ 
severe  sjtaams  than  in  the  unpoisoned  animaL  Before  this  paralytic  stage 
is  reached,  as  already  stated,  Rajcwsky  affirms  that  in  the  frog  there  is  a 
period  of  increased  reflex  activity,  and  that  at  this  time  stimulation  of  the 
^>ina1  g-mg!ia  shows  that  ihey  are  more  susceptible  than  ronnal.  The 
observer  last  named  states  that  these  phenomena  occur  jual  as  freely  alter 
destruction  of  Setschenow's  centre  in  the  frog  as  before,  and  are  there- 
fore independent  of  it. 

CirCHiaden. — According  to  Demarquay,  when  chloral  has  been  ad- 
ministered to  animals  there  is  evident  enlargement  and  cngot^ement  of 
all  their  blood-vessels  ;  and  Rajewsky  states  that  he  has  found  sinking  of 
the  blood-pressure  in  rabbits  caused  by  small  as  well  as  laige  doses  of  the 
drug-  On  the  other  side,  Labb^c'"  asserts  that  the  rabbit's  ear  grows 
pale  after  the  injection  of  a  very  feeble  dose.  In  man,  Rouchut  has  ob- 
t^ned  sphygmographic  traces  which  he  thinks  imiicate  a  primary 
increased  arterial  tension,  Nancias.  of  Venice,  has  found  the  tension 
r^ormal,  but  Anslie  and  Andrews  '*  confirm  the  results  of  Bouchut  when 
small  dns*s  are  employed,  Preisendorfer,"  in  a  series  of  sphygmographic 
aiudics,  thought  thai  there  might  be  a  brief  primary  rise  of  arterial  press- 


•  Bonehm  f  A^tf  Ktt*  Sfcd-  Gazette.  Dec-  tBtu),  DicuTufoy^  and  KiitTiabcr  ^Amer. 

J.vm  .Vjii.  S-l,  Jan  i^to),  Ciovnnni  and  Ranioli  (St-flMi'dfy  /afirdncfier\  di,|.  and 
Rjijewiiliy  I  fhtit- )  rcn\fim\  this,  while  LJ<:1>rvlcli  avt\  Lahb^c  dcnr  it ,  llaniniiiralcli,  who 
h>d  no>ticeil  Hidi  brpcrvstlicsiQ,  is  indinrj  to  think  it  apparent  rather  than  tcoL. 
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lire  in  man,  as  in  anlmahi*  but  under  the  full  action  of  chloral  the  aitciial 
pressure  steadily  sinks.  Wc  do  not  think  thai  much  conlidcncc  is  ig 
be  attached  to  the  clinical  observations  of  Bouchut  and  of  Ax\sdeand 
Andrews,  since  the  spliygmograph  seems  to  be  an  entirely  unreliable 
instrument  when  used  ior  the  comparative  study  of  artcriaJ  pressure  ;  and 
in  contirniation  of  the  statements  of  Rajewsky,  David  Cerna  has  found  io 
OUT  own  laboratory  thai  it  is  not  possible  in  curari/ed  animals  to  eleviie 
arterial  pressure  with  any  dose  of  chloral,  so  that  if  any  rise  of  pressure 
(as  seems  improbable)  is  ever  produced  in  the  normal  man  or  animaJ  by- 
chloral,  such  rise  must  be  indirect  and.  probably,  due  to  respiratonf'  dis- 
turbance. Very  large  doses,  according  to  both  Andrews  and  Da  Ci-.. 
decidedly  lessen  arterial  pressure.  The  characteristic  influence  of  ihera- 
ptuiic,  and  still  more  of  toxic,  doses  is  to  produce  a  fall  in  the  Wood- 
pressure,  usually  accompanied  by  a  lessening  in  the  frequency  of  the 
heart's  action,  which  Cerna  believes  to  be  largely  due  to  an  influence  upon 
the  cardio- inhibitory  centres  :  although  Rajewsky  alarms  thai  the  slovriQg 
of  the  pnlse  in  the  frog  and  in  the  rabbit  is  produced  after  section  ol  the 
inhibitory  nerves,  and  is  therefore  independent  of  ihcm.  The  (all  ol 
blood -pressure  is  probably  owing  in  part  to  the  vaso-motor  paraljrsJs,  but 
perhaps  iu  largest  part  to  depression  of  the  heart.  The  vase-motor  palsy 
is  probably  chiefly  caused  by  an  action  upon  the  dominant  centre,  but 
Kobert'*  has  shown  that  there  is  also,  after  a  ver>'  large  dose  of  the 
chloral,  palsy  of  the  coats  of  the  vessels.  When  tojcic  do^es  have  hwn 
employed,  the  heart,  after  numerous  paused,  is  finally  arrested  in  diastole. 
Analog  indicates  very  strongly  that  this  arrest  is  due  to  a  direct  influence 
upon  the  heart-muscle  or  ganglia,  and  the  researches  of  Sidney  Ringer 
and  H.  Sainsbury  "^  and  of  David  Cerna  "  seem  to  demonstrate  ( the  coq- 
trary  results  obtained  by  Labb^c  notwithstanding)  that  when  chloral  is 
brought  in  direct  contact  with  the  isolated  heart  of  the  frog  there  is  an 
immediate  and  persistent  loss  f;f  power,  en<Iing  finiiUy  in  diastolic  arrest 

In  poisoning  in  man,  the  pulse  has  towards  the  last  been  very  feeble, 
generally  rapid  and  irregular,  and  even  in  some  cases  In  which  recovery 
has  occurred  it  has  been  altogether  absent  lor  a  lime.  The  experiments 
of  Ringfcr  and  Sainsbury  are  so  concordant  with  this  thaf  it  appears  to  be 
established  that  chloral  is  a  direct  depressani  to  the  htart,  which  is  capable  ol 
suddenly  and  une;^pectedly  destroying  life,  precisely  as  does  cbloroform. 
Re&piratioii. — In  full  doses,  cliloral  lessens  the  number  of  respirations 
per  minute,  causing  them  to  become  slow  and  full  ;  when  toxic  doses  are 
taken  this  action  becomes  more  and  more  marked,  the  rhythm  is  much 
aEccted,  and  the  respiration  grows  markedly  irregular,  and  sometimes  very 
rapid  and  shallow,  until  it  ceases.  As  these  phenomena  occur  equally 
after  section  of  the  vagi  (Rajewslfy),  the  influence  of  chloral  must  be 
cjcerted  upon  the  respiratory  centre  at  the  base  of  the  brain- 

Tissue  Change, — Charles  Richct"  has  found  that  toxic  dosca  of 
chloral  reduce  very  greatly  the  elimination  of  carbonic  acid,  at  the  same 
time  that  they  lower  the  bodily  temperature.     So  far  as  large  doses  arc 
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cooc«nied,  A.  Gritika^'is  in  accord  with  this,  although  he  asserts  that 
small  doses  increase  carbonic  acid  elimination.  Jt  h  plain  that  the  pro- 
fovinU  muscular  quiet  produced  by  chloral  must  lead  Lo  lessened  oxida- 
tion- Julius  Peiser"  af^rms  that  chloral  increases  the  degeneration  of 
albuminous  tissues. 

Temperature. — A  most  remarkable  action  of  chloral  ia  upon  the  lero- 
peralure  ;  in  this  point  all  observers  are  in  accord  with  Richardson,  of 
Londoa,  who  has  seen  the  lemperaiure  fall  6°  F.  in  a  rabbit  which 
recovered.  Douchut  has  noticed  a  fall  of  2°  (C-  ?)  in  an  infant,  and 
Da  Costa  and  other  observers  have  noticed  slighter  reductions  of  tern- 
pefsture  in  man  after  therapeutic  doses.  In  a  case  reported  by  Levin- 
stein,* after  six  drachms  nf  chloral  the  temperature  rose  to  39.5*  C. 
(loa-i**  F,)>  and  subsequently  fell  to  32.9°  C,  (91,22°  F, ),  Ham- 
marsten  has  found  that  the  fall  of  temperature  is  very  rapid^  6^  C.  in  an 
liour,  and  that  it  occurs  in  animals  well  wrapped  up  and  laid  in  a  warm 
place- 

SUJOdABY— Upon  tbo  oerebrum  obloral  aots  00  a  powerful  byin- 
notic ;  in  full  dosea  it  ftcte  oa  a  depressant  upon  tbe  oentree  at  the  base 
oTtbo  brain  and  upon  tbo  epinal  cord:  It  caueea  elowlng  and  wo&k- 
ncBO  of  the  faeart'a  action,  and  probably  vaso^motor  paralysis,  also 
oamric  slowing  of  tbA  reBpLrs.Uon»  wltb  1ob6  of  reflex  activity,  museular 
^ireolenees,  aud  Bome  anfeathaeia,  all  of  spinal  origin  ;  in  fatal  doaee  It 
oauallyproduoeQ  a  gradual  death  by  paralyziaK  the  respiratory  oentree 
in  the  medulla,  althoush  in  rare  oasea  it  kills  suddenly  by  direotly  par- 
alyEtnff  tbe  beart,  whlcb  always  stops  In  diastole.  Its  action  In  very 
flmall  doe»s  la  unoertain,  but  there  is  gome  evidenod  to  Lndioate  tbat 
It  irritatee  or  fltimulates  tho  epinal  and  the  oardiao  oentrea.  On  the 
TOiEi  and  on  the  motor  nerr^trunks  it  has  no  marked  inflaeaoe^  It 
doee  not  undergo  the  ehloroformlc  decomposition  by  the  alkah  of  the 
blood  or  in  the  syetem,  and  is  ehmin&ted  as  uro-ohlorallo  aold. 

Action  <w  Ckioral. — Licbrcich"  was  led  to  the  discovery  of  the  value 
of  chloral  as  a  practical  medicine  by  ihe  kncwledpe  cf  the  bet  that  it  is 
convened  when  in  solution  by  alkalies  into  chloroform  and  formic  acid, 
and  the  expectation  that  chloroform  would  be  generated  by  the  alkalinity 
of  the  blood.  This  theory,  which  at  one  time  held,  has  been  so  com- 
pletely disproved  as  almost  to  have  been  lost  sight  of.  A  discussion  of 
It  may  h^z  found  in  full  in  the  tenth  edition  of  diis  trea^tise.  Suffice  it  for 
the  present  to  say  that  it  is  proved  chat  chloral  circulates  in  the  blood  as 
chloral,  that  no  conversion  of  it  takes  place  in  the  bodv  into  chloroform, 
and  that  the  symptoms  which  it  products  are  distinct  from  lh<"tte  c.iused 
by  chloroform  ;  chloral  producing  a  much  longer  and  more  intense 
sleep  than  does  the  proportionate  dose  of  chloroform,  but  having  a  very 
much  feebler  anaesthetic  influence  :  and  further,  that  in  the  "saltfrog," 
with  a  drcuUting  fluid  completely  neutral  chloral  acts  precisely  as  in 
tbe  normal  frog  {  Rajewsky), 

Therai'eittic!^- — Tlie   results  of   the   clinical   use   of  chloral   are  in 
strict  accord  with  Jls  known  physiological  action-      The  indication  which 
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it  most  usefully  meets  is  to  induce  siccp.  The  more  purely  nervous  tJiC 
wakefulness  the  more  successful  the  remedy.  When  (rom  functional 
over-exciiement  of  the  brain  due  to  excessive  mental  strain,  or  Irom  anxiety 
or  olhei  kindred. causCn  the  pati<^nt  caiinot  sleep,  chloral  b.  pruLably,  the 
most  certain  of  the  hypnotics.  On  the  other  hand,  when  severe  pain 
caiises  wakefulness,  chloral  is  of  very  Ultle  value, — at  least  in  doses 
which  we  think  sale.  Sometimes  e\en  in  these  cases  sltep  will  come,  bill 
it  will  very  often  be  a  restless,  troubled  sleep,  with  moaning  or  other 
indications  of  suflering  ;  and  it  may  be  that  the  patient  on  awaking  will 
complain  that  he  has  suffered  more  while  sleeping  than  when  awake. 

[n  the  skcpkssttcss  occurring  at  times  during  convahueme  from  acute 
disease,  chloral  is  very  efhcacious-  In  the  early  stages  o\  fevers  it  is 
sometimes  of  advantage;  Russell''  recommends  it  especially  in  the 
ivild  delirium  of  typhus  in  its  earlier  stages.  In  advanced  fever-cases, 
when  the  symptoms  are  gravely  adynamic,  we  believe  that  the  use  of 
chloral  would  be  very  perilous.  In  deiirijim  tremi'ns  it  often  induces 
sleep  readily,  but  not  rarely  it  fails,  even  in  large  dose.  In  the  sleepless- 
ness of  acute  puerperal  or  non-puerperal  mania  there  is  abundant  testi- 
mony to  the  value  of  chloral.  It  must  not  be  forgotten  that  chloral  is  a 
dangerous  remedy  when  there  is  Ciirdiac  weakness  ;  anJ  when  in  any  of 
the  diseases  just  spoken  of  there  is  reason  to  suspect  a  fatty  or  even  a 
feeble  heart,  great  care  must  be  exercised  in  the  administration  of  chloral. 
Under  such  circumstances  the  dose  of  fifteen  grains  should  not  be  ei- 
ccedcd,  and  should  not  be  repealed  more  than  once  unless  alter  an  in- 
terval of  several  hours. 

The  second  indication  to  meet  which  chloral  may  be  employed  is  i& 
Tfiax  spasm.  For  this  purpose  it  has  Ijeen  used  with  advantage  xnpiter- 
penU  and  urnmic  convulsions.  It  must  be  remembered  that  in  many  of 
these  cases,  although  next  to  chlorclorm  the  best  palliative,  it  is  only  a 
pfllliative,  and  must  be  used  merely  to  quiet  the  nervous  disturbance  until 
other  remedies  can  have  time  to  act.  In  i^lnnui  it  has  been  affirmed  that 
chloral  is  the  remedy.  Joseph  R.  Beck  ^  has  collected,  of  the  traumatic 
form  of  the  disease,  thirty-six  cases,  with  twenty-one  recoveries,  in  which 
chloral  constituted  the  whole  or  the  major  part  of  the  treatmenL 
References*  arc  given  below  to  fifty-sis  cases  in  addition  ;  so  that  the 

•  REcnVERV— FergUBSon  {Edin.  Mtd.  Joum.,  July,  iP?!) ;  WatEon  KLtintti.  1B713J; 
Bnrtlctl ,  May  ;  Ballanlyne ;  Cafihinif  [  Pacific  Mrii.  and  Stir^.  Joiira.)  ;  Lovegrovt  ( ^rrf/- 
Mfd.  /aurti.y  1873,  493) ;  Hemdon  [Alinnta  Med  and  Sttrff  Joum..  1K7J,  69)  ;  MoC- 
romarQ  {Indian  .ir^d.  Gar.,  April,  1H71)  ;  Ridi^lot  {HvHeliH  Th/rap.,  ImvL)  ;  Lurina 
Papillaud  [Gaz.  MfdicaU.  1S75,  \-;f>\  :  Boutdy  \  ff»j:.  Th^rap.,  iHxivi);  Caoe  {Lantfl, 
1B76.  i.  564)  ;  Cauvy  [Bull.  Thfrap.,  idii.  186) ;  Durand  {Cnlralbl./.  Cktrur-gir.  1S76, 
77SJ  ;  LnuivriB  t,J^e  Progr^s  MM..  1876,  iSo)  \  Pugliftse  {Jaiira  df  Ht^rap..  1875,  *+<): 
each  ohecase:  CargUe  i,Lanrrf,  1877,  li  158),  three  case*;  Boon  {l.nndi}n  Praft.tn.  161 1, 
twoca!4«K;RDb«rtB  {Amfr.Jo^m.Med.  5n~,,  litiv-  490],  three  ca^Cffi ;  Gam«tt  {^!mrrirv5^i 
t.anrrt  and  Clinic.  iSSd,  Ji6),  two  caaes. 

FArAI„"Pnrtii  {Schmidt^ 5  Jahrburh^r.  cli.  tiq),  two  cases  ;  MflcflBmara  {rudiaB  ^fe6. 
Ga:.^  April,  tSji),  sir  ra.«K;  I^DUdizir]  {JfuJ/eiin  Thirap..  Iciivl  ),  Ihrve  caae<-:  Blin 
ittid  '),  lliftfe  casts;  Ptftit  {Cftth-al/tlr /  Cliir.,  1H76.  757),  three  coacs;  Roherls  {Amfr. 
Jiram.  Med.  Set.,  Ixiiv   4^0).  three  cajte^;  Cmv^illiir't  Unln venous)  (.BuiiefiH  TM^rap , 
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H^uies  suxid  forty-eight  recoveries  and  forty-four  deaths.  These  results 
do  not  seem  to  warrant  the  high  estimate  which  haa  been  set  upon  the 
value  of  chloral  in  tetanus.  Very  extraordinary  results  have  been  ob- 
tained by  M a cna mara "  in  tetanus  by  using  chloral  simply  ai  bedtime 
(forty  grains  ^  with  an  occasional  dose  (tliirty  grains)  in  the  morning 
when  there  is  high  temperature  ;  and  administering  brandy,  milk,  and 
eggs  very  frt^dy  during  the  day.  Chloral  h  undoubtedly  a  valuable 
remedy  in  tetanus  and  in  strychnine-poisoning  ;  there  is,  however,  no 
rca^n  lor  relying  upon  its  exclusive  use.* 

In  trismus  nasfentium,  as  originalty  recommended  by  Widenhofer," 
it  is  undoubtedly  very  valuable.  \Vii.ltnhufer  gave  it  lo  the  young  babe  in 
one-  and  two-grain  doses  by  the  mouth^  or,  when  the  spasms  prevented,  in 
doi:hle  the  quantity  by  the  rectum.  In  rhorea  it  is  not  directly  curative, 
but  isof  great  importance  when  it  is  esiential  lo  lemfior-irily  check  the 
violence  of  the  movements.  As  a  nccturna!  qitictant  and  hypnotic,  it  is 
of  the  higheist  value  in  cases  of  acute  chorea  in  vihich  speedy  death  is 
threatened  from  the  incessant  and  violent  movements  ;  also  in  cases  com- 
plicated with  fractures,  where  a  temporary  lull  la  of  importance.  In 
puerperal  convMfsiojis  its  use  in  largs  doses  has  met  with  a  i^reat  deal  of 
favor.  A  half-drachm  may  he  exhibited  at  once,  and  half  the  quantity 
every  hour  or  two  pro  re  rmta. 

Jn  the  ccnxm/swns  of  children  it  has  been  employed  with  apparent 
good  :  in  cramps,  in  smgiillits.  in  the  spasmodic  nochdmai  enuresis  of 
childrenn  \w  laryHgiamus  sfridufus  and  other  spasmoilic  afleciions  of  the 
f  lottia,  in  titKiurnai emissions,  in  whooping-cough,  and  in  all  forms  of  severe 
spasmodic  disorder  when  it  is  desired  temporarily  to  suppress  the  motor 
distirrhanre,  chloral  remains  the  standard  remedy.  In  asthma  it  has 
.sometimes  been  of  U5e^  but  more  often  it  has  failed,  [ts  hypodermic 
use  in  the  al^id  stape  ol  cholera^  as  recommended  by  Dr.  Hallj*  appear? 
to  lis  of  very  doubtful  value. 

The  third  indication  for  which  chloral  has  been  used  is  to  relieve  pain. 
Tfiai  it  will  do  50  when  given  in  very  lar^e  doses  there  can  be  no  doubt  ; 
but,  unless  the  dose  be  so  larye  as  to  be  dangerous,  chloral  is  of  litde 
value  as  an  analgesic.  Its  powers  in  this  directif>n  are  incom]jambly 
less  than  those  of  opium,  and  its  habitual  use  is  attended  by  grave 
d^mgere- 

As  originally  suggested  by  Lynn  Playfair,'^  chloral  is  often  used  in 
the  early  stages  of  labor  lo  lessen  the  severity  of  the  pain  ;  it  is  stated 
also  10  be  often  of  great  service  as  a  relaxant  when  there  is  ripidity  of  the 
OS.  Fifteen  grains  may  be  administered  nnd  repeated  in  half  an  hour  if 
necessary. 

i?74,  Ixuvii.) ;  Verntall  \  !^id..  i^x^  UmviL) ;  Sorm  (Londirn  Pnuli/icnrr,  xx.  i&i)  ; 
Brtdcqnicf  iCmirai^L/.  Chir..  1876,  717)  j  BrcMim  (i*  Prof^r^s  .ff^d.,  iP^.  tSa)  ;  Png- 
IWstr  t  /onm  dr  Th^rap..  1875,  744)  :  tncti  o-ne  cjisc. 

•  Fur  1  iinpcr  discussinjt  ihe  fcUlinn*  of  chtuml  to  varioua  muslly  umrBportanl  jilko- 
\xAdst  »cc  A'ch  /  ^.rpcr.  futk.  und  Therafi,.  tx    440, 
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Locally  a  sQlution  of  chloral  {len  per  cent,  to  saturation)  has  been 
used  with  asserted  very  good  effects  as  a  stimulant  and  antiseptic  in/tfu! 
uic^rs,  buboes.  bedsoreSt  etc. ,  especially  when  the  discharge  is  free, — as  a 
h*enio5lalic  when  there  \s  ooEJng^  oJ  blood, — and  as  an  aotisepiii::  and  local 
aoisthetic  in  uUntig  and  other  caticers.  Applied  to  the  skin,  it  is  a 
powerful  irrilani,  and  has  been  proposed  as  a  vesicant,  but  is  said  to 
cause  excessive  pain.™ 

The  intravenous  injection  of  chloral,  as  suggested  by  Or6,*  for  the 
purposes  of  anaesthesia,  and  for  the  combating  of  Utattic  spasms,  is  en- 
tirely unjuatiEiable  and  is  at  present  rarely  practised,  death  having  in 
various  cases  resulted  from  the  unexpected  violence  of  Its  action  or  from 
the  coagulation  of  the  blood  which  it  produced. 

ToAECOLOGV. — The  minimum  faial  dose  of  chloral  is  hardly  estab- 
lished, but  thirty  grains  have  produced  death-  (Setr  Aiiministration.)  In 
very  many  cases,  however,  recovery  has  occurred  after  the  taking  of  sev- 
eral drachms  ;  indeed,  Eshlanan  has  reported  recovery  after  the  ingEs- 
tion  of  four  hundred  aaid  sijity  grains-  There  are  no  pathognomonic 
lesions  found  after  death  from  chloral,  but  a  dark,  bloated  countenance 
and  other  evidences  of  death  from  asphyxia  have  been  noted. 

The  treatment  of  chloral -poisoning  is  idendcal  with  that  of  opinm- 
poisoning,  consbting  in  the  free  use  of  internal  and  external  stimulants, 
such  as  sinapisms,  dry  heat,  frictions,  flagellations,  etc,  to  maintain  the 
circulation,  and  of  shaking,  walking,  application  of  the  dry  electric  brush, 
cold  douches,  etc,  to  keep  up  the  respiration.  In  practising  these 
measurxs  it  must  be  remembered,  however,  that  the  patient  in  chloral- 
poisoning  is  much  more  apt  to  die  of  eTchausdon,  and  especially  of  cardiac 
failure,  than  in  opium-poisoning,  and  that  therefore  those  methods  of 
arousing  the  nerve-centres  which  do  not,  like  walking,  require  the  expendi- 
ture of  effort  on  the  part  of  the  patient  are  to  be  preferred-  Artificial  respi- 
ration should  iilways  be  resorted  to  before  natural  respiration  allogether 
fails,  and  Clemens"  haa  found  that  animals  asphyxiated  by  chloral  may 
often  be  at  once  aroused  by  the  Inhalation  of  oxygen.  Atropine  and 
strychnine  are  important  rcmetlies.  B.  W,  Stone  *^  re]x>rts  recovery 
from  four  hundred  and  twenty-five  grains  of  chloral  after  the  hypodermic 
use  of  one-fiffh  of  a  grain  of  strychnine  in  divided  doses.  Digitalis  may 
be  given  to  sustain  the  heart,  1.  M.  Booth  "  reports  a  case  of  recovery 
after  about  one  hundred  and  ten  grains  of  chloral  under  the  use  of  tincture 
of  belladonna.  Lauder  Brunton  "  has  shown  that  if  the  bodily  temperature 
be  maintained  artificially  animals  survive  doses  of  chloral  usually  fatal,  and 
inhuman  chloral- poisoning  the  bodily  warmth  should  be  maintained  by 
the  use  of  dry  external  heat,  hot  blankets,  hot  baths,  and  other  devices- 
While  some  affections  have  been  erroneously  attributed  to  chronic 
chloral -poisontT^g,  there  seems  to  be  no  doubt  that  its  long-continued 
use  often  docs  produce  serious  symptoms,  The  cases  are  divisible  into 
two  4>r  three  groups,  which  are,  however,  really  artificial,  as  is  shown  by 
the  occurrence  of  cases  belonging  lo  two  or  even  three  of  the  groups. 
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In  the  first  group  the  respiradon  is  chiefl)'  affected.  The  dyspnoea  may 
be  sJighl,  and  may  only  be  fdt  at  timesH  as  aiter  exertion  or  after  meals  ; 
but  it  may  be  constant  and  alarming.  Casta  of  ihia  character  arc  re- 
ported by  Jastrowi^Zj  by  Sdiule,  and  by  Ludwig  Kim,'*  In  one  instance 
(^N  R.  Smith  ^).  death  from  bronchial  eflusion  is  believed  to  have  been 
caused  by  chloral.  Kirn"'^  affirms  that  in  some  cases  mental  dbtarbancc 
with  hallucinations  occurs. 

In  the  second  group  ol  cases,  eruptions  of  the  skin  are  the  chief 
manifestations  of  the  toxsmia.  In  the  mildest  of  these  there  b  no 
distinct  rrish,  only  ihe  occasional  appearance  of  transient  red  blotches  on 
the  face  or  neck.  But  a  very  extraordinary  tendency  exists  towards  the 
pioduciion  of  a  rash  or  discoloration  at  the  slightest  cause,  so  tliat  drink- 
ing a  ^lass  of  wine  will  produce  an  intense,  even  livid,  erythematous  red- 
ness oE  the  face.  In  other  instances  there  is  marked  erythema  (Schule^J, 
occurring  first  in  spots  upon  the  face,  but  extending  downward  to  die 
trunk,  becoming  more  and  more  general,  and  shoeing  a  marked  ten- 
dency  to  follow  Ihe   nerve- trunks.     This  erythema  is  seemingly  due  to 

i-motor  weakness,  and  consequently  is  allied  to  other  more  urgent 
5ymptoms  seen  in  chloral  toxemia.  Sometimes  it  invades  the  mucous 
membranes,  which  become  red,  swollen,  and  cedematous  ;  and  if  the 
glands  are  involved,  as  in  a  case  reported  by  Chapman,"  the  result  may 
be  serious.  A  deeper  implJcaiion  of  the  vaso-motor  and  cardiac  nervous 
system  was  probably  the  cause  of  the  general  cedema,  profound  weak- 
ness, and  failure  of  heart-action  in  the  case  recorded  by  N,  R-  Smith 
(Av-  frV.)-  and  jjossibly  also  of  the  desquamation  of  the  cuticle  and  ulcer- 
ations about  the  tiaih  noted  in  some  of  his  cases  by  the  same  physician. 

In  the  third  group  of  cases,  peiechi:^,  ecchymoses,  ulcerations,  and 
even  high  fever  and  other  pyaemic  symptoms,  are  asserted  to  have  been 
produced  by  the  continuous  use  of  chloral  ft  seems  to  us,  however, 
very  doubtful  whether  the  drug  really  was  the  cause  of  the  sypmioms 
vhich  have  been  recorded  by  Crichion  Rrown,  by  Monkton.  and  by 
Kirn. 

The  habitual  use  of  chloral  as  a  narcotic  has  been  indulged  in,  it  is 
asserted,  to  a  considerable  extent,  and  George  F-  Elliott"  reports  symp- 
toms like  those  of  d^liriutn  iremetis  as  following  the  withdrawal  of  the 
accustomed  draughts. 

Adhinistratton, — Although  the  continuous  use  of  chloral  may  lead 
toa  very  serious  chronic  poisoning,  we  have  no  knowledge  that  the  chloral 
itself  accumulates  largely  in  the  system  ;  and  it  certainly  has  no  cumu- 
lative action  like  that  of  digitalis,  in  which  a  sudden  outbreak  of  symp- 
toms occurs  without  warning.  On  the  other  hand,  the  single  large 
dose  of  chloral  in  rare  cases  acts  with  unexpected  violence.  It  has  fre- 
quently been  given  in  doses  ol  thirty  grains.  That  this  is  not  entirely 
aafe,  however,  is  shown  by  the  case  of  Reynolds.*^  in  which  forty-five 

lins  catised  most  alarming  symptoms  i  by  that  of  Watson,"  in  which 
fbty  grains,  given   in  ten-grain   doses  spread   over  thirty-six   hours, 
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ready  proved  fatal ;  and  especially  by  a  number  of  cases  recorded  by  H, 
W-  Fuller /^  in  some  o(  which  very  alarming  symptoms  follawed  the  ex- 
hibition oi  thirl}"  grains,  and  in  one  death  in  a  healthy  young  woman  of 
thiny,  SchwaighoJer,**  of  Vienna,  records  coma  and  death  in  a  drunkard 
following  the  ingestion  of  half  a  drachm.  W.  H.  Lathrop  "  details  the  case 
of  a  man  pre^'ioualy  healthy,  but  suffering  from  delirium  tremens,  who 
took  sixty  grains  between  12  and  1  p.m.,  at  2,30  p.m.  twenty  grains  more, 
and  at  3  i",M.,  no  efTeci  being  manifest,  twenty  grains  more.  His  physi- 
cians then  left  him  sleepless  and  complaining  only  of  a  alight  paralysis  of 
(he  lower  extremities  ;  and  almost  in  a  moment  he  was  dead.  Other 
cases  might  be  quoted,*^  but  the  above  are  suflicieni  to  show  that  chloral 
may  kill  suddenly  and  unexpectedly. 

An  obser\'ation  of  Vulpian  •"  throws  much  li^-ht  upon  these  sudden 
deaths.  He  found  that  galvanization  of  a  divided  vagus  would  cause  in 
a  chlor^ized  oninial  not  momentary^  but  permanent,  arrest  of  respiration, 
if  the  centric  end  was  selected,  or  permanent  diastole  of  the  heart  if  the 
distal  part  of  the  nerve  was  attacked.  It  is  very  probable  that  in  a  man 
under  the  influence  of  chlon^orm  or  of  chloral,  death  tnay  be  precipitated 
by  a  slight  peripheral  inhibitory  irritation.  We  think  the  practical  deduc- 
tion from  the  known  facts  is  Chat  twenty  grains  (1.3  Gm.)  is  the  highest 
safe  dose  of  chloral  ;  thnit  this  amount  should  not  tie  repeated  ofiener 
than  once  an  hour,  and,  when  sixty  grains  hai.'c  been  taken,  not  again 
for  some  hours,  unless  in  very  ui^ent  cases,  as  acute  tetanus  or  violent 
chorea  threatening  speedy  dissolution. 


CHLORALAMiP.^Under  the  name  of  cJUoralamrd,  chhrai/ormamid  (a 
compound  of  chloral  and  iotmamid)  has  been  used  as  an  hypnotic  It  is 
a  slightly  bitter  crystalline  substance,  soluble  in  twenty  parls  of  water 
and  one  and  a  half  parts  of  strong  alcohol.  It  is  decomposed  by  hot 
water,  but  its  solution  in  cold  water  is  moderately  permanent  ;  it  is 
rapidly  decomposetl  by  alkalies.  In  the  lower  animals,  chloralanud  pro- 
duces lethargy,  narcosis,  sleep,  and,  finally,  if  it  has  b^een  taken  in  suffi- 
cient amount,  death  from  failure  of  respiration.  According  to  Lang- 
gaard/  in  the  rabbit  the  sleep  is  accomparied  by  pronounced  decrease 
in  the  amount  of  air  drawn  in  and  out  of  the  lungs,  and  pronounced 
lessening  of  the  blood -pressure.  These  results,  however,  are  scarcely  in 
accordance  with  those  of  other  observers.  Otto  Halasz  '  found  the  blood- 
pressure  very  slightly  affected-  Von  Mering  and  Zuntz  have  shown 
that  the  fall  in  the  air  movements  of  respiration  obtained  by  Langgaard 
was  not  greater  than  that  which  results  from  sleep,  and  also  obtained 
deep  sleep  and  even  complete  aotesthesia  in  the  lahbit  without  fall  of  the 
arterial  pressure. 

In  a  series  of  experiments  made  by  David  Cerna  and  H,  C.  Wood  in 
the  lalwraiory  of  the  Unlver.sity.  it  was  found  that  the  influence  of  chloral- 
amid  upon  the  circulation  is  very  feeble,  only  the  largest  toxic  dose 
lowering  the  arterial  pressure  at  all.      In  the  dog  the  respirations  were 
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always  enormously  hurried  by  the  drug,  aliliough  no  expcrimfrnts  were 
made  to  litlenninc  ihe  absolute  anicnEni  of  air  moved.  The  action  of  ihe 
drug  upon  the  spinal  cord  was  abo  very  ftcblc,  and  no  perceptible  in- 
fluence «"ii  shown  upon  Ihe  nerves  and  muscles  :  but  the  eflect  upon  the 
cerebral  cnnex  was  very  pronounced. 

Therapevtics. — Our  c-xperieoce  with  chJoralaniLd  seems  to  be  in 
accord  with  the  ^ener^  verdict,  that  it  U  an  hypnotic,  slower  in  aetion 
and  scarcely  equal  in  certainty  to  chloral  ;  ic  usually  does  not  cau?*^  any 
unpleasant  after-elTecLs,  but  sometimes  produces  confusion,  j^nddiness, 
and  headache.  It  has  been  especially  recommended  by  Hagemann  and 
Hiifler*  for  the  relief  of  cardiac  asthma.  Our  knowledge  of  its  physio- 
logical action  seems  1o  show  dial  the  assertions  of  various  clinicians,  that 
it  is  better  borne  than  chloral  in  cases  where  there  is  cardiac  weakness, 
have  a  foundation  in  fact.  It  should  be  g^iven  in  doses  of  from  thirty  to 
fifty  grains  (], 9-3,1  Gm.),  administered  in  watery  solution  or  capsules 
half  an  hour  before  c^cpected  time  of  sleep. 

Chlohai.ose  occurs  in  small  crystals^  having  a  very  bitter  and  dis- 
agreeable biiL  not  acrid  lasie.  It  is  fredy  soluble  la  hoi  water,  slightly 
so  in  cold  \\'atcr.  It  was  first  brought  forward  as  a  remedial  agent  by 
Hanrict  and  Richet, '  who  state  that  five  jjrammes  of  it  will  produce-  in  a 
dog  of  ten  kilogrammes'  weight  symptoms  of  intoxication  followed  by  a 
most  profound  sleep  in  whith  all  sensibility  is  lost,  althotigh  ihe  reflex 
activilicsare  greater  than  normal;  that  upon  the  circulation  it  has  but 
liwle  power,  the  arterial  pressure,  even  when  there  is  profound  uncor- 
sciousness.  bein|^  scarcely  affected  :  that  during  the  unconsciousness  no! 
cnily  is  the  motor  side  of  the  spinal  cord  more  active  than  normal,  but  the 
cerebral  cortex  is  excessively  excitable,  the  animals  experimented  upon 
ofierynj;  a  strong  contrast  with  chloralixed  dogs,  in  which  the  cerebral 
cortei  is  almost  devoid  oi  responding  power.  The  statements  of  its  dis- 
coverers, that,  laken  in  doses  of  five  grains^  it  would  produce  in  man  a 
profound  sleep  lasting  for  many  hours^  and  not  followed  by  unpleasiUil 
after-cflects.  have  not  been  sustained,  lis  action  is  very  variable  ;  the  dose 
of  ten  grains  will  in  many  cases  produce  no  effect,  and  yet  in  other  cases 
has  caused  complete  unconsciousness  with  marked  cyanosis  and  sloping 
of  the  pulse.  lis  ihaapeulic  influence  has  frequcndy  been  attended  by 
very  unpleasant  symptoms,  such  as  tremors,  partial  or  general  paralvsis, 
great  slou'injj  of  Ihe  pulse  and  cardiac  depression,  involuntary  discharge 
of  urine  during  sleiyp,  excessive  vnmitinif.  and  delirious  intoxication.  In 
our  experience,  though  occasionally  useful,  the  drtjg  has  not  proved  gen- 
erally satisfactory.      Dose,  five  to  ten  grains  (0,3-0,65  Gtn.).* 


ChloraL-CamphoRh — Equal   parts  of  chloral  and  camphor  rubbed 
together  produce  a  dear  liquid,  whose  local  application  to  the  skin  occa- 
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siona  tingling,  but  never  blisters,  and   has  been  commended   in  pmrsius^ 

Ticurai^ia.  (oolhachc.  and  other  painful  disorders.  According  tu  D.  B. 
Simmons,  in  doses  oi  len  lo  twenty  drops,  it  is  a  powerful  scdabvc  nar- 
cotic in  mania,  ere.  A  drachm  of  ii  swallowed  by  mistake  produced  \'ery 
stvi^re  proslration.  fcebleneas  of  ihe  pulse,  vomitings  Jifleen  "coffee- 
ground'^  stoob,  and  narcotism,  with  brief  semi'dclirious  periods,  Lasting 
for  four  days.' 

Butyl-Chloral  Hvdrate, — This  substance,  formed  by  the  action 
of  chlorine  gas  upon  aldehyde,  cryaCallizes  in  small  glittering  tables,  is 
soluble  with  difficulty  in  water^  and  when  in  solution  breaks  up  in  the 
presence  o(an  alkali  Into  sodium  chloride,  sodium  lormatc,  and  bicfilor- 
allylene.  Under  the  name  of  croton- chloral,  it  was  introduced  into  prac- 
tical medicine  by  Oscar  Liebreich/  because  be  found  that,  whilst  acting 
in  general  like  ch!or;il,  ii:  depressed  less  powerfully  the  pulse  and  respira- 
tion, and  especially  affected  the  trigeminal  nerve,  lessening  its  sensibility 
before  the  appearance  of  narcosis,  a  drachm  of  it  producing  complete 
ana^thesia  of  the  head  and  eyeK^lls,  According  to  Liehreich,  toxic 
doses  produce  deep  sleep,  trigeminal  anesthesia,  and  arrest  of  respira- 
tion, the  circulation  being  maintained  with  great  tenacity.  These  asser- 
tions of  Liebreich  have  not,  however,  been  sustained.  J.  von  Mering 
found  tliat  the  cornea  remained  sensidve  until  respiration  was  reduced  to 
half  its  normal  rate  ;  that  in  dogs,  cats,  and  rabbits  the  drug,  In  sm^iU  or 
in  bi^e  dose,  lessened  the  blood- pressure,  and  when  brought  in  concen- 
iraied  form  in  contact  with  the  heart,  arrested  its  movements.  These 
results  have  been  confirmed  by  E,  Lahoussc'and  H,  Windcl  Schmidt.' 
so  that  it  is  very  difficult  to  perceive  wlierein  the  action  of  crolon- chloral 
practically  differs  frotn  that  of  chloral, 

Croton- chloral  was  asserted  by  Liebreich  to  be  very  powerful  in  re- 
lieving neuralgia.  He  douhureiLx,  and  other  painful  affections  oi  the 
trigeminus,  and  considerable  support  has  been  given  by  clinicians  to  his 
statement.  On  the  whole,  however,  the  drug  has  failed  to  sustain  itself, 
and  ts  at  present  but  little  used  :  that  it  has  any  greater  effect  than  chloral 
is  very  doubtful  It  is  usually  administered  in  doses  of  from  five  to 
twenty  guiina  (0.35-1,3  Gm.\  in  syrup.  The  safest  plan  is  to  give  five 
grains  every  half-hour  until  thirty  grains  have  been  taken  or  rcliel 
afforded,  Liebreich  uses  it  according  to  the  following  formula  :  butyl- 
chloral  hydrate,  five  to  ten  pwrts  ;  glycerin,  twenty  parts  :  distilletl  water, 
one  hundred  and  thirty  parts.  Dose,  half  an  ounce,  followed  in  five 
minutes  by  a  second,  and  ten  minutes  later  by  a  third  unless  relief  is 
afforded, 

6ULPHONAL, 

This  sulistance,  whose  proppr  chemical  name  is  di^thyfsulfondi' 
m^t/tylmcihart,  was  made  by  E.  Baumann  in  lB36,  and  firat  physiologic 
cally  and  chnically  reported  upon  by  A.  Kast.^  It  occurs  in  thick  color- 
less prisms,  soluble  in  eighteen  to  twenty  parts  of  boiling  water,  not  solu- 
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e  in  one  hundred  parts  of  cold  walcr^  slightly  soluble  in  ether,  beruol, 
orolorm  ;  tasteless,  odorless,  and  of  very  persistent  consciltiCion. 
Physiological  Action. — Loca/  Actioyi. — Eliminatimi. — Sulphonal 
at  all  irrilant,  and,  indccdn  locally  it  appears  to  be  inert.  Owing 
its  great  insolubility  il  is  absorbed  very  slowly  from  the  stomach,  the 
'method  of  its  absorptior;  being  at  present  unknovn.  When  taken  in 
lor^c  amount  it  eacapes  to  some  otent  Eroiti  the  kidney  unchanged,  but 
the  prealer  portion  of  it  is  converted  into  an  organic  sulphur  compound, 
which,  according  to  the  researches  of  W.  J.  Smith  (confirmed  by  Bau- 
maon  and  Salkowskl ^).\%  probably  ttthyl-sulphonic  a^id. 

Gen^raJ  ActUn. — The  symptoms  which  are  produced  in  man  by 
en  large  therapeutic  dosas  of  sulphonal  are  simply  quiet  sleep,  out  of 
which  the  patient  wafcca  after  some  houra  in  his  normal  condition,  or  not 
raxety  with  a  certain  amount  of  giddiness  and  lack  of  mental  tone. 
Probably  on  account  of  the  difficulty  of  its  absorprion,  wilh  the  conse- 
quent escape  of  it  from  the  alimentary  canal,  sulphonal  lias  very  rarely 
roduced  death  when  taken  in  a  single  dose. 


fn  one  tase  recovery  occurred  ^er  one  hundred  and  twenty  graios.  although 
there  were  complete  abolition  of   the  redoTtea  and  \.iys&  uf  the  mdial  pulse'     E. 
Keisser*  has  recorded  a  case  in  which  one  humlred  grammea  caused  a  profound 
la^ng  ninety  hourR,  ji  fall  of  bodily  temperarurt?  1096*  F.,  and  a  ?^ymmerricat 
nutely  papulons  eruprion  upon  the  hands,  but  no  great  dishirbance  of  Che  heart 
breathing  or  of  tlic  rcfle^ics  ;  aficr  recovery  there  was  a  marlted  alasia  of  speech 
d  mo^-ement  which  disappeared  in  a  wtek^ 

That  the  single  dose  of  sulphonal  may  prove  fatal  i^^  however,  es- 
tablished by  the  following  cases  ; 

Pebtl*  states  thai  he  ha?^  (;een  coma  end ing^  in  dealh  produced  in  a  wonuin  by 
^o  KTanjmes.  In  a  case  recorded  by  G.  Hopiie-Scylcr  and  Rilter*  fifly  p:rdmnics 
luced  Ueaili  in  seventy  hours,  the  synipEouLS  having  been  i-uma,  cyanusis.  and 
high  fever.  The  eipired  air  had  the  cdor  of  mercapEan.  and  the  urine  contained 
unaltered  sulphonal.  PronoiLnced  f^tty  nGcrr>sis  of  the  Intestinal  and  renal  epithe- 
lium, fatty  deRcncralion  of  the  heart,  and  lironcho-pncumonia  were  found  in  the 
i^body.  The  broncho-pticumonici  was  believed  by  Hoppe-Seyler  to  he  the  result 
the  aspiration  of  the  contents  of  the  mouih  ant)  gullet,  due  lu  the  inseniiibility  tff 
epiglottis. 


In  the  frog,  the  dog,  and  the  rabbit  sulphonal  produces  sleep,  which, 
ihe  (lose  be  sufficiently  large,  deepens  into  coma,  and  is  accompanied 
ly  paresis,  tremois.  and  convulsions.     Knoblauch  affirms  thai  not  infre- 
'quently  the  loss  ol  power  in  the  hind  legs  precedes  sleep,  and  that  weak- 
ness and  ataxia  are  prominent  symptoms  after  Urge  doses.      The  convul- 
dons,  tt'hlch  are  said  to  be  epileptic,  are  produced  by  very  large  t03(ic 
only. 
Our  knowledge  of  the  physiological  action  of  sulphonal  ts  very  inijwr- 
:t.      lis  ilominant  intluencL'  is  upon  the  cerebral  cnrlcx.      According  to 
the  blood-pressure  is  not  altered  by  doses  which  produce  sleepi  and 
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the  rise  of  arteiial  pressure  noticed  by  Shiclc  in  non-curarired  ammals 
may  have  been  produced  by  failure  of  respiration.      It  probably  deprteaea 

the  motor  spinal  cord,  although  this  has  not  been  proved,  and  Sbick 
states  that  in  some  oi  hb  experiments  the  reflex  activity  was  increased, 
and  that  the  decline  of  the  reflexes  is  in  latt  due  to  stimulation  of 
Selschenow's  centre.  According  to  Shick,  it  has  no  influence  upon  the 
motor  or  sensory  nt'rt'es,  nor  upon  the  muscles. 

Kasl  found  that  there  is  neither  microscopic  nor  s|iectroscopic  blood 
changes  in  animals  acutely  poisoned  by  the  drug.  The  drift  of  the  pres- 
ent evidence  indicates  that  sulphonyl  has  no  distinct  effect  upon  tissue 
change,  but  the  matter  is  iu&  judkc,  *^ 

Therapeutic  Use. — Sulphonai  is  a  valuable  hypnotic,  having,  how*' 
ever,  little  or  no  analgesic  eflects,  and  being  extremely  slow  in  ils  action 
and   sL-arcely   as   certain   and    satisfactory   as   is   trional.      SJeep   usually      i 
develops  in  Irom  a  hall  to  one  hour  after  the  dose,  in  most  cases  gradually,  ■ 
but  sometimes  with  abruptness.      \\   is  usually  quiet,   and   not   lollowed^ 
by  any  disagreeable  iifter- effects .  although  sometimes  mental  confusion 
and  lassitude  remain  during  the  following  day  -  these  afler-reault^  being,  ^k 
in   our  experience,  especially  apt  to  occur  in  cases  in  which  there  is  a" 
distinct  depression   of   the  brain -nutrition.     Where  the  sleeplessness  15 
due  to  pain,  sulphonyl  is  usually  not  serviceable  ;  but  in  the  insomnia  of 
insanity  it  oJten  acts  well.      Later  cjtpcricnce,  however,  does  not  seem  to 
carry  out  the  original  assertion  of  Kast,  that  sulphonal  is  especially  useful 
in  cases  of  insomnia  from  cardiac  diseases.      In  such  affections  it  appears 
to  be  not  only   an  uncertain,   but  even  a  dangerous   drug,    inferior   lo 
chloral. t      ^^  present  this  dis^reeable  action  of  the  drug  dries  not  seem 
to  be  explainable  by  any  influence  eseried  upon  the  heart.      It  is  possibly 
that  It  is  due  to  irritation  of  already  congested  kidneys. 

The  action  ol  sulphonal  upon  the  reflexes  would  indicate  its  employ- 
ment in  spasmodic  diseases,  and  it  has  been  used  with  asserted  good 
results  in  epilepsy,  kkamgh.  nhorca.  and  nociuryiai  tramps;  according 
to  E-  Andrews/ it  is  very  effective  against  the  spasm  o\  fractHr^s.  It 
has  also  been  commended  as  a  sexual  sedative  in  chordei  and  spermaf^r^ 
rhiea.  fn  cur  own  practice,  sulphonal  given  an  hour  after  meals  has 
seemed  to  have  valutas  an  intestinal  antiseptic.  U  is  asserted  that  it 
is  a  very  useful  remedy  in  colliquative  nit^ht-srivafs. 

TnMcciroGv, — ^Occasionally  even  the  single  dose  of  sulphonal  pro- 
duces nausea  {even  severe  gastric  pain  ;  Dauthvillc*),  languor,  headache, 
depression,  or  pronounced  mental  disturbance^  In  rare  cases  sulphonal 
causes  excitement. 


•The  m*«l  impr>Ttuit  papers  ore  Ihose  of  Grilakn  t/ftrtrt^.  Dis.,  Berlin,  tHot),  W.  J, 
Smith  (LoHd^'i  f^acl  ,  TSSg  and  i*j3),  and  Martin  Hahn  (  JVcftmc'r  Ar^-ht7\  c^tv.). 
Jolin  (^rdon  (  J^n/rJ*  Mr^  Ji'itm..  i^^.  i  )  has  tuund  lEiat  m  weak  solution  aufphoiLal  and 
Urelhar^retardsTiffhtly  (heactinnolpnnrrt-minMJlutiniiiipriri  ilarch,  strong  4olutii>nK  o(  thv 
rlrug  Muviiijc  nneffert '.  (hnt  f  hlnraLimid,  atitili^hdii.  nnrl  3n1r|t^nii  nn*  wif  hfjut  such  potc-er  ^ 
bnl  thai  parnld^hydt,  luKellnifr  in  wenk  f»r*itronB  qoMiim,  ha^  a  vi^n'  profrtund  effect. 

t  See  Joachisim  (  Thrrap.  MonatsA..  \\\  )  ;  also  Sthmey  {Ibid.,  iSK*,  ii->. 
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Chronic  su! phonal- po boning  usually  ends  in  death,  since  out  ol 
twenty  recorded  cases  which  we  have  collected  seventeen  terminated 
farally.  The  prodrumic  symptoms  are  probably  always  present,  but  cer- 
tiiinly  in  a  lai^e  najorily  of  cases  have  been  overlooked,  and  have 
nothing  in  them  that  is  at  all  characteristic.  They  are  increiising  lassitude 
and  weakness,  nausea,  and  gastro-iniestinal  disturbance  as  shown  by  diar- 
rhtea  or  consliijation.  Usually  the  first  symptom  noted  U  the  red  color- 
ation of  the  urine,  which  deepens  until  the  lluid  becomes  ol  a  dark  red 
color,  staining  Uie  linen  upon  which  it  falls.  Usually  this  coloration  of  the 
iinne  is  soon  followed  by  obstinate  constipation,  violent  vomiting,  spasm 
of  the  abdominal  muscles,  and  tenderness  upon  pressure  in  the  region 
oJ  the  liver  and  stomach.  At  the  same  lime  there  develop  irregu- 
larity of  gait,  ataxia,  suppression  of  perspiraliou,  paresis  of  the  upper 
extremities  or  perchance  paresis  of  irregular  groups  of  muscles,  pro- 
nounced weakness  ol  the  legs,  loss  of  the  patellar  and  other  reflexes, 
paresthesia,  muscular  spasms,  and  finally  a  condition  of  profound  col- 
lapse, with  albuminous,  hemorrh^ic.  or  suppressed  urine,  ending  in 
death.  After  death,  wide-spread  laity  degcncraticn,  involving  in  some 
cases  the  heart,  but  especially  affecting  the  liver  and  kidney,  has  been 
found.  In  some  cases  the  renal  trouble  has  been  confined  almost  to  a 
glonicrular  or  cortical  nephritis, 

An  important  fact  is  that  a  chronic  poisoning-  ordinarily  develops  with 
apparent  rapidity,  and,  notwithstanding  the  suspension  of  the  remedy. 
usually  goes  on  steadily,  though  it  may  be  slowly,  to  a  fatal  issue.  It 
has  been  shown  by  Salkosvski  (conhrmod  by  Kast*l,  that  ^ihyl-sulphonie 
acid  is  not  poisonous,  and  h^matoporphyrin  appears  also  to  be  free 
from  toxic  properties  i  so  that  the  symptoms  of  chronic  poisoning  are 
probably  due  to  an  accumulation  oi  sulphonal  in  the  system,  and  are  of 
largely  primary  and  not  of  secondary  character,  though  some  of  them 
may  be  in  fact  uremic.  The  explanation  of  the  occurrence  of  h^emaio- 
porphyrinuria  Is  at  present  very  difficult :  frequently  it  does  not  come  on 
until  several  days  after  the  ingestion  of  the  last  dose.  In  a  fatal  case  of 
amte  poisoning  reported  by  Hoppe-Seyler  and  Ritter  it  was  not  present. 
As  has  been  demonstrated  by  Carrodand  Hopkins,"  the  urine  of  patients 
taking  sulphonal  does  not  ordinarily  contain  more  h^matoporphyrin  than 
is  often  seen  in  health.  It  is  generally  thought  that  the  ha^matopor|ihyrin 
i5  a  decomposition  product  of  hitmatin,  and  Stokvis'^  believes  that  the 
hipmatopoiphyrinuria  is  due  to  the  absorption  of  altered  blood  from 
hemorrhages  which  have  been  produced  in  the  mucous  membrane  of  the 
stomach  and  intestines  by  sulphonal,  an  explanation  which  is  rejected  by 
Kast  and  Weiss, ^'  and  also  by  Garrod  and  Hopkins,  for  apparently  sufh- 
ient  reasons.  The  observation  of  Garrod  and  Hopkins,  that  the  in- 
rase  of  urinary  h--pinatopoTphyrin  is  not  acctimpanitd  by  a  correspond- 
in  the  excretion  of  iron,  and  the  lacl  that  in  the  cases  re- 
Percy  Smith  there  was  no  lessening  in  the  blood  of  the  red 
lood-corpusdes  or  of  the  h^mnglobin,  lend  probaWlity  to  the  assertion 


of  Quincke  (confirmed  by  Hcrtuig'"),  that  thecoloring-maaerof  the  unne 
is  not  in  reality  hicmalopijqjliyrin,  dilTerlng  from  it  in  its  spectroscopic 
lines,  Franz  Mullcr,  however,  found  in  a  case  of  sulphonai- poisoning 
which  recovered  that  the  hamioglobin  fdl  during  the  period  ol  red  urine 
lo  foriy-five  per  cent.,  returning  afterwards  to  eighty-five  per  ccni ; 
whilst  Hoppc-Seyler  believes  that  the  anatomical  changes  in  aglphona]- 
poisoning  are  really  secondary  to  the  destruction  of  the  red  blood-dists. 
After  dtath  from  sulphon;iI -poisoning  Stem  and  Oswald  have  delected 
necrotic  cban^^es  In  the  epithcUum  of  the  renal  glomeruli  ard  of  tJje 
secreting  portions  ol  the  tubules,  whilst  Kast  found  in  dogs  hemorrhage 
into  the  glomerular  capsules.  The  early  recognition  of  h^matoporphyrin 
in  the  urine  i^  best  made  by  means  of  the  spectroscope. 

The  exanthcm  of  sulphonal- poisoning  may  be  bullatous,  but  is  usually 
a  minutely  papulous  eruption,  which  has  been  described  by  some  as  re- 
sembling that  of  measles,  by  oihers  as  like  that  of  scarlet  fever.  It  is  noi 
rarely  symmetrical,  and  often  shows  a  disposition  to  follow  the  nerve- 
trunks,  so  that  it  is  probably  neurotic. 

In  the  treatment  of  sulphonyl -poisoning  the  first  attention  should  be 
given  to  seeing  that  the  bowels  are  well  opened,  which  usually  requires 
very  energetic  measures.  The  use  of  the  sodium  carbonates,  as  sug- 
gested by  MilUer,'*  probably  ofTer^  the  best  hope  of  any  therapeutic 
measures.*  Large  amounts  of  water,  which  may  carry  the  alkali,  should 
be  introduced  both  by  the  mouth  and  by  hypodermoclysis,  to  wash  the 
poison  out  of  the  system. 

ADMtNifiTRATiON. — The  dose  of  sulphon;il  is  from  ten  to  forty-fiv 
grains  ^0.7-3  Gm.).      It  b  absorbed  with  difficulty,  and  should  always 
be  administered  in  line  powder  diffused  in  water  or  milk,  or  enclosed  iu 
capsules.      We  have  seen  compressed  pills  of  sulphonal  pass  through  the  _ 
body  unchanged,  and  liave  no  doubt  that  the  reported  great  slowness  OvU 
even  failure  of  action  has  often  depended  on  improper  methods  of   admin- 
istration.      It   should    be  an   invariable   rule  when   sulphonal    is   given 
continuously  every  two  weeks  to  suspend  its  employment  for  some  days 
30  as  to  allow  the  system  to  clear  itself  ;  and  the  urine  should  also  alwa 
be  carefully  watched  and  the  first  appearance   of   the   red   lint   be   thft' 
^gnal  for  immediate  withdrawal 


TRIONAL. 

Trional  is  a  disulphon,  which  occurs  in  commerce  as  a  colorless, 
shining,  bitter,  crystalline  powder,  soluble  in  three  hundred  and  twenty 
parts  of  cold,  easily  soluble  in  hot,  water  ;  also  in  alcohol  and  ether,; 
T^n^mti,  a  closely  allied  hypnotic,  is  never  employed  at  present. 

Locally  trinna!  seems  to  be  inert-  It  is  absorbed  much  more  rapidl 
than  is  sulphonal  and  acts  much  more  promptly.  Concerninp  its  elimi 
ration  we  have  no   iniormalion.      Given   to   man  in  doses  of   fifteen 


*  Alkaline  waters.  Iitiwever.  in  P^LliU's  cose  C  ^^rleljahf. /.  GerickU-  Aff^-.  1S9B.  v>] 
apparenily  lalled  to  da  any  good. 
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twenty  (Trains,  i!  usually  causes  m  Irom  fifteen  minutes  to  an  hour  a  Quiet, 
apparently  normaJ,  sleep.  We  know  of  no  cases  of  dangerous  acute  poi- 
soning by  it  in  man  :  one  hundred  and  twenty  grains  cpf  it,  talcen  at  a 
amf^le  do5e,  produced  no  serious  sympioms.  Althoughj  probably  owing 
to  its  greater  isolubility,  it  is  less  apt  than  is  sulphonal  to  cause  chrome 
poisoning,  a  number  cf  cases  have  occurred.  The  symptoms  have  been 
great  laasitude,  giddiness,  headache,  tinnitus  aurium,  gastro- intestinal 
pain,  vomiling,  obstinate  constipation,  pronounced  treraorSj  aiaAia,  espe- 
cially shown  by  an  uncertain  gait,  and  in  one  or  two  cases  even  a  pro- 
nounced general  pare^,  with  loss  of  control  over  the  sphincter  ;  also  les- 
sened accretion  of  the  urine,  and  hsema  to  porphyrinuria.  Strangury  has 
been  noted,  whilst  even  the  ther;*peiitic  dose  may  cause  excessive  acidity 
at  ihc  uHne.  These  hyn)pLoai5  difier  from  those  produced  by  sulphonal 
chiefly  in  that  the  hacmaloporphynnuria  is  less  pronounced,  and  in  that 
the  premonitory  symptoms  afe  more  marked.  The  treHtmeni  is  the  same 
as  that  ol  sulpUonal- poisoning.* 

Beyond  the  fact  that  the  dominant  infiuence  of  trional  is  upon  the  cere- 
brum, we  have  no  definite  knowledge  as  to  the  way  in  which  it  acts. 
According  to  Haenel.'  the  rate  of  the  mental  function  Is  distinctly  lessened 
by  it,  and  continues  slow  for  some  lime  after  the  sleep  peric»d.  If  it  be 
as  asserted  by  Egasse,'  that  in  animals  trional  sleep  is  attended  by 
rease  in  the  activity  of  the  reflexes,   it  probably  stimulates  the  spinal 

d-      Kronleld/  as  the  result  of  sphygmomanomctrical  studies,  affirms 
that  the  blood -pressure  is  always  lowered  djrmg  sleep  caused  by  trio- 
the  fall  being  due.  in  his  belief,  to  depression  of  the  vaso-motor 

Ires. 

When  prompt  action  is  desired,  tnonal  b  best  given  in  hot  water  or 
t  milk,  though  the  powder  in  capsules  is  effective. 


)€ 


MINOR   SOMNTFACIBNTS 

111  the  tenth  edition  of  this  treatise  there  are  considered  in  detail  several 

ibstances  which  had  been  brought  forward  as  practical  hypnotics.      As 

they  have*   however,   with   perhaps   the   exception  of   urethan,    entirely 

KLed  of  practical  success,  we  note  them  here  ver}'  briefly, 
pARAl,nEHvmrM*— Paraluehvde.    U.  S. — /'iirffAf*?^!'^^  is  a  colorless 
uid,  havinga  boiling  point  of  123.5°  C,,  and  an  extremely  disagreeable 
odor  and  taste^  which  was  first  brought  to  the  notice  of  the  profession 
^t^  Cervdlo.     ft  is  a  di^tini-t  local  irritant,  is  slowly  absorbed,  and  is 
^^biminated  with  the  urine,  to  which  it  imparts  its  odor.     In  moderate  doses 
^Tt  produces  sleep,  with  diminished  sensibility  and  muscular  tone.     In  toxic 
doses  it  causes  coma,  great  muscular  relaxation,  progressively  diriinbh- 
ing  respiration,   and  at  la^^t  death  from  asphyxia  without  coovulsions. 
According  to  Gordon,  it  is  an  active  depressant  to  the  cerebral  cortex,  to 


*Forr  east^  o(  pmsDninE,  we  Vog?)  [Btri.  Ji'/in.  Jf'urA.,  i9g^,  8J5);  also  JfdvfA. 
fat*.,  iJ3i  996- 


^ffd. 
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the  respiraiory  centreSn  lo  the  spinal  cord,  tn  the  mntor  and  sensorj 
nE^rve'truEiks.  and  also  to  the  muscle.  Its  inHdencc  upon  the  circulatioii 
is  compiiratively  feeble,  ihouRh  large  enough  doses  lower  llic  arteriaJ 
prtssure  and  lessen  the  heart's  action.  Concerning  its  influence  upon  the 
blood  itself,  cheire  Is  much  contusion  of  statement  by  inve^tlgaioi^ ;  it 
probably  is  one  ol  those  ag^r^la  ^^^^  produce  meliiasmoglobin. 

Paraldehyde  has  little  influence  over  pain,  but  has  been  used  to  a  con- 
siderable exEient  as  an  hypnotic,  and  also  as  a  motor  rela^tanl  in  spasno. 
Its  uncertainty  of  action,  and  more  especially  its  e\ceedingly  nauseous 
taste,  the  disagreeable  odor  which  it  is  apt  to  imparl  to  the  breath,  and 
its  great  tendency  lo  disturb  digebtion,  are  the  chief  causes  of  its  desue- 
tude:. Its  prolonged  u^e  has  in  various  cases  been  fallowed  by  marked 
disturbances  of  nutrition,  as  shown  by  nasal  ulcers,  shin  eruptiocis,  and 
vaso-motor  disturbanres.  Kraift-Ebing  has  reported  cases  of  the  paral- 
dehyde  habit,  with  deUrinm  and  other  uniowaRi  results.  The  dose  is 
one  rtuidrachm  (3.75  C.c. ),  which  must  be  taken  well  diluted. 

Urethan  is  a  crystalline  carbonate  of  ethylic  ether,  soluble  in  one 
part  of  water  ;  originally  suggested  by  Sthmiedebejg  as  a  possible  hyp' 
notic.  its  dominant  physiological  action  seems  to  be  upon  the  cerebral  cor- 
tex and  upon  the  motor  side  of  the  spinal  cord.  According  lo  Schmiede- 
berg  *  it  has  very  litde  influence  upon  the  circulation,  the  arterial  pressure 
remaining  norma]  even  during  deep  narcosis.  In  clinical  experience  it 
haSy  however,  been  found  to  be  very  uncertain  in  its  ac^on,  though  it  has 
occasionally  been  used  with  satisfactory  resulLs  not  only  as  an  h>pnotic 
'but  also  as  an  anticonvulsant  in  puerperal  and  other  serious  €cl<xmpsic^ 
According  to  Kraepelln,  the  full  dose  is  forty-five  grains  (3  Gm. ),  but 
seventy-live  grains  liave  been  given  without  much  cfTect. 

Amvlenr  Hvprate,  a  clear^  colorless  liquid,  of  a  penetrating  odor, 
soluble  in  eight  parts  of  water,  was  brought  forward  in  1SS5  by  Von 
Mering  and  Thierfelder, '  and  is  said  by  its  discoverers  to  act  very  much 
like  chloral,  only  ret^uiring  double  the  dose.  Five  grammes  of  amylene 
hydrate  inhaled  by  man  produced  profound  narcosis,  paralysis  of  the  et- 
tieniities,  dilated  pupil,  abolished  reflexes  ;  slow*  deep,  irregular  respira- 
tion ;  failing  pulse,  with  depression  oi  the  temperature.  The  drug 
appears  to  differ  from  most  other  hypnotics  in  being  a  poison  both  lo  the 
vohiTitary  and  cardiac  muscles.  The  assigned  dose  is  thirty  to  forty 
minima  (2-2.5  C,c.  )- 


Methvlal,  brought  forward  by  Personal!,  is  said  by  Motrokhin, 
when  inhaled  by  man  in  doses  of  two  ounces,  to  produce  sleep  with  loaa 
of  senRibihty,  without  any  effect  upon  the  heart.  Popoff,  however,  affirms 
th-it  it  acti>  directly  upon  the  cardiac  muscle.  Ii  is  so  rapidly  absorbed 
and  eliminated  that  it  should  probably  be  considered  an  nnasthctic  rather 
than  an  hypnotic,  ^nd  it  is  said  that  it  very  rapidly  loses  its  power  over 


■                                            SOMHTFACIKNTS,  ^^^^^^^^rG^^^^( 

1   patients^      The  commencing  dose  o 

Mairct  and  Combemale  la  seventy-          ^^H 

1    live  grains  ;  the  maximum  close  is  one  hundred  and  Iwenty  grains  (4.^-         ^^B 
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^^F  Hvpr^o^JE  or  Acetophenone, 

originally   suggested   by   Dujardin-                  1 

B^umetz,   :iccording  to   various  niithorities  acts   more  pou'erfuily  as  a                  1 

paralyzant  than  as  an  hypnoLic,  and  has  been  condemned  by  a  large  nutn-                  ■ 

ber  of  clinicians.     The  maximum  do5c  given  by  Rcy,  without,  however,                  | 

the  production  of  sleep,  was  sixty 

drops,  or  twenty-three  grains   (1.5                  1 
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FAMILY  IV,— DELIRIFACIENTS. 


Jn  the  present  gcoup  are  considered  medicines  whose  preparations, 
wheo  talcen  Into  ihe  system,  cause  marked  dilatation,  of  the  pupil,  and  act 
upon  the  cerebral  nerve-ceils  so  as  to  produce  dclinum. 

CXTRACTUM    CANNABIS    I NDlCiG— EXTRACT   OP    INDIAH 

CANNABIS,     U.S. 

The  alcohnllc  extract  of  ]ndia.n  hemp  Is  a  blackish^  resinous  extract, 
of  a  decidt-d  narcotic  odor  and  a  peculiar  tJiste.  In  the  East  hemp  and 
\Hs  educts  are  used  as  narcotic  stimulants.  G%injah  is  the  dried  plant  as 
sold  in  the  bazaars  of  Calcutta  for  smcking  Ckurrus  Is  the  re*'Inoiis 
exudation  with  the  epidermis,  etc.,  scraped  oEI  the  leaves,  Ht^shuh  la 
an  Arabian  preparation  of  the  drug,  The  resin,  which  represents  the 
activity  of  hemp,  \i  sometimes  known  as  Camuibene.  It  is  best  obtained 
by  precipiiaiiug  the  saturated  tincture  with  water  containing  an  alkali, 
Henp  also  contains  a  trace  of  volatile  oil.  The  nature  of  the  active 
principle  is  still  entirely  uncertain. 

Physiological  Actiok. — When  given  in  full  doses,  cannabis  indica 
produces  a  feeling  ot  exhilaration,  with  a  condition  of  revcry,  and  a 
train  of  mental  and  nervous  phenomena  which  varies  very  much  ac- 
cording to  the  temperament  or  idiosyncrasies  nf  the  subject,  and  very 
probably  also,  to  5ome  extent,  according  to  the  nature  of  his  surround- 
ings. The  sensations  are  generally  spoken  of  as  very  plcnsurable ; 
often  beaoiihil  visions  float  before  the  eyes,  and  a  sense  of  ecstasy  fills 
the  whole  being  :  sometimes  the  venereal  appetites  arc  grcalfy  excited  ; 
sometimes  loud  laughter,  constant  ^i^hn^,  and  other  indications  of 
mirth  are  present.  Some  years  since,  in  experimeniing  with  an  c:5iract 
made  irotn  the  American  plant,  H,  C,  Wood  took  a  large  dose,  and  de- 
scribed t]:e  result  as  follows  \ ' 

"  Abouc  half-past  four  p.m.,  September  73,  I  took  most  of  the  extract.  No 
Immedlaie  sympicwns  were  produced.  About  seven  p.m.  a  professional  call  was 
re<iuestecl,  and,  forfeiting  all  :kbout  tile  hemp,  J  wenl  out  ^md  saw  my  p.itient. 
While  v^fitini^  the  prescription,  I  became  perftcily  oblivions  to  3urroundin>;  ob- 
jects, but  went  on  writinan  without  aii>  check  to  or  devialicm  from  the  ordi- 
nary furies  of  mental  acts  connecied  with  the  process,  at  least  thai  [  am  aware  of. 
When  the  recipe  was  finished,  I  suddenly  recolJecled  where  I  was,  and.  looking 
up,  saw  my  pattni  situng  quietly  before  me.  The  cojiviction  w*is  irrefiisiible  that 
E  had  Mt  thus  many  minutes,  ptrhaps  hours,  and  direcdy  the  idta  fastened  itself 
IhAt  the  hemp  had  commenced  10  act,  and  had  thrown  me  into  a  trance-like  state 
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of  considerable  duration,  during  whith  1  h-id  been  stLtpidly  sitting  before  my  woo- 
ifE^rJiig  piitii^nL  [  li^istily  ajme  and  apolugiztd  fur  ftin;uiiing  So  king,  tiut  was  ^ts- 
snred  T  had  only  been  a  very  lew  minutes.  About  ?ieven  and  a  half  p.U,  J  rttiirnod 
home.  1  va.^  by  this  time  quite  excited,  and  the  ieding  of  hila.rity  nov  rapidly  vt 
cressed.  It  was  not  a  sensnou!^  feeling,  in  the  ordinary  meaning  of  the  term ;  ti 
vios  not  merely  an  intdlectuaJ  cJitiution  i  it  was  a  sort  uf  (fUn-ilre. — the  v^ 
opposite  lo  ma/aisf.  U  did  not  come  from  without ;  lE  was  not  connected  with  anj 
pa^ion  or  sense.  It  was  simply  a  feeling  of  inner  joyousness  ;  the  heart  seetned 
buoyant  beyond  all  trouble ;  the  whole  system  felt  as  though  all  sense  of  htigue 
were  forever  banished  i  the  mind  gladly  ran  riot,  free  constandy  lo  leap  from  one 
idea  lo  iVKitlicr,  apparently  unbound  from  lis  ordinary  laws.  I  was  disposed  n 
laugh  ;  ro  m^ke  comic  E^snires  ;  one  very  frequently  recurrent  fancy  was  to  imi- 
tate with  ih<s  arms  the  motions  of  a  ^ddler,  and  with  the  lips  the  tune  he  was  sap- 
posed  to  be  playing.  There  was  nothing  like  wild  delirium,  nor  any  halludnaiiow 
Uiai  1  remember.  At  no  time  had  I  any  vi^ons,  or  fit  least  any  thai  !  can  now  call 
to  mind  ;  bui  a  person  whc»  was  with  me  at  that  lime  states  thai  once  I  raised  my 
head  and  exclaimed,  '  Oh,  the  mountains  I  the  mountains  !'  While  1  was  perionn- 
ing  the  various  antics  already  alluded  lo^  I  knew  very  well  I  was  acting  cjicccdirtgly 
foolishly,  but  could  not  control  myself.  1  think  il  was  iboul  eight  o"c(ock  when  I 
began  to  havt  a  feeling  of  numbness  in  my  limbs,  also  a  sen^  of  general  uneasi' 
nes«  and  unrest,  and  a  fear  lest  1  had  taken  an  overdose,  I  now  constantly  walked 
about  the  house  ;  mj  skin  to  myself  was  warm,  in  fnct  my  whole  surface  felt  flushed  ; 
my  mouth  and  throat  were  very  dry  ;  my  legs  put  on  a  strange,  foreign  feeling,  as 
though  they  were  not  a  pan  of  my  body.  I  countt^d  my  pulse  and  found  it  one 
hundred  and  twenty^  quite  full  and  strong,  A  foreboding,  an  undefined,  horribFe 
fear,  as  of  impending  death,  now  commenced  to  creep  over  me  ;  in  ho^e  I  sent  tor 
medical  aid.  The  curious  sensations  in  my  Eimbs  Increased.  My  legs  fell  as  though 
they  were  waxen  pillars  beneath  me.  I  remcmlrt;r  feeling  them  with  my  band  and 
finding  them^  as  I  thought  at  least,  very  firm,  the  muscles  all  in  a  i^t-ite  of  totjic  coa- 
traction.  About  eight  o'clock  1  began  to  have  marked  '  spells, ' —periods  when  ail 
connection  seemed  to  be  severed  between  Ihc  cxlcmal  world  and  myself.  1  might 
be  Sdid  to  have  been  unconsriou'i  during  these  limes»  in  so  far  that  1  was  oblivious 
lo  oil  external  objects,  but  on  coming  out  of  one  it  was  not  a  blank,  dreamier  ™d 
upon  which  1  looked  back,  a  mere  empty  space,  bui  rather  a  period  of  active  bat 
aimless  life.  1  do  not  think  there  wasany  connected  thought  in  them  ;  theyoppeared 
to  be  simply  wild  reveries,  wiih^mt  any  binding  cord, — each  a  mere  chaos  of  dis- 
jointed ideas  The  mind  seamed  freed  from  all  \^  ordinary  laws  of  assodaiion,  m 
thai  it  passed  from  idea  to  idea,  as  it  were,  periectly  at  random.  The  dttraiion  of 
these  spells  to  me  was  vcr>'  ffreat,  alihou^  they  really  lasted  but  from  a  few  secoiuls 
to  a  minute  or  tw*i.  Indeed,  1  now  entirety  lost  my  power  of  measuring  timr^ 
Seconds  were  hours  ;  minnles  were  day*  :  hours  were  infinite.  StiU,  1  was  perfccdy 
conscious  during  the  intermission^i  between  the  parosij-sms,  I  would  loot  at  my 
watch,  and  then  aher  an  hour  or  two.  as  I  thouRht,  would  look  again  and  find  thsl 
scarcely  five  minutes  had  elapsed,  I  would  gaze  at  its  face  in  deep  di5g;u5t,  the 
minute-hand  seemingly  motionless.  Jis  though  graven  in  the  face  itself  ,  the  lagga"* 
second-hiTnd  mo\Hng  slowly,  so  slowly.  It  appeared  a  hopeless  task  to  watch  during 
its  whole  infinite  round  of  a  minute,  and  always  would  1  give  up  in  despair  before  the 
sinty  seconds  had  elapsed,  Occasionallyn  when  my  mind  was  most  lucid,  there  was 
in  It  a  sort  <]f  duplex  iiction  in  regard  to  the  duration  of  Lime.  I  would  think  io 
m)-seU,  It  has  been  so  long  since  a  certafn  event,— an  hour,  for  example,  since  the 
doctor  cime  ;  ;md  then  reason  would  say,  No,  it  has  been  only  a  few  minutes  ;  your 
thoughts  or  feelings  are  caused  by  the  hemp,  Nevertheless^  I  was  not  able  to  shake 
off  this  sense  of  Ihe  almost  indefiuitt  prolongalion  of  time,  even  for  a  minute.  The 
paroxysms  already  alluded  lo  wttrc  not  acciinipanied  by  muscular  rEfax;itioft. 
About  a  quarter  before  nine  o'clock,  1  was  standing  at  the  door.  Anxiously  watching 
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lor  The  docTcr,  and  when  ihv  ^pelU  wuuld  cume  oti  1  woukt  r^mnin  standing,  leun- 
Ing  slightly.  pvrh^ipF,  3,gainsl  the  door-wa^.  After  a  while  1  ^w  a  man  approach- 
ing.  A-hom  1  (ooU  to  be  the  doclor.  The  sounds  ol  his  steps  told  nie  he  was  walking 
very  tapJdfVt  aiid  he  was  under  a  gas-lampn  not  more  thfin  one-fourth  of  a  square 
diMam.  yet  hr  itppsired  a  vjist  disLanct  awdy,  mul  d  corresponding  Itnit  appn^tach- 
m^.  Th&  U-3S  thr^  only  occasion  on  which  I  noriced  an  eKE^gertiion  of  disiance  ; 
in  the  room  it  was  not  percepubit  My  extremities  now  began  to  grow  cold,  and  I 
■  cnt  into  the  house.  ]  do  iiol  rerneniber  luilher,  until  I  was  JLTOUsed  by  the  doctor 
shjking  or  calling  mc.  Then  inJelltction  setmed  pretty  good,  I  narrated  what  [ 
h^d  done  jknd  sicfTered.  and  told  ihc  doctor  my  opinion  was  that  an  emetic  was  iiidi- 
caied,  t>olh  to  remove  any  oi  the  e:iir3Ci:  «tiU  rem:iining  in  my  stomach,  and  also  to 
arouse  the  ne^^■ou5  system,  l  furtlier  suggested  our  going  into  the  othce,  as  more 
suitable  tli^tn  die  parlor,  where  \*e  then  were.  There  was  at  this  time  a  very  marked 
iipns^  of  numbness  in  my  limbs,  afid  what  Iht  ducior  iaid  was  a  hard  pinch  pro- 
duced no  pain.  When  1  attempted  to  walk  up-stairs,  my  kgs  .seemed  as  dioityh 
tbcir  lower  halves  were  made  of  lead.  After  this  there  were  no  new  symptoms. 
onJy  an  intensifyiii^  of  those  already  mentioned  The  periods  of  uoconsdousness 
became  at  once  longer  and  more  frequent,  and  durijjR  their  ai^aenco  intellection  was 
mare  tmperfert,  alihough  when  thoroughly  roused  I  ihoughi  I  reasoned  and  judged 
dearly-  The  oppressive  feeling  ol  impending  death  became  more  intense,  li  was 
honible.  Elach  paroxysm  would  seem  lo  have  been  the  longest  I  had  suSered  ;  a^ 
]  cuTK  out  of  iC  a  voice  seemed  constantly  saying,  '  You  ar's  gelting  worse  ;  your 
parcMcysms  are  growing  lunger  anti  deeper  ;  they  will  overmaster  you  -.  you  wiU 
die:.*  A  sense  ol  personal  antagonism  between  my  will-power  and  myseli,  as 
«9ected  by  the  drug,  grew  very  strong.  1  felt  as  though  my  only  chance  was  to 
3tEV|£lcaK<unsl  these  pfironysinsH— that  I  must  constantly  arouse  myself  by  an  effort 
of  win  ;  and  Jial  eOort  iv^  made  with  inlinite  toil  and  pain.  [  felt  as  if  some  evil 
spirit  bad  control  of  the  whole  of  me  eiccepl  the  will-power,  and  was  in  delermined 
conflict  with  that,  the  last  citadel  of  my  being.  1  have  never  experienced  anything 
like  the  fearful  sense  of  almost  hopeless  anguish  and  utter  weariness  which  was 
upon  me.  Once  or  Iwire  during  a  paroxysm  1  had  whut  might  be  called  nightmare 
scfttaiions  :  I  fefl  myw^U  mourning  upward,  expanrling.  dilating^  dissolvinp  into  the 
iirkie  confines  of  spKicej  overwhelmed  by  a  horrible,  rending,  unutterable  despair. 
Then,  with  tremendous  effort,  I  seemed  to  shake  thi?*  off.  and  to  start  up  with  the 
shuddering  ihoughE.  Next  time  you  wilt  not  be  able  to  throw  this  of!,  and  what 
then?  Under  the  influence  of  an  emetic  I  vomited  freely,  without  nausea,  and  with- 
out much  relief.  About  niidnii;hl,  at  the  sugge?;tion  oJ  the  doctors,  1  went  up-stairs 
to  bed.  My  leg^  and  feet  seemed  ho  hea^^  1  could  scarcely  move  them,  and  (l  was 
as  much  as  1  could  do  to  walk  with  help,  I  have  no  recollection  wtialevci  of  being 
undressed,  but  am  told  I  went  immediately  to  sle*-p.  When  I  awoke,  early  in  The 
fnorningn  my  mird  was  at  first  clear,  but  In  a  few  minutes  the  paroxysms,  similar  to 
those  ol  the  e\'ening.  came  on  again,  and  recurred  at  more  or  less  brief  intervals 
imtil  I.-itc  in  the  afternoon.  AH  of  the  day  there  was  marked  aracslhesia  of  the  skin. 
At  no  lime  were  there  any  aphrodisiac  feelinKS  produced.  There  was  a  pro- 
iKiuiited  increase  nf  the  urinary  secretion.  There  were  no  after-effects,  such  as 
Dausea.  headache,  or  constipation  of  the  bowels." 


The  sense  of  prnlongaiion  of  lime  present  in  most  cases  of  hemp 
intoxication  b  c^'idcnlly  due  to  the  immense  rapidity  of  the  succession  □( 
ideas.  Thu  mind  measures  time  by  ibe  dtimtion  of  its  own  processes, 
and  when  an  infinitude  of  ideas  arise  before  it  in  the  time  ustially  occu- 
pied by  a  Few.  time  becomes  infinitely  prolonged  to  the  mind.  It  is  a  llfc- 
timc  in  (he  minute.  A  very  common  mental  phenomenon,  not  easily 
explained  tirtless  as  a  restilt  of  disassociation  of  the  cerebral  hemispheres, 
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ia  a  condition  of  double  consciousness,  a  sense  of  having  two  exbCenc«i 
of  being  it  the  same  time  one's  self  and  somebody  else. 

In  snme  cases  Indian  hemp  produces,  in  addition  to  or  even  in  ifce 
pUccof  the  symptom  already  spoken  of,  market!  distarbancea  ol  moulicj'> 
Convulsions  have  been  noticed  by  Lawrie.'  and  local  spasms,  with  salaam 
convulsions,  by  F.  H.  Brown.  According  to  O'Shauglinessy.  the  uiduc> 
tion  oi  catalepsy  is  not  rare  among  the  Hindoos. 

Whatever  may  be  the  symptoms  of  the  first  stage,  soon^  or  later^  if 
the  dose  be  sufficient,  drowsiness  comes  on.  Generally,  before  it  is 
marked,  partial  anesthesia,  often  with  partial  loss  of  strength,  is  mam- 
Jested,  especially  in  the  lower  limbs.  The  piipils  are  dilated,  the  pulse 
is  quickened,  and  finaJly  the  subject  falls  into  a  heavy  sleep,  out  of  which 
he  generally  awakes  hungry,  without  any  of  the  wretched  gastric  sensa' 
tjons  or  the  malaise  Icit  alter  an  opiate.  Confusion  ol  thought,  hoiwever, 
may  persist  lor  some  hours.  Cannabis  exerts  no  constipating  inlluenfe 
upon  the  bowelSt  and  jippear:?  to  increase,  rathei  than  decrease,  the  eicrc' 
tion  of  the  kidneys. 

In  the  dog,  hemp  extract  causes  exaltation  followed  by  profound  sleep 
(Hans  Zeitler,*  H.  A.  H;ire').  That  the  drug  has  very  little  influence 
upon  the  vital  functions  is  shown  by  the  enormous  amounts  required  10 
kill.  Hare  noted  both  in  the  dog  and  in  the  Irog  heightened,  followed 
by  markedly  lessened,  rellejf  activity.  The  loss  of  reflex  activity  was 
the  result  of  an  influence  exerted  upon  the  aenaory  aide  of  the  cord  o( 
upon  the  sensory  nerve-trunk,  the  anaesthesia  in  the  frog  being  complete 
at  a  time  when  voluntary  movement  was  preserved  :  further,  when  the 
drug  was  applied  directly  to  the  nerve-trunk  it  produced  sensory  palsy. 
Although  probably  a  local  anzcsthctic.  cannabis  indica  is  too  irritsnl  to 
be  apphed  lo  delicate  mucous  membranes. 

Therapeutics. — Hemp  has  been  used  in  this  country  chiefly  for  die 
relirf  of  pain,  but  also  to  some  extent  as  an  hypnotic.  As  an  aHti/g€S$c, 
it  is  very  much  inferior  to  opium,  but  may  be  tried  when  the  latter  is 
for  any  reason  contra-indicated.  In  full  doses,  in  neuralgic  pains,  i< 
certainly  often  gives  reliel.  It  has  been  very  largely  employed  to  induce 
euthanasia  in  the  advanced  stages  of  phthisis,  and  constitutes^  it  is  said,  a 
popular  nostrum  employed  for  that  purpose.  In  tetayutt,  Indian  hemp 
has  been  used  quite  largely,  and  is  sometimes  apparently  an  aid  to  other 
remedies  ;  il  should  be  given  to  intoxication.  As  first  suggested  by 
Seguin.  hemp  extract,  administered  for  months  continuously  in  such 
doses  as  will  keep  just  within  the  limit  of  distinct  physiological  effects, 
ia  often  effective  in  mig^ratnc. 

Administration,  ^Extract  of  hemp  is  a  v^rf  unsalislactory  drug 
ftom  the  fact  that  one-eighth  of  a  grain  of  one  extract  will  produce  de- 
cided intoxication,  and  many  grains  can  be  taken  of  another  extract  thai 
cannot  he  distinguished  physically  or  chemically  from  the  first  specimen. 
The  only  way  of  using  it  with  advantage  is  for  the  practitioner  to  tT>' 
various  samples  in  ascending  doses,  and  use  those  which  are  active  in  the 
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ic  which  he  haa  found  lo  be  efieclive.  The  forc^n  extracts  are,  on  the 
Fholc,  more  reliable  than  ihose  made  in  America.  It  should  always  be 
■n?  in  mind  that,  though  the  symptoms  may  seem  alanning^  there  is 
ich  less  danger  in  intoxication  from  hemp  than  from  alcohol.  No 
of  fatal  poisoning  have  been  recorded.  The  dose  of  the  oRicial 
icture  (TiNCTUttA  Cannabis  Indec* — fifteen  per  ceni,,  L'.  S- )  is  thirty 
lims  (2  C.c.ji  of  the  fluid  extract  (ExTHAcruM  Cannabis  Indtc^ 
'LUiDUM,  U.  S- ),  one  minim  (o,  i3  C,c. )  ;  oi  the  extract  f  EKTRACTtJM 
Cannabis  Ls'Dic-E,  U.S.).  one-sixth  to  one-fourth  of  a  grain  (0,01- 
0.016  fim. )  :  all  of  ihese  dostfs  may  be  indefinilely  increased  until  symp- 
toms arc  produced,  Notwilhstandmg  the  assertions  of  Fronmiillcr  and 
Hiller,  ihe  iannafe  cf  ctmnabene  oi  Merck  has  in  oar  trials  of  it  seemed 
10  be  inert. 


BBLLADONt;^   FOLIA— BELLADONNA    LEAF.     U.S. 
B&LLADOHN^    RADIX-^BELLADQNNA    ROOT.     U.S. 

The  leaves  arxtl   root  of  Atrop;i  Relladoima.  an  herbaceous  perennial, 

a  native  of  Europe,  but  cultivated  in  this  country,  and  attaining  a  height 

oi  some  three  feet      The  dried   leaves  are  oval^  entire,  on  a  short  foot- 

staJk  ;  they  have  a  faint  narcotic  odor,  and  a  sweeLish,  sui)'acrid.  slighdy 

naDSCOU5  taste.      The   dried  cylindrical   branched   rool   is   from  one  to 

several    inches   in    diameter,   much   longer,    hbroua,    externally   reddish 

brown,   internally  whitish,  almost  odorless,   with  a  very  feeble  sweetish 

taste. 

ATROPINA.     U.S. 

Atropine*  occurs  in  ailky  prismatic  and  acicular,  often  aggregated, 
crystals,  of  a  tntter,  burning  taste,  without  odor,  soluble  in  three  hundred 
pans  of  cold  and  fifty-eight  of  boiling  water,  forty  of  benzole,  thirty  of 
ether,  three  of  chloroform,  and  eight  of  alcohol.  It  is  most  abundant  in 
the  root,  and.  according  lo  M.  Lelnn,'  in  ihat  of  young  plants. 

pRVSiOLOCtCAL  AcTJON, — Local  AcUon, — E/iminatim. — Atropine  is 
DOI  irritaniH  but  when  locally  applied  in  sufficient  concentration  ts  probably 
paralyzant  to  most  higher  forms  of  protoplasm,  overpowering  the  capil- 
lary walls,  the  sensory  and  motor  ner^'cs,  and  even  muscular  and  glandu- 
lar cdl-action.  A.  Zeller'  has  found  ihat  a  one  per  cent,  solution  of 
atropine  brought  in  contart  wiih  the  blood,  outside  of  the  body,  checks  the 
movements  of  the  corpuscles.  Atropine  is  absorbed  with  great  rapidity, 
and  probably  enters  into  all  the  excretions  of  the  body,  as  it  has  been 
fuimd  in  all  the  tissues  of  the  poisoned  individual,  and  S.  Fubini  and  O. 
Bonanni*  have  detected  it  in  the  milk.  It,  however,  chiefly  escapes  with 
the  urine  ;  hence  in  poisoning  the  nature  of  the  case  can  usually  be  es- 
tablished by  dropping  the  urine  of  the  patient  in  the  eye  of  a  cat  or  other 
domestic  animal,  when  mydriasis  \*ill  be  produced.! 


*¥cf  the  relatiDiuof  atraprn^  fo  fHh^r  mydriatic  Blkali3td<,  nw  Hvoacive,  paj^  1^. 
T  For  a  rhemi«i-physiolojrical  stady  oi  trepine  nrd  other  derivatives  froni  atropine, 
ArtUivf.  Kipn.  Pal/ioJ.  u.  PkQr»i..  v.  403. 
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Gencr<ii Aciion. — Usually  the  only  symptom  induced  in  man  bj*  tJit 
smallest   physioJogic;t1  dose  o\   atropine   ( one-hundredth  to  one-sLxtieth 
of  3  grain)  is  dryness  of  the  throat  and  mouth,  and  possibly  some  dis- 
ordtr  ot  vision.      When  larfi:er  amounts  are  given,  this  dryness  b  more 
intense,  and  is  associated  with  redness  of  the  fauces,  dilated  pupils,  dis- 
ordered vision,  and  possibly  diplopia.     The  pulse  is  sometimes  at  firs 
rendered  less  frequent,  but  ihis  decrease  is  very  transient,  and  certainly 
in  many  cases  cannot  be  demonsurated  at  alL      After  a  toxic  dose  of  the 
alWaloid,  often  from  the  first,  certainly  always  in  a  short  time,  the  hean'% 
beats  become  excessively  rapid,  the  pulse  ri^ng  to  120,  or  even  160  ;  2nd 
in  a  little  while  a  peculiar  bright  red   Bush  appears  on  the  face  and  neclc, 
and  may  spread  over  the  whole  body.      This  erythema  resembles  the  rash 
of  scarlet  Eevtrr.  buL  hick;?  punctation,  aiid  la  usually  not  followed  by  des- 
quamation.     Early  in  atropine-poisoningf  there  may  be  forcible  expulsion 
of  urine,  and  even  erections  of  the  penis  ;  later  there  is  urinary  retention 
With  the  symptoms  above  enumerated,  intellection   may  remain  perfect ;      I 
but  there  ia  generally  some  lightness  of  head,  giddiness,   and  confusion 
of  thought,  as  well  as  a  staggering  gaiL  and  restlessness.      Occ^ksion^ly. 
even    tnedlcinal    doses   cause   spectral    illusions.      Drowsiness    is    not   a 
usual  or  at  all  characteristic  symptom.      When  the  dose  has  been  suffi- 
cient  there    develops  a   peculiar   talkative,    wakeful  deliriiim^   in  which 
the   patient  lives  in  a   world  of   his   own,    engrossed    by   spectres   and 
visions  which  throng  him,  and  completely  oblivious  to  the  surrounding 
realities.     Thu3^  we  have  seen  a  lady  remain   for  a  lonj;  time  stooping 
and  holding  fast  to  the  fc>ed-post,  to  which  she  talked  in  the  most  voluble 
manner,  as  though  it  were  an  intelligent,  living  entity.      Sometimes  ihi^ 
delirium   is  wild,  and  the  patient  almost  unconlroUal^y  violent.      Alter 
a   time,    sleep    m^y   come    on,    and  on    waking  complete  consciousness 
may   be  regained,    or  the  symptoms    m^iy  gradually  suljslde.      Lividity 
of  the  face  and  evident   imperfect  aeration  of  the   blood  are  not  seen 
in   atropine- poisoning,    except   in  the  stage  of    imminent  peril.      When 
an  enormous  dose  of  the  alkaloid  has  been  taken  a  fatal  5ru|xir  with  mus- 
cular  relaxation    may   develop  almost  ai  once  :    or   severe   convul&iona 
may  appear   and    persist,   with    or   without    furious    maniacal    delirium,  ^ 
Probably,   however,   in   all   fatal   cases   stupor   and    muscular   paralj"s«H 
finally  develop  -.    and  although   there  is  marked   failure  of   the  circula- 
tion, the  immediate  cause  of  death  is  asphyxia,  produced  by  depression 
both  of  the  respiratory  ner\'e -cent res  and  of  the  respiratory  nerve- trunks-.! 
Congestion  of  tlie  lungs  and  of  the  membranes^   and  even  of  the  sub- 
stance of  the  brain  and  cord,  may  be  found  after  death,  and,  according 
to  M-   Lemattre,*  congestion  of   the  retina  is  an  almost  characterisli 
lesion. 

Upon  the  lower  animals  belladonna  to  a  great  extent  acts  as   ui 
maHi  although  its  influence  is  much  less  powerful  in  them,  and  very  [nu< 
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rger  doses  are  required.       Seeming   differencea  o!    dLrlinn   are  in   most 

simply  apparent,  not  real. 

Tn  the  dog.  as  in  man,  the  pulse-rale  is  very  greatly  increased  by  alropine, 
while  in  the  rabt^t  it  is  aol.  As  wilt  be  shown  hereafter,  the  rise  of  Ihe  ptilse-rafe 
caused  by  niropinc  \s  lai^tly  due  to  paralysis  of  llie  par  vagutn.  Atropine  paralyzes 
the  par  va^iti  in  thv  rabbit  ss  iiiucli  a^  in  Ihe  dog,  but  hi  the  doineslJc  labbit 
pncumoKaslric  paralysis,  by  st-cUon  or  oihcrwise,  is  iievei  fullowed  by  a  rise  oi  the 
p^lls*^-^3re  at  all  compamble  to  that  seen  under  simitar  circumstances  in  the  dog. 
H\-idenl!y  the  action  of  the  drug  is  identical  in  the  tuo  cases,  although  the  symptomE 
are  di^erent.  hi  their  sensitiveness  to  atropine  animals  difTcr  ver>'  much,  and,  as 
a  general  rule,  Ijctbivctra  dre  less  suatcptiblc  tJi^j  CcLmivorij,  Thus,  tlic  riibblt 
may  l>e  fed  for  days  entirely  upon  belladonna-li^-ives  without  injury,  find  many 
grains  t>t  atropine  are  necessarj'  to  kill  him.  Pigeons  we  have  found  u'ill  often  re- 
Cover  after  the  hypodermic  injection  of  two  grains  of  atropine,  and,  according  to 
F*5r^,  1^75  grammes  taken  by  the  moaih  will  n^.-:  kill  n  hen  of  3.9  kiio^animes" 
weight,  A  very  curitjtiti  fact,  wfiich  we  have  reptraltdly  verified,  is  that  Lhc  pupiU 
in  pigeons  cannot  be  dilated  by  the  uw  of  belladonna.  Accorcling  to  Richet.  the 
EDOfikey  ofiers  an  extraordinar)'  resistance  to  (he  miction  of  atropine. 


Circulatojy  System, — Atropine  may  cause  a  primary  slowing  ol  the 
pulse  {very  brief  and  only  to  be  occasionally  demonstrated),  followed  by 
an  exiraordinarily  rapid  ptilse,  with  a  very  great  rise  in  the  arterial  press- 
ure ;  followed  after  a  time,  if  the  dtjse  have  been  sufficient,  by  a  progres- 
sive lowering;  of  pressure  until  death  is  reached,  the  rapidity  of  the  pulse 
aug  maintained  until  the  end. 
As  in  alroptnized  animals  neither  section  nor  gal  van  ixa  I  ion  of  the  vagi 
^fleets  the  pulse-rate,  the  increase  of  the  pulsc-ratc  must  be  largely  due 
to  paralysis  of  Che  Crunk  or  of  the  peripheral  endings  of  the  vagi.  The 
imary  fall  of  the  pulse,  in  accordance  with  the  experiment*  of  Bezold 
id  Bloebaum,*  i^  due  to  stimulation  of  the  inhibitory  cardiac  centre  ; 
these  observers  having  found  that  when  atropine  is  injected  into  the 
carotid  so  as  to  reach  the  pneumogastric  centres  before  the  pneiimopastric 
nerve-ending,  there  is  instantaneously  a  great  fall  in  the  rate  of  the  heart's 
beat  Ol  course,  in  the  fully  atropinized  animal  any  effect  of  the  drug 
upon  the  inhibitory  centres  is  masked  by  the  inability  of  the  paraJyzed 
^^vagi  tn  carry  impulses  from  the  centre,  and,  in  fact,  oaly  in  tspeciiil  cases 
^^B  the  primary  slowunj;  manifested,* 

^H     By  large  doses  of  aLropine  both  the  batrachian  and   mammalinn  heart 

^^p-p  depressed  and  arrt-sied  Jn  diastole,  cnil  of  which  they  cannot  be  arousc-d 

bv  stimulation  ;  end  Bezold  and   Bloebaom  have  found  that  after  section 

of  the  spinal  cord  and  vagi  full  doses  of  atropine  lessen  at  once  the 

arterial    pressure.-     It  is  therefore  established  that  overwhelming  di>ses 

atropine  act  33  a  direct  paralyzant  upon  the  heart-muacle. 

The  qtiestion  as  to  the  effect  of  small  doses  has  been  much  debated^ 

It  probably  very  minute  quantities  exert  a  feeble,  stimulating  influence 

■See  Stiif^s  Therapeutics,  i.  yaj.     Milchtlt,  K«cn,  apd  Morthoiifie  found  it  in  ithottt 

third  qJ  the  CUE45  after  large  hypodermic:  itiieciionB,  DaCcntu  in  a  large  pTupomon, 

\mer  fo9tm.  Med-  Sit-.  July,  1865),  and  MiBS  Mflfy  f alBiiBi  m  some  ffues  (/Vni'  york 
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upon  the  heart  ;*  thus,  Ranison  riist:nvtrwl  that  atrofHne  causes  in 
heart  of  iIjc  oclopjs  proncunccii  ejicilation  of  the  muscular  fibre  ;  O. 
Langendorfi"  Jound  tl: at  when  ihe  cut-off  apex  ot  the  iron's  heart  ft-as 
touched  with  a  minute  quantity  of  atropine  it  immediaidy  commenced 
to  beat  ;t  *nJ  G-  Beyer'  noticed  thai  the  ventricles  of  the  isolated  (erra- 
pin's  heart  arc  cuormousEy  stimulated  by  minute  quantities  of  tlie  alka- 
loid, although  they  are  arrested  in  diastole  by  larger  amounts.  This 
action  of  the  diu^  upon  tlic  heart-muscle  is  probably  the  cause  of  ihe 
increased  pulse-rate  which  has  been  noted  as  occurring  when  atropine 
[s  given  after  division  of  the  vagi,  although  it  is  possible  ihat  this  increase , 
is  due  TO  stimulation  of  the  accelerators.  J 

The  recorded  evidence  obtained  by  the  direct  observBtiong  of  the  capil- 
laries under  the  microscope  during   poisoning  of   frogs  by  atropine  is, 
on  the  whole,  in   favor  of  the  view  that  minute  doses  of  atropine  cause 
contrrtctions  of   the   vessels  ;    but    much   more   decisive   proof    is   to  be, 
obtained  as  to  the  effect  of  atropine  upon  the  vasomotor  system  by  a\ 
study  of  the  arterial  pressure.      It  was  first  proved  that  the  alkaloid  ii. 
powerless  to  produce  rise  of  the  arleriaJ  pressure  after  sepacation  of  ihc 
vasomotor  centres,  by  hi^h-up  section  of  the  spinal  cord,  from  the  blood- 
vessels of  the  body^  by  Bezold  and  Bloebaum^  whose  siaiements  were  con- 
firmed in  1873  by  H.  C,  Wood.'     Further,  Bezold  and  Bloebaum  have 
found  that  when  a  small  dose  of  atropine  is  injected  into  the  carotid  artery. 
^  — that  is»  into  the  \'aso-mo:or  centres,— there  is  an  instantaneous  rise  of 
pre?isure.      There  can  be  no  doubt  that  the  chief  factor  in  the  great  rise 
of  arterial  pressure  produced  by  atropine  is  a  stimubting  influence  upon, 
the  va30- motor  centres. 

The  final  fall  of  blood- pressure  in  airopine-jioisoning  is  due  to  its  de-^ 
pressing   influence   upon   the   heart-musck  and  upon  the  muscles  \n\hi 
walls  of  the  capillaries.      The  local  application  of  the  alkaloid  to  the  wcb^ 
ot  the  frog's  heart  is  soon  follovied  by  a  complete  paralytic  dilatation  of 
the  vessels  ;  furlhern  Behold  and  Bluebaum  have  found  that  the  arterial 
muscular  coats  in  atropine -poisoning  finally  lose  their  irritability,  but  that, 

'  Hamack  {Arthiv/.  Ejrf*fr.  PathoL  J^arm.,  li.  jaS)  IJadBlhal  the  rninufest  dose 
atropine  incri-'ascs  the  mpidil/of  the  hcarl^s  actjan  tilirr  stimukatirn  ol  ila  inhj 
cenlri^'i  by  imif^cariue  and  4:o[iEci4uent  Eluwirg  of  its  beal- 

fTlicrcponsiis  tolh?a4!Li<}n  upon  1.hv  rate  til  Ihcfrog'^  heart  an?  somewhat  at  vari 
Bowdilch  and  Lucmni  having  Doted  an  increQsi?f  Gnaiick*  a  le&senin};,  in  ihv  cnrdi&c  pul- 
aalioaH  ( t'erhandi.  Physioioff.  CfiflUeh  :u  ffi-Htn,  iSSi  )r  H,  ftchapiro  &[nt^  that  ihb 
vuriajictf  ia  accoualed  lor  hy  the  fad  ivhich  he  has  dUcDYcred.  thai  whereas  at  bigh  lem- 
pernture  Us'  C)  ifie  pulMliona  3™  dimiobhed,  al  low  temperature  (7™  C-J  Ihey  m 

t  See  FJniz'^fii/y  Mtd,  Maffarim^  May,  1891, 

^AFulltf  discusBion  of  Ehi^  subjtct  may  hv  Enitnd  in  the  t«ith  edition  of  Ihla  book- 
\b  omilfed  here  brcause  we  do  not  think  that  evidence  of  this  diaracler  is  of  much  im- 
portance. T^c  cDnlraclicin  of  iht  capillnriea  by  .1  l"cal  appUi:a1ion  mtxy  be  the  result  uf 
mechanical  or  other  irritat[i:>n.  Mortover^  the  alterations  in  (he  calibre  dI  ih?  vesscU  aru 
Va  slii^ht,  and  urc  so  cpt  to  oci-ur  from  other  caugeii  than  Ihe  dmg  given,  as  to  teavc 
great  play  lor  the  imu^maliDii  nl  Ihe  abeerver,— a  aource  i:'E  fatlaL^y  whose  importAQce 
Indicated  \ty  the  tTtT-vary^ng  rci^ultB  obtained  by  Ibe  dlBerent  investlgstors. 
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su  long  OS  they  retain  it.  galvamc  stimulation  of  a  sympaEhecic  nerve  does 
HOC  fail  to  induce  coniraciion  in  the  tributary  vessels, 

Cerfbrufn. — ThedeJirium  which  is  so  characleristic  oF  atropin^-poison- 
mg  shows  that  it  has  especial  relations  with  the  cereljral  cortex.  Alber- 
toni*  finds  that  neither  ihc  single  large  dose  nor  the  rqjealed  conLiru- 
ous  dose  has  any  power  in  preventing  the  epileptic  seizure  resulting 
in  dogs  from  die  stimulation  of  the  motor  zone  of  die  cortex  :  enor- 
mous toxic  doses  aecni  only  lo  render  ihe  response  slower  and  less  vivid. 
The  influence  oi  atropine  upon  the  psycho-motor  centres  would,  there- 
lore,  appear  to  be  slight.  It  should  be  noted  that  atropine  is  not  in  a 
proper  sense  hypnotic,  the  stupor  which  it  produces  being  due  to  an 
overwhelming  of  the  cerebral  cortical  centres,  and  not  being  preceded  by 
sleep. 

Motor  Nerves. — The  original  discoveries  of  S,  Botkin, '"  that  lying  the 
vessels  of  a  frog's  leg,  so  as  to  shut  of!  access  of  atropine  to  the  nerve, 
lerferes  with  the  development  of  paralysis  during  the  poisoning  in  such 
and  that  the  nerves  after  death  from  atropine- poisoning  have  in  the 
Og  largely  lost  their  power  of  responding  to  galvanic  currents,  have  been 
ndandy  confirmed  by  Lemattre,  by  Behold  and  Bloebaum  {hc^  at, 
),  by  Meuriol,"  by  Fraser,  and  others.  Although  in  mamtnaLs  a 
Rotable  amount  of  functional  power  is  retained  by  the  motor  nerve  up  to 
death  from  atropine,  yet  it  is  demonstrated  that  atropine  is  a  distinct 
depressant  to  the  motor  nerves,  both  in  the  h^her  and  in  the  lower  ani- 
ms-ls  :  ami,  according  to  Refold  and  Bloebaum,  both  the  nerve-tnmks 
and  the  peripheral  Intra -muscular  nerve- endings  arc  affected.  All  experi- 
menters ,igree  that  no  stage  of  super -excitability  preceding  that  of  depres- 
^^jon  can  be  discovered. 

^H  Sensory  Nerves. — The  action  of  atropine  upon  the  sensory  nerves  is 
^Bmibr  to  its  influence  upon  the  motor  nerves,  although  less  powerful.* 
^B,  Boikin  found  that  if  in  the  atrnpiniwd  frog  the  nerve  of  one  leg  had 
been  protected  from  the  poison  by  tying  the  artery,  irritation  of  the  foot 
oi  the  non-protected  legal  a  time  when  that  leg  was  completely  paralyzed 
would  cause  spasm  in  the  opposite  limb  whose  motor  nerve  was  pro- 
tected ;  yet  later  in  the  poisoring^  although  irritation  of  the  foot  of  the 
protected  leg  would  cause  movement  in  that  leg,  no  irritation  of  the  op- 
posite poisoned  foot  was  able  to  induce  response,  showing  that  at  first  the 
sensory  nerve  was  intact  in  The  paralyze*.!  leg,  but  that  it  finally  suc- 
cumbed to  the  poison. 

IMeuriot  found  that  if  a  frog  be  bound  tightly  around  the  body  so  as 
interrupt  the  circulation,  and  then  be  pnisone<i  by  atropine  in  the  front 
rl  of  its  body,  at  first  irritations  in  any  part  will  give  rise  to  general 
spasms,  but  after  a  lime  in  order  to  get  any  movements  of  the  hind  lcg3 
k  is  necessary  to  apply  an  irritant  to  them.      Again,  the  hinder  parts  of  a 


•  For  ob^cclToflaloMlsa  Mary  P'»*n««"'si«pc»"f^-  ^-  ^'^-  J^^-i  1873).  whicli  wouM 
inJicaifr  thai  the  sensitive  nerves  are  capcciolly  affected  b;  attopinCj  kc  tenth  edilfon  □! 
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irog  were  so  bound  by  ligatures  aa  to  cut  off  on  the  one  side  all  commu- 
nicaiiQH  except  by  the  nerves,  and  on  the  other  to  leave  free  the  nent 
and  the  vessels,  A  large  injection  of  atropine  w'as  then  given,  and  whep 
the  moment  came  that  irritalion  ol  the  periphery  of  the  leg  whose  circu- 
lation was  free  would  no  longer  cause  rcticx  spasms,  the  artery  of  this  leg 
also  was  tied,  so  that  both  legs,  the  one  atropinizedi  the  other  not,  wen 
now  connected  with  the  body  of  the  frog  only  hy  their  nerves.  Strych- 
nine was  given  hypodcrmically,  and  k  was  Sound  that,  while  irriuiion  of 
the  atropinixed  leg  had  no  effect,  stimulation  oJ  the  nonsitropinized  leg 
gave  rise  to  general  convulsions.  It  is  plain,  however,  that  the  influence 
of  atropine  upon  the  sensory  nerve  b  feeble ;  for,  although  Botkir  con- 
firmed the  experiments  of  Bezold  and  Blocbaum,  he  found  that  immersHin 
of  a  sciatic  nerve  for  some  httle  time  in  a  two  and  a  half  percent-  solulbn 
of  the  alkaloid  did  not.  in  the  atrychnieed  frog,  prevent  the  nerve  tran 
mitting  the  impulse,  since  irritation  of  the  foot  would  produce  g 
convulsions. 

Spinal  Cord. — Thomas  R,  Fraser  "  discovered  in  1869  thai  if  a  fmg 
receive  an  injection  of  about  one- thousandth  part  of  its  weight  of  atropine, 
a  condition  of  perfect  paralysis  and  abolition  of  reflex  action  comes  po 
after  a  time,  and  lasts  from  two  to  four  days,  to  be  succeetled  by  a  lei- 
anoid  stage,  with  violent  convulsions  of  spinal  origin  and  excessive  excita- 
bility of  the  reflex  centres.  For  reasons  given  in  full  in  the  tenth  edition 
of  this  rreafise,  Eraser  came  to  the  conclusion  that  atropine  stimulates  the 
spina!  cord,  and  that  during  the  paralytic  stage  of  the  poisoning  this  con- 
dition of  the  cord  is  masked  by  the  paralyzed  state  of  the  ctfcrent  nerves. 
This  conclusion,  however,  has  lieen  disproved  by  Ringer  and  MurreU,  m 
who  found  that  tying  an  artery  so  as  to  protect  the  nerve-trunks  from  ihfl^ 
poison  did  not  hasten  the  development  of  the  tetanus  ;  and  also  showed 
that  in  some  poisoned  frogs  voluntary  and  reflex  action  return  before  the 
supervention  of  the  tetanus.  It  is  evident  that  both  paralysis  and  tetanus 
are  due  to  an  action  upon  the  spinal  centres,  the  drug  so  acting  upon  the 
spinal  cord  as  first  to  paralyze  and  then  intensify  its  reflex  activity.  The 
theory  approved  by  fiinger  and  Murrell,  that  both  the  paralysis  and  th< 
tetanus  are  due  to  a  depressant  action  upon  thi^  cord,  is  plausible  am 
probably  correct. 

According  to  this  theory  the  spinal  cord  has  within  it  two  functions, 
motion  and  inhibition,  certain  cells  giving  ofl  motor  impulses,  certain 
nerve-fibres  inhibiting  these  motor  impulses.  In  the  normal  cord  th^| 
motor  cells  are  under  continual  inhibition  :  under  the  influence  of  atropine 
it  is  believed  ifiai  both  motor  and  inhibitory  functions  are  paralyzed  :  hence 
the  pencral  paralysis.  After  a  time,  however,  the  motor  cells  reeo\' 
themselves  so  as  to  f>e  able  to  generate  impulses  freely,  although  the  ia- 
hibiiory  function  of  ihe  cord  is  still  depressed,  the  efTect  being  an  appar^ 
cntly  true  spinal  excitement,  which  is  due  to  lack  of  inhibition,  the  motor 
cells  being  actually  weak-  At  such  a  time  a  peripheral  impulse  reaching 
the  motor  cell,  instead  of  giving  rise  to  a  sin^ple  reflex  action,  and  then 


\ 
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ng  inhibited,  passes  on  and  sisjts  a  series  of   reflex  inovements  in- 
lying all  the  muscles  and  constituting  a  tetanic  convulsion.* 
The  experiments  o(  Lemaltrc  indicate  that  belladonna  exerts  a  similar 
paralyatant   and  convulsant  action  in  mammals,   and  Fraser's  investiga- 
tion conrirms  thrs.      (For  details,  see   tenth  edition.)      It  is  very  certain 
that   in  man  atropine   exerts  ihi^    double  influence  ;    for  the  records  of 
poisoning  cases  are  at  once  the  records  of  convulsions  and  of  paralysis. 
It  would  seem  that  eady  profound  paralysis  occurs  when  a  very  large 
dose  of  ihe  poiaon  ha:i  been  taken  in  a  concentrated  alkdloidal  condi- 
tion, and  consequently  has  been  rapidly  absorbed  and  suddenly  precip- 
ttated  upon  the  nervoui?  system. 

iWurUafy  Muscles^ — The  voluntary  muscles  escape  unscathed  in  atro- 
pine-poisoning.  It  is  true  that  Lemattre  has  shown  that  Che  contractility 
of  a  striated  muscle  may  be  destroyed  by  soaking  it  in  a  very  concen- 
trated solution  of  the  alkaloid  :  but  long  belore  any  such  acrion  can  take 
place  in  life  the  animal  is  killed  ;  conscqucndy  after  death  from  belladonna 
the  contractility  of  the  voluntary  muscles  is  found  unimpaired. 

On  the  non-striated  muscles  the  action  oF  atropine  is  pronounced. 
but  iLs  exact  nature  is  at  present  writing  somewhat  uncertain,  It  may, 
we  believe,  be  considered  proved  that  the  tojtic  dose  of  atropine  finally 
depresses  all  non-slrialed  muscles  ;  the  original  assertion  of  Be/old  and 
Bloebaum.  that  this  paralyals  may  become  so  complete  that  the  strongest 
faradic  ciirrents  arc  unable  to  cause  movements  cither  in  the  intestines, 
der,  utenjs,  or  ureters,  being  probably  correct. 

The  uncertainty  is  as  10  the  effects  of  small  doses.     P.  Keuchel" 

seems  to  have  proved  that  by  a  certain   dose  of  atropine  a  condition  Is 

reached  in  which,  although   the  peristaltic  movements  of  the  intestines 

are  active,  galvanism  of  the  splanchnic- — the  inhiliitory  nerves  of  the  in- 

tinal  coats — fails  to   have  effect.      If  this  be  true,  atropine  paralyzes 

e  peripheral  inhibitory  intestinal  apparatus  precisely  as  it  does  that  of 

the  heart.      I.  Ott'*  states  that  very  minute  doses  of  atropine  prevent  the 

production  of  peristalsis  by  salt  placed  upon  the  intestines,  whilst  large 

do9cs  exaggerate  the  action  of  the  salt      Admitting  the  correctness  of 

the  eicperiments  of  Olt  and  Keuchel,  it  is  evident  that  atropine  firiE  stimu- 

glares  the  inicstinal  inhibitory  nervnus  system  and  then  paraly^*^  it,     This, 

^Kioreover.    is  corroborated   by  the  fact  that   the  smallest  dose  used  by 

^HCeuchei  was  0,075  grain,   by  Olt  0.015  Rrain.   both  obsen'ers  experi- 

^Bienting  i^n   the  rabbit.      When  Oil  used  0.45  grain  he  got   the  same 

''     result  as  did  Keuchcl. 

M^spiraiion. — The  medicinal  dose  of  atropine  ordinarily  has  no  ap- 
parent effect  upon  the  respiration  ;  but  both  in  man  snd  in  the  lower 


bladt 


' ThrnjniLuirtion  of  cji emissive  LrritatHlity  villi  lack  ul  pawer  in  mcMur  cella  is  seen  In 
very  many  disvaacd  condilioos,  c^pFcially  in  byslcpo.  The  (at:!  discovered  l>y  H-  C. 
Wood,  ihal  choreic  movrmcnts  in  the  doj  arr  increased  by  fllrupinr,  His  wrry  well  the 
th*«fV  *A  The  teil.  Choreic  movements  beinR  the  result  rjf  irihiNmn'  weakness,  llie  dru£ 
which  (unlicr  increuc^  that  inhibitory  ^'cskncas  filiould  Incrcaar  tlie  muvcmcnU. 
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animaJs  the  toxic  dose  u^ud!l>,  though  not  always,  accdcratcs  the  re- 
spiratory niovcments-  Researches  upon  the  effect  ol  atropine  upon 
the  respiratory  movement*  of  air  have  been  made  by  H.  C.  Wood," 
Heuljach,"  E.  Orlowski,''  E.  VoUmer."  and  Unverricht."  The  ei- 
pcnments  of  Hcubach.  Orlowski,  Vollracr.  and  UnvcrrJcht  were  made 
upon  animals  under  the  influence  of  morphine  ;  H.  C,  Wood's  experi- 
ments were  up<JH  normal,  mcirphinized,  and  chloraUzed  dogs.  The  first 
eflcctof  atropine  in  the  normal  animal  ia  greatly  to  increase  the  respIratCTy 
air-movement.  This  primary  e:<citement  is  usually  soon  followed  bya 
decrease,  which  is  not,  however,  sufficient  to  overcome  the  first  rise  ;  so 
that  the  air-movcmcnt  remains  for  a  long  lime  distinctly  above  the  normal. 
In  the  chloralized  dog  the  effect  ol  atropine  in  increasing  air-movements 
is  constant  and  pronounced.  In  H.  C  Wood's  experiments  (two  in  num- 
ber), as  also  in  Orlowski's  and  Unverricht's,  with  animals  under  the  influ- 
ence oi  opium,  no  increase,  but  rather  a  decrease,  in  the  air-movemciit 
was  the  result  ol  injections  of  atropines  In  Heubach's  and  in  Vollmer's 
cX|jenment5,  wliicb  were  numerous,  atropine  distinctly  increased  the  ar- 
movement  in  the  morphinized  dog.  The  action  of  opium  upon  the  respi- 
ration in  the  dog  h  at  present  so  little  understood  that  the  question  of  the 
contra-action  of  atropine  and  morphine  is  entirely  apnrt  from  that  of  the 
action  of  atropine.  Atropine  undoubtedly  increases  the  respiratory  air- 
movement,  and  as  section  of  the  va^j  does  noi  aftect  this  action  (  Bezold 
and  Bloebaum,  &f.  n'/.,  59),  atropine  is  a  ceniric  respiratory  stimuTant- 
It  is  probable,  however,  that  the  toncdoseof  atropine  afTecls  respiration 
by  paralyzing  tlie  peripheral  pneumogaslric  nerve  in  the  lun^,  since  in 
profound  atropine- poisoning  no  marked  Inrtuence  is  exerted  upon  the 
expiratory  rhythm  by  section  of  the  pneumogastrics. 

Giandular  System. — The  suppression  of  the  secretion  of  the  mucoua 
and  salivan'  glands  in  the  mouth  and  of  the  sudoriferous  glands  of  the 
skin  by  atropine  is  almost  certainly  due  tn  an  influence  either  upon 
the  peripheral  ncr\'c- filaments  or  upon  the  gland-cells  ihemselves,  since 
in  Keuchel's  experiments  galvanization  of  the  chorda  tympani  nerve  was 
powerless  to  escite  secrtimn  in  ihe  atropiniied  parotid  gland. 

Small  doses  of  atropine  sometimes,  but  not  always,  increase  the  flow 
of  urine.  After  the  toxic  dose  the  urine  mav  be  at  first  au^^mented,  but 
IS  usually  lessened  very  early,  nnd  may  finally  be  entirely  suppressed,"!- 
iThe  assertion  of  Meuiiot.  that  the  urinary  secretion  rises  and  falls  in 
atropine- poisoning  with  the  arterial  pressure,  is  not  in  accord  with  the 
results  obtained  by  Walti,"  who  found  atropine  to  produce  in  the  rabbit, 
independently  of  its  action  upon  the  circulation,  a  steady  lessening  in  the 
urinary  secretion.  Harley  "  afl'irms  that  medicinal  doses  of  atropine  de- 
cidedly increase  the  solids  of  the  urine,  slightly  the  urea  and  uric  acid, 
\'ery  markedly  the  phosphates  and  the  sulphates. 


t  Srt  cut  of  Gr«B  \i<K.  ni,]4  alio  of  Motdf  {j4nn.  Sm.  df  Afid.  dt  Gand.  1&73}. 
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Our  knowledge  of  the  action  of  atropine  upon  tlit  secrclioiis  of  llie 
lentary-  canaJ  is  very  impedecL  It  has  been  a  matter  oi  traditional 
clinical  belief  thai  the  secretions  are  increased,  and  Harley  ^ves 
some  experimenta  which  he  asserts  corroborate  ihb  ;  Meuriut^  on  the 
Other  hand,  stales  that  Ihcy  arc  lessened.  We  cannot  find,  however. 
any  experiments  that  seem  to  us  decisive ;  and  clinical  evidence  cer- 
tainly indicates  tliat  the  intestinal  secretions,  if  affected  at  all,  are  in- 
creased. 

Temperature.— \n  moderate  doses  atropine  causes  a  pronounced  rise 
in  temperature,  but  in  very  large  decidedly  tojtic  amounts  it  lessens 
anioia]  heat.  Thus,  in  the  dog,  Mcuriol  has  obtained  an  augmenta- 
tion of  from  1°  to  3*  C.,  and  Dumtril,  Demarquay,  and  Lecomie  of 
4'^  C.  In  fatal  poisoning  of  the  same  animaJ,  these  observers  have 
nouceda  Fall  respectively  of  5. 10^  and  3°  C  In  man,  MeurioC,  in  the  use 
of  medicinal  doses,  has  observed  the  temperature  to  rise  0,5*'  to  1.1°  C, 
^nd  Eulenbuig  0.5°  to 0.8"  C.  According  10  I,  Oct  and  C.  Collmar,"  this 
increase  b  independent  of  the  blood-pressure,  occurring  both  when  the 
pressure  is  ele\"aled  and  when  it  is  depressed,  and  is  accompanied  by  a 
greater  increase  oF  heal -production  than  of  heat-dissipation.  It  is  there- 
fore doe  to  the  increased  heat- product! on,  which  is  the  result^  in  all  prob- 
ability, of  an  influence  upon  the  ner\'e-ccntre5,  Ott  and  Collmar  believe 
that  this  influence  is  a  stimulation  of  the  ihermo-genetic  centres  in 
the  spinal  cord,  and  that  tlie  rise  of  temperature  is  paralleled  by  that 
which  occurs  in  letanus.  Itaeems  to  us  more  probable  that  it  is  due  to 
pu^ysis  of  therm  oogenetic  inhibition-  The  final  fall  of  temperature  in 
atropine- poisoning  is  probably,  at  least  in  pan,  caused  by  the  vaso-molor 
paralysis. 

£)'*r,— In  aU  animals  except  birds,  atropine  causes  mydriasis  with 
paralysis  of  accommodation  and  jirobably  lessening  intra-ocular  pressure. 
The  dilatation  induced  by  the  iocai  application  of  atropine  is  not  due 
to  a  direct  action  of  the  dru^  upon  the  muscular  hbres  of  the  iris  ;  tor  as 
all  of  these,  borh  the  radiating  and  the  circular,  are  of  the  same  nature 
inoti-strratiTii  In  nijmmabl,  their  antagonism  is  simply  due  to  position  ; 
and  it  seems  inconceivable  thai  mere  position  should  afiect  the  relations 
between  a  muscle  and  a  drug.  Moreover,  Bernstein  and  Dogiel  (con- 
firnied  by  G.  Engelhardt)  (ound  th.it  while  galvanic  irritation  of  the  oculo- 
motor nerve  was  unable  lo  cause  contraction  of  the  pupil  in  the  atropin- 
i£ed  eye,  yet  when  the  electrodes  were  applied  10  the  eyes  in  such  a  ixAy 
as  to  aflect  directly  the  iris^  contraction  occurred,- — phenomeiia  estplain- 
able  only  by  the  theory  that  the  ncrve-cndings  were  paralyzed,  while  the 
inuscle  was  unaffected. 


Thf  *iifltempnt  firel  made  by  Wharton  Jones,'*  That  the  rea^n  atropine  does  rot 
dilat«  the  pupils  of  birds  is  thai  their  iridts  hii\'e  nc  radiating  tibres,  ha5  been  dis- 
proved by  the  beautiful  anatomical  rcscarchea  oi  Alex,  IvarwilT  and  Alex.  Rollett " 
(confirmed  by  Johannes  DicRcl'*),  Allhouj-h  Dtiiider5'*5aysihai  the  pupillary  acUon 
of  alTopme  "is  slight  in  birds,  in  wbifb  ii  i*ss  fomierly  overlooked,"  in  our  own 
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experiments  the  mosi  thorough  application  ol  very  strong  solutions  to  the  eyes  d 
pigf^QTiB  has  had  no  distinct  effccU  Ac^cordjiig  io  tlie  eicperiments  of  SEpilman  ^d 
X.uch:fiiigc:;r,  Idck  of  action  of  aLrcpine  h  pmbdifly  due  lo  llie  muscular  fibres  ui  iht 
irides  of  hirri-s  being  non-striniefl.  In  ihe  oesoph.igus  of  iht  bird  the  mustle  i>^  non- 
striated,  and  atropine  paralyjes  il  ;  tn  the  ce*iophagus  ol  ihtf  fabbil  Ibe  muscle  a 
strimeii,  and  nlropine  has  no  action  ;  in  die  cat  a  pKjrtion  of  the  o^sopha^us  has 
smooth  muscular  libm,  a  part  aCrialed,  and  the  fonner  h  Pfiralyzed.  Ihc  IdtCcr  ua- 
aflecled,  by  atropine,*' 

The  dilsc;ition  of  the  pupil  by  the  local  applicaiion  of  atropine*  is 
certainly  independent  ol  any  nerve-cenires  farther  back  than  ihe  dliaiy 
ganglion. 

This  is  proved  by  the  iollowinR  facts,  Claude  Bernard"  and  Lcmaltte  both 
have  found  that  atropine-mydriasis  occurs  in  animals  after  section  of  the  oculi*-  I 
moiorn  and  we  have  seen  It  in  cn^es  of  complete  ocnlo-inoior  paralysis  in  man.  h 
also  takes  place  alter  seclion  oE  ttte  trigeminus  or  of  the  cervica.!  sympaihetic,  or 
of  both  of  these  nerves,  as  is  shown  by  die  testimony  of  numerous  obseners  and 
by  our  own  cHperiniciita.  In  man  wc  have  scca  it  after  paraly^  of  the  sympiV 
thett* 

The  dilatation  of  the  ptipil  by  the  lr*cal  application  of  atropine  is  inde-fl 
pendent  not  only  of  ibe  central  nervous  system,  but  also  of  the  ciliary 
ganglion,  and  b  due  to  an  action  exerted  directly  upon  tbc  t%£rv£-<ndi>t£t 
in  the  iris. 


The  experiments  oE  Bernstein  ;tnd  Dogiel.  confirmed  by  Engelhardt^  alrcadf 
quoted,  arc  in  themselves  almost  enough  to  establish  the  truth  of  this  proposition. 
More  direct  evidence  is  nol,  however,  wanting.  Thus,  Vierordt  t  ha.>»  found  that 
aETopine  locally  .ipplied  causes  mydriasis  after  the  removal  oE  the  cilzar\'  ganglion. 
1.  Hoppe"  has  discovered,  and  V,  Valentin"  has  confirmed  the  discmery,  that  in 
the  eye  of  the  frog  removed  from  tlie  body  atrcpine  will  produce  dilatation  of  the 
pupil.  Accordii;^  lo  fkfrelli,*'  mydnasb  !?»  prodnec^d  b>  the  alkaloid  when  npplicd 
to  llie  eye  of  a  ninn  )ust  dead.  Lastly,  Ihe  presence  of  the  alkaloitl  in  Ehe  humon. 
of  Ihe  atropinlied  eye  hits  been  proved  by  numerous  obser\'ers,  anxnig  whom 
may  be  mentionod  Lcm^ttrc  and  J>ond*:rs,  who  have  found  Ifint  the  liquids  remo 
from  such  an  eye  are  capable  of  causing  dilatation  of  the  pupti  L>f  anuthef  eye. 


I 


1 

i-onf 


The  dilatation  is,  at  least  in  part,  due  to  paralysis  of  the  periphe 
filaments  of  the  oculo-motor  ncr^'e.  Both  Dondcre  and  Stcllwag  \ 
Canon'"  insist  that  the  paralysis  of  accommodation  is  proof  of  paralysis 
of  the  nculo-moior  nerve,  and  it  seems  to  us  they  do  so  with  truth. 
However  this  may  be,  there  is  abundant  direct  proof  that  the  octjl 
motor  fibres  are  paralyi^ed,  since  the  experiments  of  GrUnhagen,  which 
prove   that   galvanization   of   the  exposed   ociilo-motor  nerve  do^    n 


'  Contraction  of  Lhepiipil  before  dilauitioii  nodced  in  dog?!  {Reeie)  and  rabbits  (tic 
bacliand  Frohllch)  is  probablj  cau^d  rcflcily  by  the  Irritant  action  of  the  atropine. 

"t  UofoitUEiaVely,  the  only  notice  we  have  seen  of  thi^  crapUol  CKpcriment  is  in  Her' 
mann's  Gr-uttdrij^  d^r  Phyiioiogie.  No  reference  is  given,  and  wc  have  been  tiaabic  to 
God  the  oriEinal  pApcr 


DELIRIFACIENTS. 


177 


afiect  the  atropinbed  pupil,  have  been  confirmed  by  Engelhardt"  and  by 
Rossbach  and  Frohlich." 

It  IS  probable  that  the  sympathetic  or  dilating  nerve-fibres  of  the  iris 
are  stiniulatedl. 

Clinical  experience  certainly  shows  ihai  ihe  dilaiation  produced  by  a  mydnatic 
IS  not  merely  a  passive  movement  cf  relaxaljon,  but  is  active,  capable  oi  tearing  up 
ioflaminalory  adhesions  even  when  of  some  firmness.     Agnin,  \hc  diLntntLon  that 
exeunt  ^ici  the  paralysis  ot  tfic  oculi>motor  iit^rvc  in  nuin  dad  hiJltr  JL:s  dt^sinactioa 
in  Rnirnals  i^  nut  al  all  tqual  to  Ih^iE  produced  by  ^TropinE^,  anLj^  indted,  ran  be 
largely  increased  bv  ihe  action  of  the  <inig  ;  further,  in  the  eye  separated  entirely 
trom  the  nerve-centres    (£ee  above)  atropine  sdl]   cfiuseE  a  wide  diLatatJQA;  facts 
which   nectssctaTc  the  belief   cither  that  the  alkaloid  acts  upon  the  sympathettc 
ttbrtlls  ur  ihai  die  peripheral  fibres  of  a  nerve  are  in  themselves  ntrveH^entres. 
acting  upor  the  rnnscle  trf  themselves  even  when  separated  from  their  cenires.     It 
has  be«n  urged  iigainst  the  vieiv  here  taken  Ibat  even  the  widest  arliJicULl  mydriasis 
15  inovased  by  gaKanicntion  of  the  sympathetic    De  Igniter  states  the  contTitry ; 
buU  since  Galrh^gen,  HirschrnaiiLi,  and  Biitjclhardt  separnitely  alQrni  as  the  re< 
mlt  of  ptisonal  expcrinitot  tlie  correciness  of  tiie  asserted  fact,    it  must  be  ac- 
cepted-    t^roniing  its  tiuth,  we  do  n^t  dunk  it  ivarrants  the  deduction,  since  it  is 
COncch'Bble  that  an  agent  may  excite  the  peripheral  filaments  of  a  ncr\-e  greatly, 
Aod  yd  not  to  such  a  point  that  they  viill  be  incapable  oi  further  excitation. 

A  priori^  it  is  strongly  to  be  expected  that  the  action  oi  atropine 
upon  the  pupil  will  be  the  same  whether  it  is  carried  to  the  pupil  by  the 
Uood  or  is  applied  locally  by  tlie  surgeon.     The  correctness  of  thb 
conclusion   b  shown  by  the  fallowing  evidence.      Lemaltre  asserts   that 
he  has  secured  mydriasis  in  normal  eyes   by  placing   in  them  aqueous 
humors  taken  Ironi  flogs  poisoned  with  airopine  ;  others,  hnwevern  have 
,  failed  to  get  the  dilatation,      It  has  been  asserted  by  authorities,  and  ex- 
perimentally corroborated  by  H-   C.  Wood,   that  atropine  given   hypo- 
dermically  caused  dilaiialion  cf  the  pupil  in  the  lower  animals  after  section 
both  of  the  trigeminus  within  the  skull  and  of  the  sympathetic  in  the 
neck  ;  H.  C.  Wood  has  shown  that  this  also  occurs  after  such  section  of 
the  parts  behind  the  eye  np  to  the  optic  rerve  as  secures  complete  isola- 
tion of  the  iris  from  any  nerve-centrt.      What  is  true  of  the  lower  animals 
is  also  true  of  man  ;  accident  having  afforded  H.  C.  Wood  the  opportunity 
to  giv^e  atropine  hypodermically  to  a  man  whose  eye  had  been  separated 
froTn   all  connection  with  the  nerve-centres,  it  was  found  that  the  pupil 
jjfls  still  dilated  by  the  drug.* 
^^B   Our   knowledge  of    the   acdon  of   atropine  upon  the  pupil   may  be 
^TEmmed  up  as  follows       Atropine  applied  locally  causes  mydriasis  by 
[    paralyzing  the  peripheral  ends  of  the  oculo-motor  nerve,  and  probably 
by  stimulating  the  peripheral  ends  of  the  sym pathetic.      Atropine  given 
internally  causes  mydriasis^  not  by  influencing  the  nerve-centres,  but  by 
being  carried  in  the  bloExl  to  the  eye  itself  and  there  acting  precisely  as 
when  applied  locally. 


"  Pot  elaboTBlion  of  dttalls,  bcc  t^nih  edition  \ii  this  t-ook. 
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SUMMARY.— !□  fill]  medicinal  doees  atropine  produces  a  sort  o! 
tbbiile  etato,  "wltb  dryiieea  of  the  moutb,  dilataticiri  or  tlie  ptipU*  is- 
□ro&sed  r&pidit?  and  force  of  the  □iroulatlOTi,  quickened  reapiratioa, 
elevation  of  temperature^  and  secretjon  of  febrile  urine,  The  toxic:  doee 
intatiHlfles  tbe  fiymptomB  juet  narrated,  and  adds  to  them  a  peculiar 
wild  delinum.  The  etfiffe  of  eroit^jment  may  be  mani'  boura  long.  wiOi 
very  rapid  heart-action  aod  big'h  erterial  pressure ;  after  a  l^me  it  ie 
fbllo^ed  by  one  of  {general  ftinctlonal  foJluro,  niej-k&d  by  stupor,  fall  of 
blood-preasure.  de^JreGeion  of  refiexes.  and  death  ftom  asphyxia.  Th6 
cerebral  eyinptoms  are  due  to  direct  influence  of  the  alkaloid  upon  the 
cerebral  oortox.  The  primary  increase  of  respiratioo  ie  tb©  outcome 
of  centric  stimulation ;  the  terminal  doproeBlon  and  a^hyzia  are  pro- 
duced by  aeuondary  depreeaion  of  this  respiratory  oentre,  and  Bsp» 
claUy  hy  depresalon  of  tha  respiratoi7  nervefi.  tJpon  the  opinal  conl 
the  therapeutic  dose  probably  baa  no  influence,  but  the  toxic  doee  acta 
as  a  depressant,  affeoting^  however,  more  powerftiUy  the  motor  uerve- 
trunka  than  it  does  the  spinal  centre  and  to  a  lees  de^ee  the  eenoorr 
nervea^  Thare  la  aoma  raason  for  auspectln^  that  tha  drug  primarU? 
acts  as  a  feeble  fttimtUant  to  the  various  inhibitory  eantres,  bni  lU 
pronounced  characteriatio  effect  la  that  of  a  paralyzant  of  paripharal 
Inhibition,  acting  In  this  way  upon  the  spinal  cord  itaelf,  upon  the  pneu- 
TOOgastHc  narve,  and  upon  the  aplancbnica  so  as  to  Increaaa  ioteetinal 
perlstdlslB,  The  r^pSd  pulse  is  nhiefly  the  outcome  of  a  paralyzed  in- 
hibltion»  although  the  heart  may  be  feebly  atjmulated.  The  ptimaiy 
rise  of  blood-pressure  produced  is  ohieCy  due  to  stimulation  of  tb& 
Taao-motor  oantres^  although  probably  the  work  of  the  heart  itself  is 
increased.  The  Dnal  f^ll  of  pressure  la  due  to  depression  of  the  heart 
and  of  the  muscular  coats  of  the  veaaale,  which  Is  part  of  a  seneral 
action  upon  non-atriatod  musclQ-dbTce,  and  which  roaulte  in  eusponedon 
of  InteatLnal  peristalsis  and  in  retention  of  uiine- 


THEBAPFurrcs. — In  practical  medicine  atropire  is  employed  in  direct. 
conformity  to  its  physiological  dclioll^  so  lliaL  its  ust  is  best  discussed 
under  the  lieadjng;s  o^  the  various  indications  to  mcel  which  it  may  be 
adminisiered. 

Ta  re/a.L-  Spasm. — As  the  powers  oF  atropine  to  relax  spasm  de- 
pend on  its  inEiucnce  upon  the  peripheral  nerve- filaments  and  the  musde- 
tissue,  il  is  ei.'ident  that  it  is  a  practical  remedy  only  in  thoae  cases 
in  which  the  spasm  is  due  to  some  local  cause  connected  with  a  miH- 
dc  or  its  supplying  nerve  ;  hence  it  has  been  foond  especially  useful  ia 
rhettmcttic  forticafHs.  in  the  violent  contractures  and  spasms  sometimes 
accompanying  neuritis,  and  esperially  such  as  fctllow  nfn'e-'H'oufids.  It 
is  essential  to  inject  the  nilkaloid  directly  into  the  cortracted  musdc,  so  <o 
to  get  ils  concentrated  inliuence  upon  the  affected  nerve  and  muscle,  little 
or  no  relief  usually  being  produced  by  so  small  an  amount  of  the  remedy 
as  would  reach  the  diseased  part  alter  absorption  throujjh  the  blood. 
The  non-striated  muscles  are  more  affected  by  the  atropine  than  the 
striated,  and  coDsequently  the  drug  is  found  to  be  more  efficacious  in 
spasm  of  the  invDhintary  than  of  the  voluntary  muscles-  It  is  serviceable 
in  /cad  colic,  in  simple  spastjwdic  caltc.  in  spcsmijdic  dysmcnarrkita.  in 
spasmodic  amsirtction  ol  the  ^paif /f  with  fibstinaU  ct>Hsiip<UicH^  in  latyn- 
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g-r'ymNS  ^n'du/us,  in  nervotiSfotighAnasihnia  An  hiccough,  and'm  whooping^^ 
c^tigh,   in  which  last  disease^  as  originfilly  advised   by  BrclonncELu,  it  has 
been   largely  used  ;  also,  even  in  the  spasms  acrompanyirg  the  passage 
Df  Tcnal  and  biliary  calcitU,  where  of  course  it  uaually  fails.     Wherever  It 
13   possible,  it  should  be  used  locally  in  spasm  of  the  involuntary  as  well 
as  o*  the  voluniary  muscles.     Thus,  in  spasm  of  the  urethra^  the  ointment 
should  be  rubbed  in  along  the  canal  ;  in  rigid  os  uteri,  ihe  extract  should 
be  applied  directly  lo  the  os  ;  in  fljMmff,  belladonna  should  be  inhaled, 
by  means  either  oF  ihe  cigarette  or  of  Ihe  alomiJ^ation  of  a  decoction  oJ 
the  leavtrs  ;  in  spasm  oi  the  spkinctfT  am  irom  fissure  or  other  cause^  it 
sbould   be  applied  dii-ecdy  !o  the   part  by  poultice  or  oinlnieiiL      Under 
the  present  indication  may  be  considered  the  use  oi  the  remedy  in  cohsH- 
paiian.      In  doses  of  one-quaner  to  one-half  grain  of  the  extract,  bella- 
donna IS  of  great  service  a^  an  addition  to  laxative  pills,      la  tha[  form  rjf 
iti£cni> trance  Gf  urine  in  children  in  which  the  real  cause  is  an  irrilnbility 
of  the  bladder,  &o  that  spasmodic  contraction  occurs  under  the  stimulus 
of  a  small  portion  of  urine,  the  lontiniious  itstr  of  hirge  doses  of  atropine 
is  often  of  great  service  by  reducing  the  irritability  of   the  walls  of  the 
bidder,  with  which,  owing  to  the  method  of  its  excretion,  the  alkaloid  is 
brought  in  Local  contact. 

71?  frAVtv  Pain. — In  accordance  with  its  known  physiological  action, 
atropine  is  of  very  liule  value  for  the  purpose  of  relieving  pain,  unless 
such  pain  be  connected  with  spasm,  or  unless  the  pain  be  due  to  ulcera- 
tion or  oilier  local  cause  so  situateil  that  the  atropine  can  be  brought  in 
direct  contact  in  concentrated  form  with  sensory-  nerve -endings. 

7p  impress  the  Heart  and  Blood-  Vessels. — In  certain  diseases,  such  as 
pntumonia^  congestion  of  the  Itengs,  etc.,  in  which  the  local  affection  is 
doecly  connected  with  dilniation  of  the  blood-vessels,  Harley  has  highly 
commended  atropine  as  a  vaso-motor  conlractant-  In  most  of  these 
aSecdons,  however,  the  remedy  has  failed  lo  establish  itself-  In  -»ciile 
onysa  and  angina  it  acts  most  favorably,  its  inHucnce  upon  tbe  circulation 
beiag  probably  supported  by  its  specific  action  upon  the  glandular  appa- 
ratus of  the  mucous  meniliranes  involved,  and  possibly  by  its  relaxing  the 
pharyngeal  muscles. 

As  a  slLmulanl  to  the  circulation,  belladonna  has  probably  not  been 
employed  as  much  as  it  ought.  Graves,  however,  commends  it  especially 
when  the  pupil  is  contracted  in  typhus  fever,  and  it  has  been  used  with 
asserted  advantage  in  erysipelas,  seariet  fcz'cr,  etc.  In  cases  of  sudden 
e^is^se  occurring  in  acute  disease  and  marked  by  falling  of  the  tempera- 
ture below  normal,  with  great  lobti  cJ  the  arterial  tension  and  free  sweat- 
ing, atropine  is  ol  the  greatest  value.  Such  collapse  is  not  infrequent  in 
young  children  in  the  advanced  stages  of  ptienmGnia,  pleurisy,  or  other 
pulmonic  ilisease,  and  is  also  prorte  lo  happen  in  puerperal  nnxr^ia  and 
similar  maniacal  states  occurring  in  exhausted  patients.  It  is  similar  in 
its  character  to  that  which  is  produced  by  perforations  of  the  stomach  or 
iniesiine  or  as  the  nsulc  of  surgical  or  accidental  traumatisms.      It  is  a 
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condition  of  shcck  in  which  the  loss  of  temperature  is  chiefly  the  result 
of  raso-moior  paralysis.  Proper  treatment  of  this  condition  consists 
chiefly  ill  lIk'  free  use  of  external  heat  and  the  hypodermic  injection  ot 
atropine,  strychnine,  and  the  tincture  of  dijjitalia  ;  in  many  ol  these  cases 
alcoholic  stimulants  are  worse  than  useless. 

To  arrest  Stcretion. — In  mercurial  salivntion  atropine  arrests  almost 
et  once  the  discharge  ot  saliva,  and  seemingly  lacUitates  greatly  the  return 
lo  health-  fn  co/Hquath'e  rweais,  as  originally  recommended  by  Da 
Costa,"  it  is  probably  the  most  valuable  known  remedy,  One-siAlieth  to 
one-ciKhcieth  of  a  grain  of  atropine  used  hypodcmiically,  nt  bedtime, 
will  very  frequently  prevent  the  usual  nifffit-s-n^eet.  In  colliquative  diar- 
rhtea  it  has  been  recommended  by  M.  Delpage^  and  very  probably  will 
be  found  of  service.  Inunctions  of  the  breast  with  belladonna  ointment 
are  habitually  employed  for  the  purpose  of  arresting  the  secretion  of  milk, 
and  in  the  experiments  of  Hammerhncher "  upon  a  goat,  atropine  given 
internally  lessened  the  secretion,  especially  of  the  watery  portions  of  the 
milk. 

Emplcynt€7it  in  Poisoning. — It  is  stated  that  as  far  back  as  157011  was 
affirmed  that  opium  and  belladonna  are.  in  their  influence  upon  the  sys- 
tem, antagonistic.  In  the  early  part  of  the  present  century  their  em- 
ployment as  counter-poisons  was  again  brought  prominently  before  the 
profession  ;  but,  although  a  few  scattered  earlier  records  of  their  use  as 
such  exist  in  medical  literature,  it  was  not  until  the  paper  of  William  F- 
Norrb"  appeared  that  general  attention  was  attracted  to  the  subject. 
After  nearly  iweuty-fivc  yeara  of  discussion.*  the  opinion  given  in  the 
first  edition  of  this  work,  that  the  two  drugs  are  not,  strictly  speaking, 
antagonistic,  has  become  a  certainty.  Atropine,  is,  however,  a  valuable 
remedy  in  opium -poisoning  as  a  powerful  and  prompt  respiratory  stimu- 
lant. In  protracted  opium- narcosis  the  cardiac  and  va.'SG-motor  actions 
of  atropine  ate  of  service  ;  but  it  should  never  be  forgotten  thai  the  main 
influence  for  good  is  upon  the  respiratory  centres-  The  first  improve- 
ment from  atropine  in  these  cases  is  usually  increased  frequency  of  respi- 
ration ;  and  as  the  breathing  becomes  less  embarrassed  the  other  symp- 
toms amelionite,  largely  because  of  the  increased  aeration  of  the  blood. 

The  double  nature  of  profound  oplum-narcosb  must  not  be  lost  sight 
of :  the  blood  is  saturated  with  carbonic  acid  almost  to  the  dead  line,  and 
much  of  the  unconsciousness,  much  of  the  failing  circulation,  much  even 
of  the  embarrassed  respiration,  is  due  to  the  presence  of  the  gas.  Aa 
soon  as  the  system  is  in  a  measure  relieved  of  this  load,  it  begins  to  re- 
bound ;  emetics  act,  consciousness  returns  to  some  extent,  the  circulation 
frees  itself,  and  the  road  leadbg  towards  health  is  entered  upon.  Atropine 
should  be  administered  as  soon  as  there  is  decided  failure  of  the  respira- 
tion. With  it  should  be  given  strychnine,  which,  as  was  first  pointed  our 
by  H.  C-  Wood,  is  at  least  equally  as  efficient  as  atropine.     Both  alkaloids 


*  For  AH  account  of  Ihia  dlBfUBsion,  «ee  Tenth  «ditlan  oI  Ibis  trestlM- 
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^K>uld  be  given  liypodermically.  the  doses  being^  large  but  not  tOTiic  ;  one- 
fortielh  ot  a  gram  of  atropine  and  onc-tifteenth  of  sCrychmne  are,  in  most 
instances,  fair  commencing  diDses.  Repetiiion  shoiiltl  be  chiefly  guided 
by  the  effect  upon  the  respiration,  although  judgment  should  be  fonned 
in  part  from  a  bird's-eye  view  of  the  whole  case,  No  more  of  the  alka- 
loids should  ht*  used  ihan  is  necessary  lo  sustain  the  respiration  ;  so  long- 
as  this  junction  is  Improving  they  should  be  w^ithhdd. 

Whenever  there  is  failure  of  respiration  in  other  poisonings  than  that 
of  opium,  atropine  in  conjunction  with  strychnine  is  usefol.  It  has  been 
especially  commended  as  an  antidote  lo  pifisonous /uiig^i.'^ 

As  a  Lineal  ^(^j^/ff. —Locally  and  freely  applied^  bcLadonna  is  a 
*-edativei  and^  we  believe,  to  glandular  as  well  as  to  muscular  and  nen'ous 
tissues.  In  this  way  It  is  often  very  useful  in  varioiLS  local  iTiflammaticms. 
In  the  form  of  a  plaster  it  frequently  appears  to  do  good  in  palpitation 
&f  the  heart.  Its  u&e  locally  in  apasms  and  in  neuralgia  has  been  suffi- 
ciendy  dwelt  on.  In  mastitiSf  its  local  application  to  the  breast  is  often 
very  cilitvidous.  Whenever  belladonna  is  used  locally,  in  ordt^r  lo  got 
its  good  cifects  it  must  be  employed  freely.  At  the  same  time,  it  should 
be  remembered  that  a  number  of  cases  of  poisoning  by  its  external  ap- 
plicaiion  have  been  reported.*'  "  In  children  it  must  be  used  with  cauUon  ; 
in  adjlis,  with  a  reasonable  amount  of  care,  its  external  use  is  safe,  pro- 
vided directions  be  given  lo  have  it  washed  off  so  soon  as  any  affection  of 
the  s^ht  or  dryness  of  the  throat  is  induced. 

Use  in  Disfaj^s  of  the  £/i-.^The  instillation  of  a  four-grain  solution 
of  atropine  sulphate  into  the  eye  is  followed  in  about  fifteen  minutes  by 
dilatation  of  the  pupil^  usually  reaching  its  maximum  in  tu'enty-five  !o 
thirty-five  minutes,  and  lasting  until  the  third  day.  In  about  twenty-five 
minutes  the  power  of  accommodation  begins  to  be  lost,  and  in  an  hour 
and  a  half  to  two  hours  is  usually  fully  annulled  :  return  begins  on  the 
■  second  day,  but  the  function  may  not  be  fully  regained  for  over  a  week, 
Airopine  is  used  by  ophthalmologists  :  fir^t,  to  dilate  the  pupil  for  the 
purposes  of  ophthalmoscopy,  but  is  inferior  to  more  rapidly  and  fuga- 
ciously  acting  mydriiilics  ;  second,  in  iritii.  lo  keep  llic  pupil  from  being 
contracted  by  exudates,  to  give  rest  to  the  iris,  and  to  prevent  the  develop- 
ment of  extensive  synechias  \  for  this  purpose  it  is  probably  tlie  best  of  the 
mydriatirs  :  third,  lo  expose  the  lens  In  cases  of  Intipient  taiaratt,  so 
that  ail  portions  of  it  may  be  carefully  examined  :  fourth,  to  paralyse  ac- 
commodation, when  it  is  desired  to  determine  with  accuracy  the  refraction 
of  the  eye  for  the  titling  of  spectacles  or  other  purposes  ;  in  such  cases 
repeated  instiUaiii^ii  of  atropine  may  be  necessary  :  fifth,  to  give  rc5t  to 
th«  eye  and  exert  an  anodyne  alterative  influence  in  all  inflammation  of 
the  cornea  ;  in  phlycfertutar  Ifcratitis  it  is  especially  useful,  and  in  per- 
forating iilctrs  may  overcome  the  prolapse  of  the  iris  ;  for  this  purpose  it 
must  be  used  very  freely. 
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The  enstence  dl  gfaucoma,  or  any  tendency  lo  it,  is  a  contra- indica- 
tion to  the  use  d£  atropine.  It  may  in  chronic  glaucoma  precipitate  an 
acute  attack,  and  in  acuti^  glaucoma  causes  marked  increase  of  pain,  of 
congehtion,  and  ol  the  already  excessive  intra-ocular  tension. 

Belladonna  was  at  one  time  highly  commended  as  a  prophylactic 
against  uarietfev^r.  The  original  leaching'  of  Geoi^e  B.  Wood,  that  as 
such,  however,  it  has  no  value,  has  been  abundantly  conlinned  in  later 
times. 

Toxicology.— Sufficient  has  already  been  said  about  the  general 
symptoms  of  belladonna- poisoning-.  Those  which  are  characteristic  are 
the  drj'ness  o£  llic  throat,  llic  JncreaseJ  Irequency  of  brtathing,  the 
dilated  pupils,  the  red  efflorescence  on  the  skin,  the  rapid  pulse,  the 
active  talkative  deJiriiim,  sometimes  convulsions,  all  ending  in  abolition 
of  lunction,  as  shown  by  stupor,  rapid  teeble  pube,  cold  extremities, 
and  paralysis.  Morel  *'  calls  attention  to  a  sort  of  laryngitis  produced  by 
poisonous  doses  of  belladonna,  charactenzed  by  pain  in  the  larynx,  rough- 
ness of  voice,  and  the  cxpectorauon  of  minute,  pearly,  tough  pellets.  It 
was  present  in  (he  advanced  stages  of  two  cases  of  poisoning  under  his 
care. 

The  minimum  Fatal  doses  of  the  preparations  of  belladonna  are 
scarcely  knowii. 

An  enema  representing  eighty  grains  oF  the  root  Iiaf;  produced  deflih  in  five 
hours  ;"  but,  on  the  oilier  hand,  reco^-ery  has  occurred  aiter  the  ingestion  of  three 
drachms  uf  the  extract.*  A  tenth,  or  even  a  Iweniicth,  of  a  grain  of  atropine  will 
often  produce  al<irniLn^  symptoms;  yet  CliaQiber:^^  leporli  lecovery  in  a  child 
four  ye^rs  old  who  had  laken  about  two  triLSpoonfuh  cjf  u  sotudon  conraiuing  a 
gr^n  of  the  alkaloid  in  haJf  an  ounce- 
After  death  from  belladonna,  no  characteristic  lesions  are  to  be  found. 
In  the  treatment  of  belladonna- poisoning,  the  stomach  should  be 
emptied  by  means  of  emetics  or  the  stomach-pump,  and  tannic  acid  ex- 
hibited as  an  imperfecr  antidote.  The  various  symptoms  must  then 
be  met  as  they  arise,  respiration  and  ciiculalion  being  maintained  us  in 
Other  Uiircotic  poisoning.  The  exact  value  of  opium  in  belladonna- 
poisoning  has  not  been  determined,  and  its  employtnent  should  be  tenta- 
tive, although  good  bi  to  be  expected  from  its  judicious  use.  Physo- 
atigma  and  jaborandi  appear  to  be  somewhat  antagonistic  to  atropine 
within  certain  limits,  and  jaborandt  has  been  usad  in  atropine- poisoning. 
(See  Calabar  Rean  and  Jaborandi.)  AFter  toxic  doses  of  Itelladonna, 
there  is  generally  complete  retention  ol  urine  :  and  as,tbis  secretion  con- 
tains the  greater  part  of  the  ing;e5ted  poison,  and  as  reabsorption  from 
the  bladder  is  at  least  conceivable,  the  catheter  should  be  used  early. 

Administration.— Belladonna  is  never  used  internally  in  substance. 
All  the  preparations  of  the  U,  S.  Pharmacopceia  except  two  (designated 
below^  are  made  from   the  leaves.      They  are   the  tincture   (Tinctiira 
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Bbi.ladonn£  Foliorum — lifteen  percent*,  U.  S.)i  d<»c,  ten  to  thirty 
nunitns  (0.6-1,9  C.c.  >;  the  alcoholic  est  tract  (ExTH  actum  Eellauonn^ 
FoLiORUM    ALCOHnLicuM,   U.  S.),   titjse,    one-eighth  [o  one-ha.!f  grain 
<Ow008-0.03a  Gm.)  ;  the  fluid  extract  of  the  root  (Extractitm   Bella- 
DONN.c  Radicis  Flciuum,  U.  S.),  Uose,  one  to  two  minimb  (0.06-0.  la 
C,c^)  ;   the  plasier  (Emplastrum  Bi'ILLaixj.vn^h.^  tr.  S,*>   representing 
its  weight  of  root ;  the  ointment  (Unouentum  Bellai>onn-e,  U,  S.) 
containing  ten  per  cent  of  extract     The  liniment  (  Limmentum  Bi^lla- 
xxit^sx,  V.  S.  )  is  made  by  adding  five  per  cent,  of  camphor  to  the  fluid 
trjstriitl.      Atropine  sdphalc  CAtrop[N^  Suj.phas.  U.S.)  b  most  com- 
monly used,  on  account  o!  its  solubility  in  water.      Dose,  one- hundredth 
to  one-sixtieth  of  a  grain  (0.00065-0.001  Gm.).  increased  in  cases  oJ  poi- 
soning.     In  dropping  an  atropine  solution  in  the  eye  for  local  effect  the 
head  should  be  so  inclined  ihat  the  Huid  will  run  out  of  the  outer  cnnthua, 
whilst    pressure   may  be  applied   upon   the  optic  end  of  the  lachrymal 
dud   to   prevent    pi^^sage  of   the   solution   into  the  mouth.       Poisoning 
through  the  local  uae  of  the  remedy  by  ophthalmic  surgeons  has  often 
occurred. 

HoMATROPlNE  HVDROBROMATE.^HomatTopine  is  an  alkaloid  arti- 
ftciaUy  produced  from  atropine,  the  hydrGhrtymate  of  which  i^  preferred 
for  practical  use  on  account  of  its  being  stable  and  not  hygroscopic.  It 
is  said  to  cause,  when  taken  internally,  symptoms  similar  to  those  caused 
by  atropine,  except  in  regard  to  the  circulation.  The  retardation  of  the 
pulse  has  been  proved  by  Tweedy  and  Ringerj  Beyerj  and  De  Schwcinitz 
and  Hare '  to  be>  at  least  in  part,  the  result  of  a  direct  action  of  the  drug 
apon  the  heart-muscle  or  its  contained  ganglia^  since  in  the  frog  and  in  the 
lerrapin  the  a|jplication  of  huinairojiine  hydrobromate  tollic  e^tposed  heart 
ht  siht  reduces  very  greatly  the  number  of  the  beats.  In  the  dog  injec- 
don  of  the  alkaloid  into  the  jugular  vein  is  followed  by  a  fall  oE  as  much 
as  ibiny  or  foriy  beats  ]ier  minute,  which  De  Schweinit:;  and  Hare  believe 
to  be  In  part  due  to  stimulatior  of  the  vagi  nerves,  because  section  of 
the  vagi  causes  a  marked  increase  in  the  pulse-rate,  *' although  not 
such  a  rise  as  would  appear  if  the  inhibitory  apparauis  w;i3  intact."  De 
Schwdnitz  and  Hare  found  that  the  fal)  of  the  pulsc-ratc  was  accompanied 
by  a  marked  fall  of  the  arterial  pressure.  Since  the  production  of 
asphyxia  was  followed  at  this  time  by  a  pronounced  rise  in  the  arterial 
pressure,  it  would  appear  that  the  fall  of  pressure  is  not  the  result  of  a 
vaso-tnotor  paralysis,  but  of  the  cardiac  influence  of  the  druj;^. 

It  has  been  shown  by  the  experiments  of  Tweedy  and  Ringer,  con- 
firmed by  De  Schweiriti  and  liare,  that  homatropjnc  produces  in  the 
frog  a  brief  period  of  tetanus,  followed  by  absolute  muscular  relaxation, 

•  Ccmsllmtioofll  symplomE  are  renriily  prorijced  l>y  iNl-  (rei?  ultmnl  u?*  n\  heMo- 
donna  ftlaslvr  ai  nmtiitnf  ;  nml  p^TirntH  «;h'UiLrl  nlwiiy?  be  wnrni?cl  to  remnvt  Iht  pljuter 
UdryD«4  oHhroif  r>r  dmir(i*?f  nf  visifin  rnmenn.  ForcMM  otpoiwining  in  Ihli  Bvay,  we 
A-  y  -Wrrf  Htford.lAn   iW4.  alHo/ourw.  Amer.  Med.  AiS<K..\\.  IM. 
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with  abolition  o(  refiex  and  voluntary  activity,  loUowed  m  from  six  to 
eight  hours,  ii  the  dose  has  been  properly  proportioned,  by  reiurn  oi  voi- 
unlary  movements,  associated  with  tetanic  spasms  of  great  intensity. 
The  convulsive  movements  and  the  paralysis  are.  according  lo  Dc 
SchwoinitK  and  Hare,  of  spinjil  origin,  as  the  nerve-trunks  and  musds 
are  not  affected.     The  cause  of  death  U  centric  respiratory  paralysis. 

The  influence  of  the  alkaloid  upon  the  eye  is  practicaJly  identical  *iih 
that  of  atropine,  cKccpt  that  it  is  somewhat  more  feeble  and  is  much  more 
temporary.  The  pupil  begins  to  dilate  in  from  seven  to  twenty  minutfs 
afLcr  tile  in3t31atJon  of  the  drug,  and  accommodation  fails  m  from  forty  to 
ninety  minutes  ;  in  from  one  to  seventy-two  hours  the  recovery  is  com- 
plete. According  to  De  Schweinilz,  a  solution  of  one  in  eighty  is  suf- 
ficiently strong  to  paralyze  accommodation  completely,  provided  it  be 
dropped  repeatedly  into  the  eye.  When  it  is  dearcd  simply  to  dilate 
the  pvipil  for  ophthalmoscopic  examinations,  a  single  application  of  a 
solution  of  four  grains  to  tlie  ounce  suffices.  Homatropine  as  a  practical 
mydriatic  has  the  advantage  of  fugaciousness  of  action,  of  being  not  at  all 
irritant,  and  of  being  little  prone  lo  produce  systemic  disturbance 

STRAMONII   FOLIA— STRAMONIUM   LEAVES-     U.S. 
STRAMONII   SEMEN— STRAMONIUM    SEED-     U.S. 

The  leaves  and  seeds  respecUvely  of  the  Datura  Stramonium,  or 
JamesUfWH  W€cd^  a  coarse,  bushy,  annual  herb,  three  or  four  feet  high, 
grou^ng  in  waste  places  both  in  iliis  country  and  in  Great  Britain,  and 
rejidily  distinguished  liy  its  large,  funnel -shaped,  whitish,  fetid  flowers, 
and  its  quadrivalve  spinesccnt  capsules.  The  leaves  arc  large*  smooth. 
ovate,  irregularly  sinuate,  with  large  acute  teeth.  The  seeds  are  small, 
brownish  fjlack,  reniform.  with  a  bitterish  narcotic  taste.  The  alleged 
acdve  principle,  Datttrinc,  Js,  according  to  Ladenbuig,  a  mixture  of 
atropine  and  hyoscy amine. 

PHvsiot.DUtCAL  AcTitiN. — The  symptoms  of  poisoning  by  stramo- 
nium difTcr  in  no  respect  from  those  of  beUadonoa-poisoning,  alchough 
Laurent*  asserts  thnt  irregularity  of  the  heart's  action  is  more  marked 
under  the  influence  of  stramonium.  The  same  accelerated  pulse,  the 
same  elevation  of  temperature,  the  same  wild  delirium,  the  same  increased 
frequency  of  respiration,  the  same  widely  dilated  pupils,  the  same  red 
efflorescence  on  the  skin,  the  s^me  restlessness  or  convulsions,  occur  io 
both  cases,  and,  when  the  dose  has  been  sufficiendy  large,  end  alike  in 
abolition  of  the  functions  of  circulation,  respiration,  and  innervation,— 
stupor,  general  paralysis,  weak,  rapid,  thready  pulse,  and  threatened  as- 
phyxia constituting  the  phenomena  of  the  closing  scene  in  poisoning 
From  cither  narcotic. 

Charles  Laurent  found  that  under  the  microscope  the  capillaries  of 
the  frog's  web  could  be  seen  to  contract  upon  the  application  of  datiirine, 
even  after  division  of  the  nerves  of  the  limb  ;  that  the  pube-ratc  and 
arterial  tension  arc  both  augmented  by  small  doses  of  the  poison,  but 
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thai  by  large  do!»cs  the  aiteriaJ  tension  ia  diminished,  although  the  |3ubc 
is  slil!  tncreased  in  frequency  ;  that  i^'hen  the  heart  is  completely  separated 
fmm  all  connection  wixh  the  central  nervous;  sy^tein,  daturine  rediiCPS  the 
number  of  its  beats  ;  that  respiradoji  ia  accelerated,  even  after  section  of 
the  pneumogastrics :  that  by  moderate  doses  the  conduclijig  power  of  the 
sensor\'  or  of  the  motor  nervtrs  is  not  destroyed  ;  thil  the  muscular  con- 
tractility \&  not  aiTectcd  ;  that  scnall  doses  increase,  large  ones  diminish, 
intestinal  pcristabis.  Elabor:ht^  discussion  o!  these  facts  seems  unneces- 
sary. The  physiological  action  of  dafurine  is  not  to  be  distinguished 
Erom  that  of  atropine. 

Therapeutics. — Stramonium  may  be  used  to  meet  precisely  the 
tame  indications  as  belladonna..  It  has  been  especially  employed  in  spas- 
modic asthma,  chiefly  in  the  Form  of  cigarettes  made  by  rolling  up  the 
dried  leaver.  These  are  often  very  efficient  when  there  is  no  organic  dis- 
ease ;  but  Iheir  use  requires  some  caution^  as  very  alaming  symptoms, 
if  not  fatal  results,  have  been  produced  by  them.  In  the  form  of  cats- 
plasms,  stramonium  leaves  are  often  applied  with  advantage  to  painful 
Uca/  rnfiammaihns^  inflanted  hemorrhoids,  etc, 

Admintstkation. — The  oflicial  preparations  of  stramonium  are  all 
I  made  from  the  seeds.  They  are  the  extract  (ExTRACXt^M  Stramonii 
I  SeminiSj  U-  S.  ),  dose,  one-Iourth  to  one-half  grain  (0,016-0.0^2  Gm. ) ; 
the  cincture  (Tiwctitra  SrRAMo>Jii  Semimis — fifteen  per  cent.,  U.  S.j, 
I  dose,  ten  to  twenty  minims  (0.6-1.7  C.c, )  ;  the  fluid  extract  (Ex- 
j  TRAtTTM  Stramonii  Sewtnls  Fluidum,  U.  S- 1,  dose,  one  to  two 
1  mimms  (0.06-0. 13  C.c)  ;  and  the  ointment  (Uncuentum  Stramunu, 
■^L  S. ).  containing  ten  per  cent,  of  the  extract. 

^^P    ToxicOLoGV, — Accidental  poisoning,  especially  of  children,  by  sira- 
monium,  is  very  common.     In  all  points,  as  regards  both  symptoms  and 
.     trestm^^t,  stramonium- poisoning  and  balladonna-pc^soning  ai^  alike, 

rL  HY03CYAMU3.     U.3. 

"  Hyoscyamus  niger  is  a  coarse  herbaceous  biennial,  indigenous  in 
England,  and  nalurtili^ed  in  the  Northern  United  States,  whose  leaves 
^  and  flowering  tops  of  the  second  year's  g^rowth  are  official.  The  leaves 
arc  large,  oblong-ovate,  deeply  sin  Dated,  and  very  hairy.  Hyoscyamus 
comains  two  alkaloids  ;  one  is  crystal lizablen  constitutes  the  crystalline 
hyoscyamine  of  commerce,  and  its  sulphate  is  the  Hv'oscvamtn^  Sul- 
phas of  the  U,  S-  Pharmacopceia  ;  the  other  is  amorphous,  constitutes  the 
amorphous  hyoscyamine  of  commerce,  and  in  lis  pure  slate  is  Hyoscins 
^^^ec  page  i^^}-      Its  salts  arc  crystal lizable. 

^H     Physiological  AcxiON.^Both  SchrofT  and  Diolienberg  have  noticed 

^111   man.  as   the   result  of   the  ingestion   of  hyoscyamus,  dryness  of  the 

'      tliroat  and  mouth,  briel  sinking  of  the  pulae-rale,  followed  by  increased 

Irequency,   mydriasis,  giddiness,   muscular  weakness,  and   insecurity  of 

gait-     The  experiments  of  Schroff,  of  Laurent,  and  especially  of  Harley  * 

juditatc  di.it  hyoscyamus  is  mucli  more  of  an  hypnotic  than  is  bcdladunna. 
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Yet  Harle/s  recorded  oUservationa  would  seem  to  show  tliat  in  some 
mdividuab  hyoscyamus  induces  inaomma.  According  to  Harlcy,  the 
primary  sinking  ot  Che  pulse  is  much  jt)OTG  marked  after  hyoscyamus 
than  after  btlladonna,  Laurent'  affirms  that  the  delirium  caused  by 
hycscyaniua  b  calm,  while  that  produced  by  bcUadcnoa  is  furious  ; 
but  on  page  19  of  his  book  is  recorded  a  case  of  hen  bane -poisoning  in 
which  the  deHriurn  was  "  furious,  *  Schrof!'  asserted  ihat  pneumonia  is 
a  constant  and  even  characteristic  lesion  of  hyoscy  am  us -poisoning  in  the 
rabbir  j  but  Lcmattre  has  never  seen  more  than  little  scattered  points  oi 
hyperemia  ;  and  in  Laurent's  experience  even  these  have  always  been 
absent. 

According  to  the  elaborate  experiments  of  Laurent,  hyoscyamus  acts 
very  similarly  to  belladonna  upon  the  circulation,  the  respiration,  the 
nervous  system,  the  muscles,  and  the  intestines.  The  more  important 
of  these  conclusions  were  also  experimentally  arrived  at  by  Hcilmann* 
R.  Gnauck  ^  found  that  hyoscyamtne  ag^rees  with  atropine  in  its  action 
u[ion  ilie  vagu5  and  lieari-muscle,  bui  is  less  powerful  and  (ler^isteni  in 
its  influence,  and  also  acts  as  a  powerful  soporific :  it  further  appeared 
especially  to  dilate  the  internal  abdominal  vessels. 

Therapeutics. — Hyoscy^mus  may  be  used  to  fulfil  any  of  the  indi- 
cations for  which  belladonna  is  employed.  Clinical  ejiperience  appears 
in  a  measure  fo  bear  out  the  assertions  oi  various  authorities  as  to  the 
superiority  of  hyoscyamus  aa  an  hypnotic.  It  has  been  much  employed 
as  a  calmative  and  hypnotic  by  alienisLs  in  various  forms  of  dellriuus 
insam'fyt  but  is  inferior  to  hyoscine.  The  diagnosb  and  treatment  oE 
hyoseyamus-poisoning  are  identical  with  those  of  belladonna-poisoning. 

The  preparations  ;ire  the  extract  fE^TRAtruM  Hvoscvami,  U.  S.), 
dose,  one  to  three  grains  (0,06-0,19  Gm. )  ;  the  tincture  (TlNCTt'RA 
HvoscVAMl — fifteen  per  cent,,  U.  S, ),  dose,  half  a  lluidrachm  to  two  flui- 
drachms  (2-8  C.c)  ;  and  the  fluid  extract  (Extractum  Hvoscvami 
Fluidum,  U.  S.  },  dose,  five  minims  (0.3  Cc). 

HvoscvAMiN^-  Sui-HHAS.  U.  S.—HyascyaniJHe  snJphaU  is  a  whitish 
powder,  sometimes  indistinctly  crystalline,  very  soluble  in  water,  and 
having  a  bitter  taste.  According  to  ],  C.  Shaw,'  crystallized  hyoscyaminc 
affects  the  system  of  voluntary  movement  and  the  circulation,  including 
the  heart  ^nd  the  vaso- motor  system,  exacdy  a:^  atropine  does.  In  a 
single  experiment  the  respiration  did  not  seem  to  be  affected  as  by  atro- 
pine ;  but  this  is  contradicted  by  results  arrived  at  by  previous  experi- 
menters, and  needs  ronfjnjminn,  LTpon  man  Sbaw  believes,  as  do  many 
other  alienists,  that  hyoscyamine  acts  as  a  soporific.  He  states  that  it  is 
less  poweriul  as  a  mydriatic  than  is  atropine,  and  that  it  diminishes  the 
respiratory  rale  It  must  be  remembered  thai  rhese  studies  have  been 
made  upon  lunatics  ;  before  the  conclusions  can  be  accepted  as  estab- 
lished, much  more  elaborate  experimental  researches  are  necessary,  also 
studies  upon  normal  individuals,  and  especially  contr^isting  studies  made 
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;b  atropine  and  hyoscyainine  upon  maniacs  :  by  the  use  of  alternate 
upon  (he  same  individual  any  difTerence  of  action  of  the  two  drugs 
Id   readily  be  delected,      h   should   also   be  remi^mbered   [hat  in   hb 
idics  of  hyoscyaminc  upon  normal  men  Richter' noted  no  tendency 
sleep.      In  a  careful  comparative  study  of  hyoscyamme  and  atropine 
tn  a  case  of  acute  mania  by  Sydney  Ringer,*  the  two  alkaloids  were 
Kind  to  act  practically  alike      Commercial  hyoscyamine  was  formerly 
■r>'  impLire^  and  a  j^rajn  has  been  given  with  impunity  ;  but  one-fortieth 
ol  a  grain  of  the  pure  alkaloid  has  produced  violent  poisoning.' 

kCOCA.  U.S. 
The  leaves  o!  Erythroxylon  Coca,  a  South  American  shrub,  which 
very  largely  cultivated  in  Peru  and  neighboring  countries,  resemble 
in  siie  and  shape  those  of  tea,  but  are  not  dentate,  and  are  distin- 
guished from  most  medicinal  leaves  hy  a  slightJy  curved  line,  running 
-^irom  the  base  to  the  apex,  on  each  side  of  the  midrib,  and  produced 
Hfty  the  peculiar  folding  of  the  leal  in  the  bud.  In  1855  Gardeke  dis- 
eovered  in  coca  an  alkaloid  to  which  he  gave  the  name  Erythroxyline : 
but  this  principle  was  fii5l  thoroughly  studied  by  Albert  Niemann,  from 
whom  it  received  the  name  Coe<nne.  by  which  it  is  now  usually  known, 
U  occurs  in  colorless,  transparent  prisms,  soluble  in  seven  hundred  and 
four  parts  of  cold  water,  and  forms  with  the  acids  \^vy  bitter,  soluble, 
cry^^^^j^^lc  ^^1^  :  besides  cocaine,  the  leaves  contain  a  peculiar  tannin, 

tiown  as  coca-fannic  acid. 
Phvseologicai,  Action. — Local  Action. — Locally  applied,  coaiine 
ts  as  a  very  disCincI  and  certain  anaesthetic,  as  was  noted  by  Moreno  y 
^CLz.  in  1862,  and  by  Von  Anrep  in  1S80,  although  it  was  not  until  Sep- 
tember, 1884,  that  Karl  Koller'  demonstrated  the  practical  value  of  the 
drug.  According  to  the  observations  of  Von  Anrep,  the  nerves  of  special 
sense  are  as  readily  affected  as  are  those  of  common  sensibility  :  thus,  co- 
caine placed  upon  the  tongue  abolishes  at  the  place  of  contact,  for  the  lime 
being,  the  sense  of  taste-  At  the  point  of  contact  there  1:9  at  first  marked 
pallor,  but  after  a  short  time  very  pronounced  redness.  In  sexisitive 
membranes  like  the  conjunctiva,  cocaine  also  causes  at  first  much  pain. 
The  primary  pallor  is  alleged  to  be  due  to  a  very  powerful  constriction 
the  small  blood-vessels,  and  has  led  F.  H,  Bosworth  '  to  the  conclusion 
lat  cocaine  produces  rigid  ct!>*Uracfi&n  in  nnsirif>ed  rttuscuJar  JU'rcs  when- 
'er  it  comes  in  contact  with  them.  The  ana^lhesia  Is  not,  however,  due 
any  spastn  of  the  vessels,  but  to  a  direct  action  upon  the  nerve-lrunk. 
Lpplied  to  the  bared  nerve,  cocaine  paralyzes  first  the  sensitive  and 
;erwards  the  motor  fibres  (Feinberg*J-  Arloing'  asserts  that  the  con- 
'cenlraied  solution  of  cocaine  placed  on  the  bared  nerve  produces  a  dis* 
tinci  organic  change  in  the  nerve. 

According  to  the  experiments  of   Peter  Albertoni*  and  of   R.  Dan- 
lewsky,"  cocaine  in  ^tiflTicitrni  i  on ccn nation  acta  upon  all  forms  of  proto- 
im,  lirsi  exciting  and  tlien  paralyzing  functional  activity. 
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A6sorfiififn  and  Eiimiiuirion.- — Tin?  snhiljle  salts  of  cocaine  are  ab- 
sorbed with  great  rapidity.  They  have  lUc  powur  of  passing  with  Jmost 
equal  ease  through  all  mucous  membranes,  so  that  their  absorption  is 
almost  immediate  when  they  are  employed  locally  In  the  nose,  iirethra, 
or  other  part  ;  hence  the  large  number  of  serious  poiiioniiigs  whirh  hare 
resultcti  from  their  local  U3c,  They  probably  escape  with  most  of  the 
excretions  from  the  body,  but  appear  only  to  have  been  delected  in  the 
urine  (Thomas  Moreno  y  Mait'). 

General  Adwn. — Ftotn  the  days  of  the  Incos  the  leaves  of  the  coca 
plant  have  been  enormously  used  by  the  natives  of  Western  South 
America  as  a  stimulant,  and  it  ta  stated  thai  about  forty  million  pounds 
of  them  are  annually  harvested.  Mixed  with  ashes  or  a  little  lime, 
they  are  chewed,  and  are  said  to  increase  greatly  for  the  lime  being 
thc^  muscular  sirei3gth  and  emiurance.  Although  o:>ca  is  thus  employed 
habitually,  no  scientific  observers  have  given  detailed  reports  of  ibe 
symptoms  which  it  causes  in  the  South  American  natives,  observers  con- 
teniii;g  themselves  with  the  mere  Fitatement  that  the  physical  a.nd  menial 
powers  of  the  natives  are  greatly  stimulated  by  tlie  drug.  Moderate 
doses  appear  to  increase  temporarily^  to  a  very  extraordinary  degree, 
both  physical  ami  mental  power.  Various  traveller  concur  in  praising 
the  peculiar  sense  of  calm  and  happiness,  the  insensibility  to  fatigue, 
and  the  increase  of  bodily  and  mental  activity  which  the  dnjg  produces, 

Monteg^za  states  that  when  he  look  two  hundred  grains  of  the  leaves 
he  was  in  a  short  time  plunged  into  a  condition  of  peculiar  delirious  treat!- 
tude,  in  which  he  seemed  to  be  isolated  from  the  rest  of  the  world 
and  to  live  in  a  peculiar  atmosphere  of  active  calm.  In  a  little  while 
there  came  also  a  sense  of  plenitude  of  power  which  was  accompanied  by 
a  real  increase  of  physical  ability,  so  that  gymuBStics  which  in  his  ordi- 
nary condition  were  impossible  to  him  became  easy.  This  slate  was  suc- 
ceeded by  a  natural  profound  sleep,  lasting  sometimes  for  twenty-four 
hours. 


Thus,  on  one  occaskin  Mont^Kaiza  look  thirty-five  gT^mmes,  and  an  hour  later 
nine  giamm^  etc.,  until  he  had  [aktn  in  the  cou^M^  of  two  hours  sixty  EratnmeK  in 
all.  The  heart,  which  after  the  earliest  dose  had  tieen  slow  in  its  aciion,  directly 
after  the  Mcond  dose  suddenly  became  rapid  and  ver>'  viulent  in  its  beats ;  but 
at  ll^  end  of  the  Iao  hours  Ihc  ^>alpita(ion.4  had  ceased,  althouj^h  the  pulse  ivas 
alill  J^  per  minute.  ThriE  was  now  a  condition  ol  inluxJcatiun  similai  lo  tliat 
which  is  produced  hy  hashish,  Monie^fly-za  was  |xissessed  liy  a  *t?elii^  <jf  intense 
beatitude  and  inner  joyoiisn««,  while  a  tiurression  nf  visioa^i  and  phantasnta- 
goritu  most  brilliant  in  color  nnd  form,  trooped  rapidly  bciorc  his  eyes.  He 
seemed  lo  himseli  to  look  upon  a  vorld  uf  shirting  and  inct^ssant  activity,  as  into 
a  kalriduscupt.  He  rapidly  passed  into  a  delirious  conJi;ion.  in  which  he  ^)- 
peareil  to  hiTnf;elf  to  In?  nTicon*idt>u^H  although  when  addressed  he  would  answer 
rationaltv.  To  hi^  own  consciousness  he  was,  as  it  were,  tniried  in  a  revery,  or 
perhaps  a  more  accurate  description  would  be  to  say  thiit  he  ielt  as  though,  b>'  a 
suddtn  nish  of  intcllcttuiil  and  ciiiolj'in.il  lj{e^  he  was  carried  out  of  himself,  and 
knew  nut  whether  ht  ttS-s  in  or  oni  of  the  lx>dy.  An  tiour  or  two  later  lie  ums  stiUi- 
dentlycalm  to  say  to  his  friends  "that  God  was  unjust,  in  that  he  had  made  man 
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lo  live  withom  e;itir^;  cckts-  T  prefer  a  life  of  t&)  ye-irs  of  coca  lo  one  oi  a  ihoiisarRJ 
yeais  without  it."  As  this  sUte  was  passing  o^.  b*-  was  seized  witii  :ui  almost  irre 
nstjbic  desire  lo  repruducie  its  tleliriuin  bv  taking  more  coca,  Fina]Lv»  however,  he 
fcll  ifilo  A  condition  of  sleep,  which  lasted  only  three  hoius.  After  this  hm  *as  able 
to  rtsume  at  once  KLs  E^rdinary  occupations,  an*I  oRereri  no  physical  evidence  ol  his 
toca  debsudi. 

The  moderate  daily  use  of  coca,  according  to  our  beat  Inforri-iaiLon.  b 
not  injiiHous,  and  increases  the  working  powers  ;  but,  according  to 
Poeppig,  the  habit  at  excessive  use  h  readily  formed,  3rd  produces  very 
senoiis  results.  The  first  symptoms  are  usually  those  of  disorder  of 
the  digestive  organs.  Little  by  little  the  power  ol  digestion  is  lost ;  an 
incurable  msoninia  (s  developed,  emaciation  becomes  extreme,  ascites 
appears,  and  the  patient  iinally  dies  in  a  condition  of  general  marasmus- 
Other  axithore  especially  dwell  upon  the  enfecblement  of  the  intellectual 
faculties  as  very  marked  in  those  who  use  the  stimulant  to  excess. 
TscJmdy  slates  thai  ihe  inveterate  coca-chewer  can  be  recognised  by  his 
uncertain  step,  his  general  apathy,  his  sunken  eyc3  siirroundcd  by  a  deep 
purple  aureole,  his  trembling  lips,  his  green  encrusted  teeth,  his  exces- 
sively fetid  breath,  and  the  peculiJir  Ijkckness  about  the  corners  ot  the 
mouth. 

Pronounced  aphrodisiac  properties  have  been  attributed  lo  coca,  but 
they  seem  to  rest  upon  tradition  mther  than  upon  demonstrated  experi- 
ence. According  to  M.  Unanne,  ihe  ancient  inhabitants  of  Peru  repre- 
sented Venus  by  a  female  figure  with  a  coca-leaf  in  her  hand,  and  the 
stil]  plays  an  important  part  in  the  nuptial  ceremonies  of  the  fndians. 
It  has  been  affirmed  by  Tschudy  and  Unanne  that  coca  is  able  to  take 
the  place  of  food  ;  but  this  is  clearly  nol  the  case.  Wcddell  himself 
states  that  although  an  Indian  chewing  the  coca  could  go  on  foot  many 
hours  without  fatigue  and  willioui  foiid,  yet  at  the  end  he  would  eat  more 
at  one  repast  than  he  himself  would  take  in  two  days.  He  accords  with 
Bibra  *  in  stating  that  coca  has  the  power  of  putting  nside  for  some 
rime  the  sense  uf  hunger.  While,  however,  it  may  mask  the  appetite,  it 
certainly  does  not  nourish  the  body,  and  it  is  indeed  most  probable  that 
absence  of  hunger  is  the  outcome  of  a  local  benumbing  o(  the  gastric 
es.  Thomas  Moreno  y  Mai?  made  several  crucial  experiments  by 
eeping  animals  In  paJrs  without  food,  and  giving  to  one  coca  freely- 
These  experiments  have  been  repeated  by  B.  von  Anrep,"  and  in  every 
case  the  animal  which  received  the  coca  died  at  least  as  early  as  its 
ate. 
The  symptoms  which  have  been  present  in  cocaine- poisoning,  or  have 
been  produced  by  the  coca-leaf  or  its  preparations,  in  the  United  States 
or  in  Europe,  difler  essentially  from  llie  descriptions  of  those  said  to  be 
caused  by  the  plant  in  the  South  American  natives.*     We  believe  thai  in 
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*  Tbe  befic-r  «T  H-  H,  Rusbj,  that  ttiue  diRervnccK  depend  npon  aUeratrdns  oF  ihe 
Iciif  dunnc  it«  dtytiiG  and  truumlBtiion  Acrma  the  leu.  has  hmrdty  been  BEialBinod 
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no  recorded  casvs  has  there  been  anythiii^  resembling  ihe  beatific  visions 
and  cxhilaralions  described  by  Montegazza.  Ordinarily,  in  the  mildesi 
cases  of  poisoning  with  us,  (here  are  great  restlessness  and  nervous  ck- 
ciiemeni.  Tiut  no  sense  of  beatitude  ;  ratlicr  a  condition  of  terror.  Wiih 
this  stale  come  usually  distinctly  accelerated  puJso,  increased  frcijoeDcy 
of  respiration,  and,  perchance,  muscular  twitchings  or  even  mild  con- 
vulsions. En  the  more  severe  cases  of  poisoning  the  symptoms  vaiy; 
sometimes  there  have  been  nausea,  vomiting,  rapid,  aJmost  imperceptible 
putsei  great  perspiration,  and  collapse  with  or  without  loss  of  conscious- 
ness ;  in  other  cases  the  pulse  has  been  slow  and  feeble,  and  someiiraes 
pronounced  cyanosiSn  with  slow  or  almost  arrested  rL-spiration,  has  been 
the  most  alarming  manifestation.  The  pupils  are  usually  dilated,  but 
have  been  reported  in  some  cases  as  "contracted.*"  After  very  large 
dose»  convulsions  usually  oocur  ;  they  are  often  violent  and  epileptiform  ; 
cot  rardy,  at  times,  at  least,  ihcy  are  partial,  and  in  many  cases  opisthot- 
onos has  been  pronounced.  Conaciousne^  rarely  escapes  ;  usually  it  'tt] 
simply  lo^t.  but  sometimes  It  is  merg^ed  into  a  mania  with  halluctnatioaft 
and  delusions,  which  mania  may  become  violent  and  even  homtddal,  as 
in  a  case  reported  by  Maltison. 
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Very  small  closes  (one-  lo  three-one-hundredths  of  a  grain  of  cocaine)  pi 
in  the  frog  no  olher  symptoms  thiui  some  evidence  of  excttement.     Atter 
of  from  one-tentlk  to  oiH-tiiti?lh  of  u  ^ain  the  iroj^  becomes  <]ULet,  with  an  apparent 
incrc^'it.  however^  in  the  fcAcjl  activity,  sunictinw^i  amoiiiitiiig  to  tcUiniis,  followed 
by  Encrensing  palsy  and  failure  of  ihe  respiration  ;  very  large  doses  produce  symp^f 
tome  of  paralysis,  V 

la  Ihe  domestic  animals  the  ^ymptom^  vary.     In  the  rabbit  there  Is  RrsL  a  peca- 
liar  state  o[  (juict,  fullo^t  cd  In  a  h^  monienU  by  n  condiLiou  of  great  cjtcilcmcnt, 
fn  which  the  animal  springs  and  jumps  about.    A  few  ntmutes  later  the  rabbit  a^in 
becomes  quiet,  and  now,  iilthcugh  trembling  much,  k  so  weak  that  he  moves  wiiti^ 
difficulty.     The  tremblings  increase  until  they  merge  in  con valsiue  movements  o^B 
tlie  legs,  while  al  the  same  time  there  is  partial  pirapltgia  ;  jicndulam  movements™ 
of  ttte  head  are  very  niarktd,  cind  fmally  tpilt:piiform  convulhiuijs  appear,  while 
simultaneously  a  peculiar  telanic  rigidity  seems  to  indicate  spinal  eicitement 
lethal  dose  for  a  rabbit  is  put  at  a  grain  and  a  hah  per  kilo.     Dr^  and  eats 
cajd  to  be  more  susceptible  lo  the  action  of  cocaine  than  is  the  rabbit,  and  to 
similar  symptunia,  but  especially  with  the  dog  the  evJiJeiices  of  menial  eiciiemcnt 
arc  more  pronomired  h 

Acrording  to  Von  Anrep,  lifter  an  injection  of  cocaine  Ehe  dog  will  dancjj 
and  leap,  never  standing  still  lor  a  moment,  and  continually  circling  arotind  the 
ejipcrimealcrr  The  movements  are  not  at  all  those  oi  convulsons,  but  \rilunlar}", 
and  accompanied  by  every  e?(pression  of  joy  and  exhilaration.  This  may  condone 
for  hours,  the  animal  then  becoming  gradually  quiet,  and  passing  finally  into  his 
normal  condition.  If  instead  of  a  moderate  dose  a  Io\ic  one  has  been  given,  there 
is  first  a  period  in  which  the  animal  Is  very  restless  but  ;^eems  full  of  terror  and 
anxiety  -,  tlie  least  sound  frij^htcn^  hiiii,  causing^  him  to  tremble  cULd  to  drop  his  tdil 
between  his  le^.  He  does  nut  a^jpear  at  this  time  to  know  his  master.  Rbylh- 
mical  movements  of  almost  all  portions  of  the  body  accompany  this  state.  Fifteen 
or  tu'enty  minutes  later  the  mental  condition  altcrSn  and  the  dog  beci^mes  appar- 
ently fall  ol  joyous  excitement.  He  barks  loudly,  runs  from  one  person  lo  another, 
licking  them»  and  ei^inf  ^H  the  chaiaclerislic  signs  of  joy.  After  a  few  momeats 
thi-i  condition  gives  way  to  one  of  incrensing  leebleness ;  the  dog  gradually 
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CDQLC?!  unable  to  move,  rhythmicHl  movemtnis.  tranjpSn  and  convulsive  symp^ums 
appear;  Ehe  penduluir-like  E^winging  of  ihe  head  geU  very  viulenl,  and  M.  last 
narcofiis.  with  epilepilform  coni-ulsions^  develops  It  is  evident  that  many  of  the^e 
symptcms  are  psych  ical- 

Af'frtvms  Sysiern.^^loca\i\c  acis  with  great  power  upon  the  cerebral 
cortex-  The  peculiar  sense  of  calm  which  foUoftS  raotierate  doses  of  the 
drug  is  evidently  the  result  of  an  influence  which  after  la^e  doses  causes 
an  estalted  deliruim. 

The  stimulating  influence  of  cocaine  upon  the  cerebrum  ia  further 
shown  in  the  results  reached  by  Mosso,  — namely,  thut  the  reaction  time  of 
elementary  perceptions  is  lessened,  although  the  drug  produces  no  note- 
worthy Jlfitrcnce  In  the  capibililSes  of  nerves  of  conducting  impulses. 

B,  von  Anrep  believes  thiit  the  drug  has  a  very  distinct  and  peculiar 
influence  upon  the  semiciraiiar  canais.  tliereby  causing  the  peculiar  pen- 
dulum-like motions  of  the  head,  the  lack  of  coordination,  and  the  rolling 
convulsions  especially  seen  in  doves. 

^>inci  Ci>rd^ — According  to  the  researches  of  Von  Anrep,  the  con- 
vulsive movements  are  of  cerebral  origin,  and  are  arrested  by  section  of 
ihc  spinal   cord;  but   the  ejtpennicnls  of    L.    I.  Tumass'"  indicate  that 
Uuy  do  not  arise  in  the  psycho-molor  centres  of  the  brain-cortex,  since 
he  found  not  only  that  the  local  application  of  cocaine  lessens  the  irriia- 
boltty  of  these  centres,  but  also  that  during  the  convulsive  stage  of  cocaine- 
poisoning  the  centres  are   less  sensitive   than   normal       Danini,   more- 
ver,  appears  to  have  found  thai  section  of  the  cord  does  not  prevent  con- 
ions  in  the  hind  feet,  and  tbe  experiments  uf  Mcj^kj  show  that  when 
upper  cord  is  cut  in  the  dog  and  Che  animal  cocainized^  the  irritation 
ol  the  ner\'e-trurtk  or  of  the  surface  will  produce  In  a  httle  while  general 
^Hoiuscular  rigidity.      Roth  Mosso  and  Von  Anrep  are  in  accord  with  other 
^^bscr\'ers  in  slating  that   reflex  activity  is  at  first  increased   by  cocaine, 
and  the  evidence  seems  to  show  that  while  the  convulsive  movements  of 
the  poisoned  animal  originate  chiefly  in  ihe  brain,  yet  there  is  a  primary 
^atagc  of  excited  reflex  activity,  the  result  of  a  direct  action   upon   the 
^^kinal  cord.     The  motor  paralysis  and  the  loss  of  reflex  activity  which 
^^rnally  occur  in  cocaine- poisoning  are  probably  in  part  the  resuli  ol  an 
influence  upon  the  nerves  -.  but  that  they  arc  chiefly  due  to  a  direct  seda- 
live  action  upon  the  spinal  cord  seems  to  follow  from  the  experiments  of 

fosso,  who  found  that  *hen  he  so  bout^d  the  hind  legs  of  the  frog  as  to 
event  the  access  of  cocaine  to  the  nerves,  there  was  a  rapid  loss  of  rcficA 
tivily,  and  indeed  a  complete  paralysis,  at  a  time  when  both  the  motor 
d  the  sensor}*  nerves  were  still  intact. 
An  observation  made  at  a  certain  stage  of  the  poisoning  by  Dr  Ott 
I  — viz.,  that  irritation  of  the  posterior  column  of  the  spinal  tord  produced 
no  effect,  while  a  prick  of  the  anterior  column  was  followed  by  the  usual 
r*^ult — indicaies  that  there  is  the  same  difference  in  action  upon  the 
sensory  and  motor  tracts  as  upon  the  corresponding  ncn'c- trunks  :  but 
MosfiO's  experiments  upon  tritons  led  him  10  conclude  thai  the  power  of 
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conducting   impulses  efferently,  ot  /ram  ihe  centra,  is  first  losi  in  the 
spinal  cord  poisoned  with  coc:ainc, 

Nfirves. — Almost  all  observers  agree  Chat  the  scnt^ry  turves  aJler  suf- 
ficient doses  are  finally  paraly2ed  in  cocaine-poisoning  ;  but  Mosso" 
believes  that  the  respiratory  centre  is  niore  susceptible  to  tile  action  kX 
cocaine  than  are  the  sensor\'  ner\'es,  and  certainly  dosea  of  the  alkaloid 
not  dangerous  ro  life  have  no  perceptible  general  ef!ect  upon  the  sensory 
nerves.  The  experiments  u\  Nikolsky,  of  B-  von  Anrep,  of  Otl,  and  of 
LafFont  seem  to  prove  that  the  sensory  paralysis  is  preceded  by  increased 
iuncUoral  activity,  which  is  in  accord  with  the  observation  of  Mosso,  thai 
in  dose^  of  0.05  to  o.  i  gramme  cocaine  increases  in  man  tbe  sensibiliiy 
of  the  skin. 

According  to  Danini,  the  motor  narves  in  the  frog  remain  irritable 
unlit  after  death  ;  but,  according  to  Nikolaky.  their  functional  activity 
13  first  increased  and  afterwards  destroyed.  Otl  also  asserts  that  co- 
caine  depresses  the  motor  nerves.  Moreno  y  Maiz  found  that  when 
he  tied  the  iliac  artery  of  a  frog  on  one  side  and  adminisiered  cocaine 
anteriorly,  tbere  camcf  a  time  when  irritation  of  the  poisoned  limb 
caused  no  movement,  while  irritation  of  the  protected  extremity  pro- 
voked very  distinct  general  reflexes  ;  at  the  same  time  there  was  dimin- 
ashed  motility  in  the  non-protected  limb  as  compared  with  the  pro- 
tected one  :  facts  which,  of  course,  indicate  that  the  drug  finally  depresses 
both  niotor  ^nd  sensory  6bres,  but  th^t  its  action  upon  the  motor  is 
ibordinaie  to  that  upon  the  sensory  nerves.  Ott  also  noticed  that 
there  is  a  time  In  the  poisoning  when  irritation  of  the  central  end  of  a 
cut  sciatic  ner\'e  produces  no  response,  while  irritation  of  its  peripheral 
end  causes  muscular  action,  and  thereby  confirms  the  wew  that  the  drug 
affects  tite  sensory  earlier  and  more  powerfully  than  the  motor  nerves. 
H.  Alms  found  "  that  a  five  per  cent  solution  of  cocaine  in  contact  with 
the  isolated  ischiatie  p1e?fus  of  the  frog  caused  absolute  anaesthesia  of  the 
leg  and  apparent  loss  of  motor  power,  the  leg  lying  motionless  and  trails 
ing  behind.  Nevertheless,  strong  irritation  upon  Che  front  leg  of  the  frog 
caused  immediate  movements  which  were  shared  by  the  cocainiaed  hind 
leg,  showing  ihat  the  motor  filaments  were  not  paralyzed.  The  ejiperi- 
mcnts  of  Alms  indicate  that  the  extreme  peripheral  filaments  of  the  nerve 
are  first  af!ected,  since  at  a  certain  period  most  severe  irritation  of  the 
skin  produced  no  pain  in  the  poisoned  rabbit,  although  the  injection  of 
irritating  materials  evidenUy  caused  violent  pain, 

The  discovery  of  Mosso,  that  the  local  application  of  cocaine  sus- 
pends functional  activity  in  motor  nerves,  has  been  confirmed  by  L, 
Popiel^ki,'"  and  it  must  be  considered  as  demonstrated  that  cocaine  is  a 
parafyzanl  to  both  moior  and  sensory  nerves,  alihou^h  it  acts  much 
pmt'erfuHy  ufiOH  ike  sensaty  nerves. 

Ciraiiutwn.—T\\^  action  of  cocaine  upon  the  circulation  is  in  si 
details  so  complex  that  in  spile  of  much  work  it  is  not  yet  fully  understood. 
but  in  the  main  our  knowledge  concerning  it  is  clear.      The  concordant 
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experimental  results  obtained  by  Ott.  by  Von  Anrep^  by  Vulpian,  by 
Laborde,  by  Nikolsky,  by  Damni,  and  by  Reichert'*  show  iha.t  the 
moderaie'dose  of  cticaine  producer  an  inirrease  in  the  arterial  pressure. 

It  15  true  Ihat  some  of  these  i^Kperiinenters  employed  cnly  non-furjirized  ani- 
nuls.  but  <Jthen  pracij^d  curarization  and  artiticial  rcapiration,  ^o  Uial  il  must 
be  acknowledged  that  whilst  disturbance  caf  tlic  respiiiilory  and  muscular  sy^lem, 
by  the  alkaloid  may  secondaril)'  increase  Uie  hlcnid-pTewiure.  yf?t  it  lias  die  power 
of  directly  increasing  ihe  artenal  pressure.  The  Uct  that  various  ejipetimenters 
have  failed  to  obtain  the  incicivseof  pressure  jusl  spoken  o(  b  in  some  cases  to  be  ex- 
plainn]  b>  their  h.ivini;  used  too  large  doses,  all  itivcstigalora  agreting  lliat  the  loo 
Urge  dose  of  iiLrtT^ine  fiuiilly-  decreases  pressure  1  in  other  cases,  when  snvill  dcises 
of  cocaine  were  employer!  (Berthnlrf"*),  U  i^  probable  that  so  much  curare  had  been 
giv«n  that  the  drugged  heart  and  blcssd-vessels  were  unable  to  respond  to  a  new 
ptHM>n  :  certainly  the  evidence  is  overwhelming  that  cocaine  directly  increases 
t^tood-prcssure. 

The  experiments  oJ  Danini,  of  Berthold,  and  of  Reichert  are  con- 
cordant in  showing  that  after  section  of  the  spinal  cord  alone,  or  ol  the 
spinal  cord  and  the  vagi,  cocaine  doc3  not  distinctly  increase  the  arte- 
rial pressure, — proof  that  the  chief  cause  of  the  riseol  the  arterial  press- 
ore  under  the  influence  of  cocaine  Is  centric  vaso-tnotor  spasm. 

Concerning  ihc  action  of  cocaine  upon  the  heart  itself  there  ia  such 
conflict  of  testimony  as  to  require  further  experimentation  before  positive 
conclusions  can  be  reached,  but  the  drift  of  the  present  evidence  is  to 
show  that  ihe  small  dose  of  cocaine  moderately  stitnulates  the  heart,  and 
that  the  large  toxic  dose  finally  depresses  il. 

As  showing  the  stimulant  action  of  the  small  dose  of  cocaine,  Mosso  and  H-  G. 
ficycr,^*  as  the  result  of  their  c:tpeTimcntal  studies,  made  in  the  one  case  on  the  cut- 
cnit  frog's  heart,  in  the  oiher  upon  the  isolated  heart  of  the  terrapin,  found  thai  the 
minute  dose  of  the  alkaloid  increased  the  whole  amouni  of  force  put  out  by  the 
heart,  as  well  as  the  power  ol  the  individual  systolic  contractior  ;  whiJsl  Pachon 
and  Mouliruer.'^  in  experiments  with  cocaine  on  the  heart  of  the  frog  in  sihi.  find 
that  aflei  a  moderate  dose  ol  cocaine  there  is  a  hipcrtonicily  of  the  heart  due  to  a 
direct  aciion  upon  iJie  muscular  fibres.  Observers  afTitm  that  the  heart  of  ihe  mam- 
mal is  arretted  by  the  iox\c  dose  in  diastole,  which  i^  in  accord  with  the  statements 
of  Von  Anrep  and  Nikolsky  concerning  the  heart  ol  the  frog  and  of  H.  G.  Beyer 
oooccming  dial  of  the  terrapin,  diastolic  arrest  l>einp  affirmed  by  all  these  investi- 
gatot^.  Pachon  and  Moulinier  declare  that  llic  ventricles  are  arrested  in  systole. 
the  auricle*  in  diastole.  According  to  ihew:  invesiig-iiors,  the  arythmia  of  advanced 
cocaine-poisoning  is  really  a  rhythm  which  differs  from  the  normal  in  that  the  oon- 
tractJons  occur  in  regular  groups ;  later  there  is  a  dissociation  of  the  auricular  and 

tricuUr  rhythms. 
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The  fact  that  section  of  the  spinal  cord — that  is,  separation  of  the 
general  capillaries  of  the  body  from  the  vaso-motor  centres — largely  or 
allogctber  prevents  the  rise  of  arterial  pressure  produced  by  cocabe  indi- 
cates thai  the  alkaloid  has  little  or  no  direct  influence  upon  the  vessels 
tbemwlves,  but  the  matter  is  not  as  clear  aa  appears  m  first  sighL 

The  e^-idence  as  to  the  fncts  is  contradictory,  Mo^so  found  that  when  he  ex- 
perimented with  artificial  circulation  upon  extirpated  kidneys  small  doses  of  cocaine 
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had  no  sensible  efiecl  upon  tlit  blood-vessels  ;  and  Durdufi  slates  ihat  marked 
rowing  of  Ihc  vcs-^ieU  of  the  rabbit's  ear  tan  be  seen  Vkh&x  cocaine  is  injected. 
b  prevtnlctl  by  previous  settion  of  ihc  syrupalhelic,  Couirariwise,  H.  G.  Bc>i 
fount]  U\  experiments  upon  the  lerrapin  that  both  l^rge  anJ  small  dG<>es  cif  rocame 
prodirce  cortlfaciion  o(  The  hlcxid-vessek  by  3  direct  influence  ;  and  [  jffom  eip^ 
menlaUy  reached  the  conclvision  that  one  of  the  chief  actions  of  cocaine  is  to  clid- 
Iract  [he  bloDd-vcssels  by  affecting  ihc  ner%'C-cndin^  in  their  walls.  The  r^sult^  of 
the  pleiljysmographic  smdics  oi  Mosso — namely-  thai  in  man  therapeutic  doses  ui 
cocaine  cause  conrraction  of  the  blnod-vewiels— ^have  no  hearing  upon  the  matter  in 
hand,  since  such  contraction  might  or  might  not  be  of  centric  origin.  It  should 
also  be  stated  that  in  sotnc  of  Reicheci'ij  experiments  there  i^os  a  slight  rise  in  (he 
arterial  pressure  produced  by  cocaine  after  section  of  the  conL 

The  well-kiiowH  conscringing  of  blood- vessels  by  the  local  application 
of  cocaine  c^n  hardly  be  explained  except  by  dCtiibuling  Co  ihtr  allialoid 
the  power  of  acting  upon  the  blood-vessel  walls.  It  should  be  noted 
that  in  such  cases  the  cocaine  is  brought  in  enormous  quantities  an<l 
great  concentraucn  into  cfimact  with  ihe  blond-vessels  ;  and  in  view  of 
the  contradiction  in  the  e^tperimental  evidence,  the  most  probable  con- 
clusion is  that  cocaine  has  direct  relations  with  the  muscle -fibres  in  the 
arteriole  walls,  but  that  it  acis  so  feebly  upon  ihem  in  comparison  «ith 
its  influence  upon  nerve-centres  that  even  in  general  poisoning  with  th< 
alkaloid  the  influence  upoa  the  blood-vessel  walls  is  overshadowed  by 
much  greater  powers  of  the  drug. 

The  resulls  of  the  studies  made  by  various  investigators  with  tie 
direct  application  of  cocaine  to  the  heart  lead  to  the  conclusion  that 
whilst  small  doses  of  the  alkaloid  feebly  stimukte  the  viscus,  toxic  dose 
act  as  a  depressant  and  finally  as  a  paralyzant  ;  that  cardiac  depression  i 
one  of  the  causes  of  low  arterial  pressure  m  advanced  cocaine- poisoni 
is  further  evidenced  by  the  rapid  and  immediate  fall  in  the  pressure  which 
occurs  when  cocaine  is  injecle*!  into  a  dog  whose  spinal  cord  has  been  cut 
and  vaso-motor  system  paralyzed*  The  opinion  of  Relcherl,  that  widen- 
ing of  the  blood-paths  by  vaso-motor  paralysis  is  the  most  important 
factor  in  the  causation  of  lowered  blood -pressure  in  advanced  cocaine- 
poisoning,  seems  to  ]>e  so  far  correct  that  the  probabilities  are  that  sac. 
widening  of  the  blood-paths  occurs. 

The  testimony  as  fo  the  action  of  the  alkaloid  upon  the  pulse-rate  an 
upon  the  inhibitL^ry  nerves  of  the  heart  is  ^o  various  that  no  positive 
elusions  are  warranted  without  further  study. 

VoD  Anrep  states  that  the  pulse-rate  is  tisually  Increased,  but  thai  this  in 
ifi  not  marked  in  rabbitj;,  while  in  Utt'^  experiments  upon  dogs  the  pube  usually 
becomes  slo^str.  Vi>n  Anrcp  also  states  that  the  vagi  are  paralyzed  by  large  doscf 
of  cocaine^  while  Oti,  Nikolsky^  Laflont,  and  Durdufi  '*  declare  that  ii  does  not 
alien  tlie  vagi,  and  Bertholct  states  that  previous  action  uf  the  vagi  has  no  efTeri 
upon  the  course  of  the  symptoms  caused  by  cocaine- 

Reicherl  found  in  an  elaborate  series  of  studies  that  by  small  doses  of  cocaine 
the  pulso-rate  in  at  first  decreased,  then  incrcascdj  and  linaTly  decreased.  In  regard 
to  the  causes  of  the  alttrraiions  of  the  pulse  he  cnirje  to  the  following  conclusiuos  1 
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"Very  Amall  doacs  of  cocmnc  iJccreasctlicratcbyatiiiiijIaliiig  Che  cardic-inhibi' 
;  small  lo  moderaie  ctwes  increase  llie  rate  by  depre-^sJQg  ihe^^e  cen- 
Some  ca&e^  by  depressing  al&o  ^he  cardjo-inhibitory  ganglion;  large 
caitsea  tRin^ienl  decrease,  followed  by  a  riseor  npermaneiit  decrease^  the  de- 
crease bcinK  due  lo  a  dcprKsion  of  fhc  accelerator  or  (inoii:>r  ganglion  in  the  licart, 
atid  Ihe  ititrtHSe  lo  the  fiictors  before  nieiiliuned.  TheeitrtlLtj-inhibUiiry  rpntres  are 
invariably  al?lected,  bemjr  pTimarily  ^Uimulaled  and  ^reccmdarily  depressed," 


Musdes. — Although  ihcrc  ia  some  contradiction  cf  evidence,  yel  our 

)wtedge  of  the  effect  oE  cocaine  upon  the  striated  muscles  U  sufficient 
positive  conduftions- 


^^^  Alltis,  Nikol-ilcy,  and  R  von  Anrep  stale  that  the  striated  muscles  arc  not  affected 
r  by  the  alkaloid^  while  Oil  iiffinns  that  !t  act^  upon  them  l!ke  veratrlne.  nnd  ia  con- 
'  firmed  in  this  by  Buchhtim  and  Eisenuienger,'"  The  iracings  given  by  Oil  would 
appear  to  prove  thai  the  mu^iciilar  rcMitraction  \^  prolonged  by  cocaine,  and  can 
hardly  be  accounted  for  by  a  condition  which  M.  J.  HoEsbach  and  B.  vcm  Anrep 
allc)^  to  be  produced, — viz.,  a  peculiar  sensibility  of  the  muscle  similar  to  ihnl  pro- 
duced by  ciirarc.  and,  like  it.  c:au»;d  by  a  lessening  of  muscte- tonus  by  paiaJyab  of 
the  peripheral  nef\'e-endings. 
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The  results  obtained  by  Ott  hnd  such  confirmation  in  the  experiments 
of  Benhold  upon  the  etTects  of  the  local  application  of  cocaine  upon  ibe 
IriDg's  muscle,  and  in  those  of  Mosso,  who  found  thai  in  tlie  frog,  the 
dog,  and  the  man  the  excitability  ol  the  muscles  ia  increased  by  small 
doses,  and  paralysed  by  large  doses  of  cocaine,  thai  it  must  be  considered 
established  that  cocaine  is  a  musfle  poison,  stimulating  and  a/ierwards 
depressing  the  functitmai  activity.  Thia  influence  of  the  alkaloid  is, 
however,  probably  loo  slight,  as  compared  with  its  effects  tjpon  other 
portions  of  the  organism,  to  be  very  apparent  in  general  poisonintf. 
NevcrthelcbS,  in  the  ergographjc  experiments  of  Benediteiiti "  cocaine 
both  heightened  muscular  energy  and  increased  resistance  to  faligue,* 
whilst  Mosso  found  that  in  man,  when  the  muscles  were  exhausted  by 
work  and  fasting,  the  exbibilion  of  cocaine  in  the  dose  of  a  grain  and  a 
half  more  than  douhlcd  the  response  to  stimuh.  These  experiments 
throw  a  peculiar  light  upon  the  assertiotis  of  travellers,  that  cocaine  in 
the  South  American  fndians  enormously  increases  the  [jovver  of  with- 
standing  fatigue.  The  present  difficulty  in  the  way  of  the  full  acceptance 
of  the  natural  deductions  from  ihcm  is  the  fact  that  in  America  and  in 
.urope   cocaine   has   appeared  to  fail  as   a  stimulant   during   fatiguing 
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Tempcr^ure. — The  rise  of   rectal  temperature  in  cocaine- poisoning 

sometimes  amounts  to  as  much  as  8°  F,      It  \?>  certainly  not  due  to  the 

nvulsions,  as  it  usually  occurs  before  the  motor  disturbance^t    In  fatal 


Sabienuiskj  ticlicvis.  Iiowevcr.  thai  the  effect  nf  cocaine  in  through  the  ncnw-cen- 
iTTfl  t»ec  Gaatia  Lt-kanka^  1856,  No.  4), 

t  P  Ljingloii^  and  ChftTl*?s  Ricfiel  hove  found  ihsl  the  temperiEuTc  of  ihe  cocainiied 
uiimol  has  a  great  effect  in  delermining  the  aniount  of  cocaine  nt-ciMBjiry  t**  pnxluce 
convulsions.  T}ic  higlitr  the  lempertture  the  BmallBf  the  dose  necessary,  and  when  th(^ 
was  kept  at  a  temperature  of  jg"  C,  only  Ionic  ^anvulfiloliB  were  produced 
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Cftses  it  is  followed  by  a  fall,  so  that  before  death  the  temperature  majr 
become  siibnormaJ.  Iti  ihe  calorimetrical  esperitnenls  of  Reicherl.  the 
rise  of  lemperaLurc  was  loiind  to  be  due  lo  a  ^rtut  Increase  in  the  heal 
production,  but  at  present  it  is  impossible  to  say  why  or  how  this  rise  ai 
tiKit  production  h  produced.  The  assenton  of  Mosso,  that  the  rise  of 
temperature  occurs  after  section  of  the  spmal  cord,  docs  not  seem  to  be 
proved  (see  Reichert), 

Urinary  Secretion. — Such  varying  results  have  been  recorded  by 
clinicians  as  to  the  cfiect  of  cocaine  upon  the  amount  of  urinary  secretion 
that  its  action  is  probably  not  constant.  According  to  Bignon,"  the 
single  lat^e  dose  may  produce  an  anuria  so  prolonged  ag  to  bring  on 
unemic  symptoms.  There  is  some  reason  for  believing  that  cocaine  re- 
duces tlie  nitrogenous  elimination,  but  the  experiments  upon  the  subbed 
are  hardly  sufftcieni  to  warrant  the  positive  conclusion  chat  the  atkaEotd 
checks  protoplasmic  waste. 

f.  Ott  and  Athcrtcin  P.  Mason"  have  lound  that  when  cocaine  l3  taken  habitually 
it  noi  only  lesst^iis  the  urinary  si^crctiun  bui  atso  niarkcdEy  decreases  die  elinitnatiofi 
of  urea,  whihl  in  Ihree  ejcperimentii  Richard  Fleischer  dercrmmed  that  the  alk^^ldd 
nmrkeilly  reduces  nitrogenous  ehmJnafion-  Mason  experimcnietJ  with  ver^'  lat^ 
therapeutic  doses  of  ccxroinc  taken  during  prolonged  cM?rds«,  and  sbites  thai  his 
results  were  contiaiy  to  those  picviously  reached  by  Gateau. 


In  Ott's  experiments  the  urine,  under  the  influence  of  cocaintr.  became 
full  of  calcium  oxalates.  Sugar  and  albumin  have  biccn  frcquenlly  poted 
in  the  urine  of  poisoned  animals,  but  Von  Anrep  affirms  that  their  pret- 
ence is  due  lo  the  prolonged  asphyxia  induced  by  the  drug. 

Eye. — When  a  watery  solution  of  cocaine  b  dropped  into  the  eye 
there  occurs  a  slight  contrnction  of  Che  pupil,  followed  within  a  fe« 
minutes  by  dilatation.  The  firat  contraction  is  probably  reflex  and  due 
to  the  iiritadoii  of  the  conjunctiva.  The  maximum  dilatation  for  a  four 
per  cent,  solution  is  usually  reached  about  the  end  oi  the  first  hour ;  ao 
hour  later  it  has  sensibly  begun  to  decline,  and  in  from  twelve  to  twenty- 
four  hours  the  pupil  returns  to  normal.  The  dilated  pupil  is  to  some 
e;^tent  responsive  to  light  and  to  accommodation,  the  mydria^s  can  be 
rapidly  overcome  by  eserine.  and,  according  to  Limbourg,''  increased  by 
atropinization. 

For  reasons  which  may  be  found  given  in  detail  in  the  tenth  edition 
of  this  treatise,  G.  N.  Durduti "  believes  that  the  dilatation  of  the  pupil 
produced  by  cocaine  is  of  centric  <mgin.  This,  however,  is  manifestly 
incorrect  \  by  the  local  application  of  cocaine  it  ia  possible  to  dilate  one 
pupil  without  afiecting  the  other  pupil.  Further,  the  experiments  of 
Nikolsky,  Holtzke,  Limbourg,  as  well  as  of  Scholerand  PfJiiger  (quoted 
by  Limbourg),  show  that  cocaine  applied  lo  the  eye  immediately  aitcr 
section  of  the  sympathetic  does  dilate  the  pupil,  although  later,  when 
sufficient  time  has  elapsed  for  degeneration  of  the  sympaih^^tic  fibres  to 
occur,  the  alkaloid  is  powerless.      Limbourg  has  made  the  curious  obser^ 
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vaiion  that  electrical  irriiacion  of  the  cornea  niay  restore  10  such  an  eye 
th<r  power  of  responding  lo  cocaine,  Thii  chaii^'t  of  sensibiJiry  may, 
perchance,  be  due  to  n  stimulation  of  tho  ncrvc-Hliunenta  in  the  eye  by 
I  he  electricity. 

It  B  LzerlaiE  that  ibt  ocular  phenomena  produced  by  C(x:aine  are  not 
of  centric  origin,*  and  although  the  matter  has  not  been  completely 
worked  out,  it  seems  probabk  that  cocaine  dilates  the  pupil  bystiniulating 
the  peripheral  sympatheuc  nerve. 

Respiralwfi, — Small  dosca  oi  cocaine  increase  distinctly  the  rapidity 
cl  the  respiration,  and  in  some  cases  also  the  depth  (Von  Anrep,  Mosso, 
Danini,  Olt,  and  NikolskyV  After  toxic  doses  the  respirations  become 
ai  first  rapid  and  more  shallow,  then  irregular  with  interruptions,  after 
each  of  which  the  respiratory  movements  begin  deep  and  slow,  but  be- 
come more  rapid  and  shallow  until  the  next  stand-^till.  As  Mosso  found 
that  after  section  of  the  vagi  cocaine  causea  an  enormous  Increase  of  the 
lapidity  of  the  breathing  and  at  the  same  time  50  modifies  the  rhythm 
that  expiration  is  no  longer  quicker  llian  inspiration,  it  must  be  con- 
^dt^red  thai  the  drug  acts  dirL'ctly  upon  the  respirator)"  nerve-centres  as 
B  respiratory  stimulant.  The  hrst  stimulant  effect  of  cocaine  upon  the 
Rspbatory  centres  appears  to  be  followed  after  fatal  doses  by  a  paralyzing 
influence  which  leads  to  death  from  asphyjfia. 

Infi-sUtus.  — According  to  Von  Anrcp^  the  intestinal  perlstalsb  is 
markedly  increased  by  moderate  doses.  After  large  doses  this  increase 
is  followed  by  great  sluggishness  deepening  into  paralysis.  Tarclianof! 
states  that  coca  increases  ihc  mucous  secretions,  but  Von  Anrcp  affirms 
that  it  decreases  tbem.f 


SUMMAHY.  —Cocaine  Is  a  cerebreJ  Btlmulant,  produclmf  peouliBr 
noentAl  exciUenient.  ending  nfter  taree  toxic  doaea  In  DHTOoelB^  "with  epi- 
leptiform eonvulBiona,  wblcb  are  probably  of  cerebral  orl^rln.  In  tb& 
polAOolns  there  ie  at  flrat  incroQeod  refleic  actdvtty,  foUoijred  by  parG^ela 
of  Toliuitary  motdoQ  and  of  reflex  activity,  which  eje  cbie^y  due  to  a. 
direct  RotloD  upon  tbe  apluB,l  cord,  the  aeoBory  aide  of  the  cord  tielns 
probably  more  sensitive  to  the  dnis  tb&n  the  motor  side,  Toxio  doj^ae 
depreae  and  GnaJly  p&rELlyze  tbo  eensory  rxerveB.  aud  In  a  muc^b  tees 
degree  the  motor  Derves.  Our  presoiat  phyalolo^Odl  knowled^re  eatab- 
Uebfifi  the  f^ct  tb&t  cocame  lu  moderato  do&e  la  a  luUd  ethuuleuit,  in  over- 
dose a  depreeeant,  to  the  circulation,  the  primary  rlso  beinff  chleAydae 
to  ti&rrowln^  of  the  btood'paths  by  etlraa]a.t]on  of  the  vaso-motor  oen- 
tred-    Upon  the  heart  itaelf  the  moderate  dose  of  the  alkaloid  &eta  pri- 


•  Dt.  JftckKjnoffinnathal  cocaine  causes  *  peculiar  irregulftfjty  of  ibecofuca]  Hurface 
iffa  is  noi  Jue  to  any  loss  ttf  cpilhr-limai,  Althougb  Lt  mny  pru<:ccd  eo  fkr  oh  to  cause  n 
iblv  haciiiGts-  WurdJuger  proJucL''!  dkiinct  cometLl  opnchy  in  Ibe  robhit  hf  rrpcnted 
LilldtJOfL:i  nf  o  five  pvr  cent,  aoluljon,  [l  nci^nia.  howcvf^t^  probnb'v  thai  this  opacity 
ibc  ruirult  of  corneal  kntlannuntiun  duL'tothc  Jruitiilily  qE  Ihc  jina:^iludscd  eye  Ihor- 
■hly  to  proted  itaclli  n-^wnhcksa,  some  oculi!.t5  oflinn  that  cocoine  diElinclIj-  ptiMJis- 

the  tjt  tp  eicesBive  inflammalion  upon  Irritatitni  ur  op*mtive  prcjctdures, 
t  *l    E.OIey*tatcs  {Co/H^f.-PeHtf.  So£.  J?»W.,  iii,  560)   that  when  cocoinv   is  iii;i-clt'cl 
(hi?  pEfdu]  Vi'in  li  produce.'^  compariLtlvcly  littk'  tOvi:!,  and  hv  helieves  that  It  la 
(I  in  ibclivvr-    Thbb  critidHNl  by  Cfaouppe  {Ibid,). 
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marUy  as  a  gtJtnulRUt,  increaalng  to  a  elifflit  extent  th&  amount  of  fOree 
put  forth  by  the  heart.  There  ia  also  reaeon  for  belleTing  that  oo- 
oaUie  exerts  &  direct  influence  upon  the  coats  of  the  blootl-Teaaele) 
whleb  ts.  however.  BO  feeble  a^notto  be  ofpracUcaJ  Importauce  except 
when  the  oocalrie  la  applied,  loc&lly.  The  fall  or  hlood-preeaurs  pro- 
duoodby  tha  toxie  doeo  of  eoeatno  appears  to  be  duo  to  a  direct  dopres- 
0IOD  of  the  hearii  ihself)  aided  by  &  ^widenicfir  t>ut  of  the  btood-patha, 
i*robably  Ihrough  pareJveia  of  the  vaeo-motor  cectreB.  Upon  etriated 
musclea  cocaine  appears  to  have  a  peculiar  though  very  fbeble  aotdon, 
which  le  not  laanirBHted  during  poieoninff  by  it.  It  has  been  asserted 
that  cocaine  acta  aa  a  po'werfiil  diuretiCi  but  the  drift  of  present  evidence 
Is  to  show  that  it  has  no  <leQiute  inflaeuoe  upon  the  amoimt  of  urino 
Bdcretdd:  the  eTldence  available  indicates  that  It  (^eDraa.aea  elimina- 
tion of  ure&-  Upon  the  eye  cocaine  acta  aa  an  energetio  mydriatic 
It  ia  &  powerful  etimuLint  to  the  respiratory  oentrea,  increasing  the 
rapidity  and  fVilnees  of  the  respirationB,  but  if  the  doae  be  eufflciently 
lare'a  It  after  a  time  eausea  the  reeplratlona  to  become  very  eh&llow, 
and  finally  paralyzes  the  respiratory  centres.  Moderate  doses  are  said 
to  inereasa^  la.r9e  dosee  to  paraJy^e,  peristalsis. 


THERAPEiiTlcs. — ^ocajne  acts  with  certainly  as  a  local  anssthelic 
whenever  it  can  reach  the  nerve- filameiita  in  auffidenC  concentration. 
The  skin  will  not  allow  il  to  pass,  while  the  conjunctival  and  rasal  mucous 
membranes  iirt  very  permeablej  and  those  nf  the  bryru,  ihra;it,  and 
v^ina  are  penetrated  with  more  and  more  difficulty,  in  the  order  of  their 
naming-  Even  in  disease  of  the  eye^  when  a  deep  operation  is  to  be 
performed,  the  solution  of  the  annwthetie  must  be  reapplied  at  various 
stages  of  the  oijciation.  To  the  nasal  sui^eon  the  alkaloid  appears  to  be 
invaluable,  while  Ihc  gynjECologist  finds  it  less  serviceable,  but  even  he 
is,  by  its  careful  use,  able  to  perform  many  operations  without  pain.  In 
painful  ukers.  Assures  of  ihc  onus,  etc. ,  its  applteation  will  aflord  tempo- 
rary relief. 

Tliere  is  truth  in  the  ciriginal  assertion  of  F.  H.  Bosworth,  that  co- 
caine possesses  distinct  lifeniostatic  pQwtr>i,  so  that  it  may  be  useful  in 
arresting  nasal  hemorrhage.  Il  also  is  ot  aorne  service  in  overcoming 
acute  congestions  and  inflammations  of  niucous  membranes  lo  which  it 
can  be  applietl  directly,  and  especially  is  il  valuable  when  with  the  inflam- 
matory condition  there  is  an  excessive  local  nervous  irritability  of  the 
part.  In  acute  coryaa  a  ten  per  cent,  solution  applied  to  the  nostrils  will 
sometimes  afTord  permanent  relief,  but  n  combinntion  of  a  four  per  cent, 
solution  with  bismuth  (three  drachms  to  the  ounce  of  mucilag^e)  ia  more 
generally  usefuL  It  should  be  applied  by  means  of  a  dropper  every 
three  or  four  hours.  In  hajf/rver,  in  the  peculfar  irritated  sore  throat 
of  advttnced  phthisis,  in  chronic  hryngiHs,  in  injlumed  /temorrheids.  even 
in  open  ulcerated  cancers  and  other  painful  affections,  cocaine  as  a  pal- 
liative is  invaluable.  In  hoiis  and  carbuncles  it  must  be  injected  directly 
into  tlie  p:Lrl  in  order  to  aflord  relief. 

Cocaine  is  largely  used  by  oculists  in  the  treatment  of  conjnncHvitis 
and  in  various  operative  procedures.     The  assertion  made  by  Keyser  in 
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^,  thai  the  ischemia  which  il  at  first  produces  b  followed  by  great 
rpliix^lion  of  the  vesaela  and  secondary  irflanimation,  though  having 
some  Uisis  in  Iruih,  b  not  fully  confirmed  by  later  ^'cneral  experience. 
The  tendency  to  .ihcr-con^estjon  is  very  rardy  sufficient  to  be  of  Impor- 
tance, Many  cphthalmologists  refuse  to  use  the  alkaloid  in  uicerntion  of 
the  cQrnca.  believing  that  it  has  a  special  deleterious  influence  on  the  cor- 
tical cpithcliunij  and  iii  capable  even  of  causing  shedding  of  the  super- 
ficial Uyer. 

The  production  of  local  anwschesia,  as  suggested  by  Hall  and  Hal- 
sled,"  by  injectinE  a  strong  solution  of  cocaine  into  the  supplying  nerve- 
trunk,  though  theoretically  possible,  has  so  many  practical  disadvantages 
>hat  it  has  nol  ctime  into  vogue. 

A,  Bier,"  arwi  subsequently  Seldowitsch  "  and  Tuflier,'^  have  practised 
the  injeclion  of  cocaine  into  the  spinal  canal  us  n  means  of  producing 
extensive  aniesihesia  for  surgical  purposes.  A  large  number  of  resec- 
tions, amputations,  and  other  major  operations  upon  the  lower  extremi- 
ties have  been  performed  in  this  way,  with  asticrted  complete  success  so 
far  as  the  absence  of  pain  Is  concerned.  A  hollow  needle  is  introduced 
into  the  vertebral  canal,  as  In  the  operation  of  lumbar  puncture,  and 
from  one  to  two  ccnUgrammes  (onc-aixth  to  one-third  grain)  of  cocaine 
dissolved  in  one  to  two  cubic  centimetres  of  sterilized  artificial  serum  are 
injrcted.  The  loss  of  sensation  in  the  lower  e,\lre[nities  is  said  to  be 
complete  in  ten  minutes  and  to  last  for  about  one  hour.  Some  sur- 
gei>ns  fail  to  note  any  evidence  of  cocainism,  Seldowitsch,  however, 
records  chill,  slight  rise  of  temperature,  and  increased  frequency  of  the 
pulse  in  all  cases  ;  headache,  vomiting,  and  ejicitement  In  a  minority  of 
them.  It  seems  to  us  that  the  results  are  largely  due  to  pressure 
upon  the  spinal  cord  and  nerve-roots  by  the  injected  scrum,  and  further 
experience  is  certainly  necessary  before  the  safety  of  the  plan  can  be  con- 
sidered assured,  the  chief  danger  fieing  the  possible  starling  of  spinal 
inflammation. 

For  local  use  a  four  to  ten  per  cent,  solution  may  he  employed,  and 
when  the  pan  is  not  readily  permeable,  as  in  the  vagina,  it  should  be 
thoroughly  reapplied  once  or  twice  at  intervals  of  five  minutefi.  Many- 
minor  iurgical  operations  can  be  performed  without  pain  by  injecting 
cocaine  hyp^Klermically  and  restraining  the  circulation  by  pressure. 
Thus,  il  a  light  band  be  placed  around  the  proximal  end  of  the  finger, 
and  cocaine  injectedj  ^fiion  may  be  opened  freely  without  suffering.  In 
a  Mmilar  way  a  tumor  may  be  incised  from  a  lip,  or  a  hare-lip  operation 
performed,  if  pressure  be  made  around  the  part  by  a  wire  dip.  Even 
in  the  trunk  a  superficial  tumor  may  often  be  removed  without  suffering 
after  a  concentric  series  of  minute  injections  of  a  solution  of  cocaine 
around  its  base.  In  the  so-called  infiUralkfn'av^sthestit,  as  devised  by 
Schleich.  the  loss  of  sensibility  is  largely  due  to  fh^  stretching  of  the  tis- 
sues by  the  injected  solution,  with  the  consequent  interference  by  press- 
ure with   the  circulation  and  with   the  i>eriphcral   ncryc-tilaments  them- 
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aplvea.      The  skm  having  been  frozen  by  means  of  the  ethyl  spraVn  th* 
poiri  of  a  large  hypodermic  syringe  is  liirubt  intci  lis  jiapillary  layer  and  i 
small  masa  of   the  fluid  is  injected,  not  under,  but  into,  the  skia     The 
reedle  of  ihe  syringe  is  then  pressed  in  a  little  deeper  and  a  new  injecQon 
made,  the  process  lieitig  ctrntmued  uniil  a  sutftcieni  deptli   is  reached 
Thi^  method  has  been  applied  not  only  In   minor  but  also  in  major  ^ur* 
gery.     During  a  large  operation  tbe  injection  has  to  be  repealed  from  time 
to  rime  ae  the  knife  of  the  surgeon  cuts  more  and  more  deeply  mio  the 
tissues- 
Three  solutions  were  used  by  Schieich.      No.   i,  of  medium  strengih, 
may  be  made  by  di&soJving  at  the  time  of  using  a  powder  composed  of 
one  and  a  half  grains  of  cocaine  hydrochloiate*  one-third  of  a  grain  o! 
morphine  hydrochlorate,  and  three  grains  of  common  salt  in  twenty -seven 
drachms  of  sterilized  water.      No,  3,  the  weakest  solution,  contains  only 
one-tenth  the  percentage  of  cocaine  in  No,   i  ;  whilst  No.  3,  the  strongest 
solution,  contains  double  the  percentage.      No.  3  is  uaetJ  only  when  there 
is  an  active  inflammatory  lesion  of  moderate  extent,  as  in   case  of  ^_fu- 
rtituU.     In  many  cases  it  is  essential  that  not  only  the  part  to  be  opened 
but  the  tisauea  beneath  it  be  infiltrated.      Thus,  a  fumndc  or  abace^  ma^ 
be  completely  encompassed  with  a  £Dne  of  artihcial  cedema. 

Fro.  fi. 


Shtrwiat  mode  o4  Iti^ecUnE  Uie  fluid  qnderiui  dIibccv  Id  savtrK^p  vhorlB.    fScUdch.) 

Flo,  7. 


^t^i;^: 


Showing  ihi:  £yi  Lii){ti-|j04nl  lu  Lhu  giApiLlarj  Liycr  ai  \hu  iUb. 


InUrnaf  Ose^ — As  an  internal  medicament  cocaine  is  useful  as  a  re- 
spiratory stimulant  and  as  a  tonic  especially  to  i\\e  circulation.  It  is 
largely  used  in  the  same  class  of  cases  in  which  strychnine  is  found  to  be 
available-  Less  powerful  in  its  influence  than  is  strychnine,  it  is  espe- 
cially useful  as  an  ^id  to  that  alkaloid.  (See  Rfsfiiraiory  S/imrj/an/s.  j 
Its  stimulant  influence  upon  the  cerebrum  natnndly  led  to  the  expectation 
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that  it  would  be  of  value  in  cases  of  depression  ot  spirita  and  even  of  true 
mefancMciia.  The  results  of  our  own  experience,  after  thorough  trial, 
however,  are  in  accord  with  the  geneiall/  expressed  opinions  of  alienists, 
iJiar  it  has  no  remedial  value  in  any  cu^es  of  mental  aberration,  5ome- 
dmes  it  appears  to  produce  ai  lirst  a  temporary  relief,  but  this  does  not 
continue  -  and  if  the  remedy  l>e  pushed,  anorexiii,  restlessness,  or  other 
disagreeable  symplonia  usually  demand  its  withdrawal.  In  rirrttrasihtnia 
and  J^sUria  it  is  valuable  only  as  a  slimulant  and  stomachic,  acting 
belter  in  the  form  of  the  fluid  extract  than  cocaine  itaelf  :  and  in  all  these 
cases  there  [s  especially  the  dang^er  of  the  formation  oF  the  cocaine  habit. 
Lv^c  doses  of  the  fluid  extract  arc  sometimes  of  service. 

In  the  form  of  lai^e  doses  of  the  fluid  extract,  coca  has  appeared  to  us 
to  be  of  service  during  the  breaking  off  of  the  opimti  habit,  exerting  some 
sttmuUnt  influence  upon  the  nervous  system,  and  restraining  the  tendency 
to  diarrhfBa  and  loss  of  appetite.  Some  European  elinicians  have  found 
cocaine  of  service  in  the  treatment  of  serooj  diarrhiFos.  It  is  undoubt- 
edly of  value  for  the  relief  of  cxctssh'C  v&miting,  capecially  when  due  to 
gastnc  irritation.  Thomas  D,  Dunn"  states  that  hypodermic  Injections 
of  one  grain  control  the  pain  of  migraine.  Aschenbraidc "  asserted  that, 
m  doses  of  0.15  grainn  cocaine  was  a  valuable  stimulant  during  forced 
marches  ;  but  in  a  series  of  careful  trials  with  it  by  the  medical  rowing 
crew  of  the  llniversitj',  it  appeared  to  have  no  value,  and  the  general 
experience  seems  to  conform  with  this  resiilt. 

Admimstration, — The  official  salt  of  cocaine  (Cocain-^  Hydro- 
CHLX>BAS,  U,  S- )  may  be  given  in  doses  of  one-sixth  to  one-haU  a  grain 
(0.01-0.03  Gm. )  ;  the  cruder  preparations  of  the  drug  are  at  present 
rarely  used.  The  dose  of  the  official  fluid  extract  (Extractum  Coc^ 
luiouM,  L\  SO  is  one-half  to  two  fluidrachms  (1.9-7,5  Cc). 

ToxicOLor.V, — The  number  of  cases  of  poisoning  by  cocaine  is  very 
great,  and  although  large  doses  have  been  recovered  from,  excessively 
violent  symptoms  have  followed  the  use  of  smaller  amounts.  It  is  re- 
markable, also,  that  in  many  of  these  cases  the  drug  has  been  employed 
for  a  local  effect. 


^ 


The  ialal  case«,  to  the  ddaila  of  which  we  have  had  flccc^  crc  ibosc  reported 
by  Kulomnin,  Iweniy-four  grains  into  the  rectum  for  local  anaesthesia;  F,  M. 
Thcmas,  four  per  cent,  sohition  used  locally  for  roothacfie,  in  unknown  quanHty  ; 
Ktube.  Jour  per  cent,  solution,  twelve  drops  given  hypodtirmiciiHy  to  a  girl  o! 
eleven  years,  death  in  forty  seconds  (lor  details,  sec  J,  B.  Matlison") ;  J,  H.  C 
Sinies,"  one  drachm  of  twenty  per  cenL  solution  injected  into  the  urethra,  fol- 
lowed tmmeiiiately  by  violent  convulsions^  tiidin^  in  dtath  in  twenty  minutes, 
AEirop4y  proved  that  ureihr:i  »»«;  not  ruptured.  A  fnLiJ  case  i^  snicf  to  hnve  heen 
rted  in  Odi>nioia^i^^  1S90,  x.  Hnlf  an  ounce  of  a  ti^o  per  cent,  solution  of 
Jiie  injected  into  hydrocele  and  allowed  to  st^y  about  a  minute  is  said  to  have 
used  death  (Paul  Berber").  O.  H,  Garland,"  death  ^aJU  Ic  have  been  produced 
bj-  the  appliraiion  of  twenty  drops  of  a  five  per  cent,  solution  Lo  ifje  gum.  E. 
Pfisier.**  death  caustd  by  an  unknown  quaniity  of  a  twenty  per  cent,  cocaine  solu- 
(ton  injected  into  the  urethra. 


anro] 
^^aus< 
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Oo  tlie  other  hand,  large  amounts  of  the  drug  have  been  recovered  Irorn- 

Von  PIcss"  reports  twenty-two  grains  Ufceri  by  anapoihecsTjF,  by  ihp  ^tomarh, 
with  sponlaticous  recovery,  alEhough  the  urine  uas  suppressed  for  twtnty-four 
hours^  In  another  Cflsc  ten  groins  laken  hypodermically  in  the  course  of  five  hcurs 
produced  tomplE^Ee  uncotisduusnei^'i.  exc<:Sbive  failure  of  circvjlatjuii,  slow  rtspira- 
tioTin  recovery  under  trenlmenl  {}.  S.  SpeaT")  ;  E.  Ca-iidwell *'  reports  rerovery 
after  Ihe  hypodermtc  injection  of  five  ^iiins,  which  produced  convulsions  with 
aaphyxifl.  A  case  reported  h>  W,  Finlay"  is  inti^rcsting^  hocause  six  grains  given 
bypodernucally  to  a  |>rr^naiit  womaii  lowered  tiic  pulse  to  3S  and  die  breathing  to 
5,  but  did  no!  cause  n  mLscarriage. 

Some  of  the  most  remarkable  cases  of  poisoning  by  small  qiiflrtities  are  those 
reported  by  T^  H,  Burchard,  len  drops  of  a  four  per  cent,  sulution  injected  hypo- 
dermicaZly  [:aU3ed  unconsciousness  and  Apparent  death  in  foitr  minutes;  Myer- 
hausrn.  ei^ht  drops  of  a  two  per  cenL  ^lulioii  uptjn  the  conjunctiva  pioduced  in 
n  girl  of  twelve  years  violent  synipioms ;  Kennicoti,  a  case  of  violent  symptoms 
produced  by  cocaine  in  bay  fever  ;  Ueorge  T.  Steveiu,  one  in  v^'hich  four  tninims  of 
a  thri:e  and  a  half  per  cent,  solution,  given  to  a  strong  man,  produced  violent  con- 
viilsjocis,  followed  by  mania  ;  Croaholz^  three  drops  of  a  four  per  cent  solution  in 
the  eye ;  Frost,  one  drop  of  a  ojic  per  ctiiL  solution  in  ihu  eye  pnwluced  in  a  child 
of  fourteen  inarJced  poisoning  ;  Ramsclen  Wood  ■  reports  violent  poisoning  with 
four  minims  of  a  twenty  per  cent-  solution,  A  number  of  caj^s  arc  on  record  m 
which  very  severe  symptoms  have  bttn  produced  by  one  K^ain  g:ivcn  hypodermicallv 
(see  Mattbrtin,  Addinscll,'"  and  Pills");  and  it  is  plain  that,  aldiou^h  this  dose  has 
been  used  to  a  considerable  extent,  its  employment  is  unjustifiable.  The  occa- 
sional eflecls  of  the  local  applicalion  of  cocaine  are  very  remarkable,* 

U  is  not  safe  to  put  upon  mucous  membranes  amounts  which  if  given 
hypodermically  would  be  dangcroLis  ;  so  that  not  more  than  ihree-quaneia 
of  a  grain  should  be  used  locally. 

The  treatment  of  cocaine- poisotiing  must  be  largely  symptomatic. 
When  there  is  great  cerebral  and  motor  exdlement.  we  have  found  chloro- 
form to  act  very  happily.  Partial  anicstheflia  may  be  maintained  for  some 
moments.  If  the  symptoms  do  not  yield  to  such  medicatioii,  chloral  may 
be  cautiously  ejihihited.  When  the  loxic  manifesTations  are  syncopal, 
hypodermic  injections  of  digitalis  may  be  given,  whilst  alcohol  and  am- 
monia arc  exhibited  by  the  mouth;  if  circumstances  favor,  intravenous 
injections  of  ammonia  might  he  justifiable.  In  some  cases  life  has  bpen 
apparently  saved  by  artificial  respiration.  latravenoua  injeclion  of  aalt 
solution  has  been  recom  mended,  f  "^ 

Cases  of  cccainisftitts  or  chronic  cocaine  habit  are  not  rare,  but  in  the 
great  majority  of  inslances  the  victim  is  addicted  to  the  use  of  more  than 
one  narcotic.      Usually  the  cocuinc  has  been  taken  as  a  substitute  for,  or 


*  In  addition  10  use?  mentionod,  see  Bril.  Mitd.  Joum..  Nov.  183^;  Deulith  Med. 
Wifrhensch. ,  No.  46^  1HS6 :  JVfTtr  York  Med.  Rec. ,  iSBb.  ki. ;  La  Pr^Hquf  MM ,  Jan.  1S9E ; 
S.J..  cdvil  mt- 

t  Systrmic  IjiT'Ost  J'nr  AVnjnBJ.— Intravenous  injection  of  normal  valine  iiotution  as 
a  trcflTment  tor  acute  pnisoninK  has  been  eiperlmenlcd  upon  by  Carlo  Boiia  ( Canadian 
Froct..  i^qA.  iiiii.}^  who  believes  that  it  leads  10  rapid  Eli  ruination  nnd  Klow  iibi^orpElon, 
□winie  tu  fulnus  ui  the  blood-vessels.  He  detennint^d  ihst  ihc  minimum  fatal  di^r  of 
eocaini:  given  Ut  dogs  hyfioUemtkalty  l<ia.035  ^r.-immt  p(?r  kllu;  rising  to  003  if  hyix>< 
dermocl/si^  b  vmpluyed,  and  Co  uo^s  with  lavage  of  the  oFgani^m. 
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aa^io.  morphine  :  in  a  number  of  cases  the  liibic  has  been  formed  Uy  the 
looliiMO*  tlie  drug  for  Aay/ezrr.  The  aymptoms  are  in  no  way  char- 
aiCteraQc ;  dreaminess,  apparent  inability  to  attend  to  the  ordinary  duties 
of  lifc.  loss  of  reliability,  promptness,  and  punctuality,  varying  memal 
afccmuon  sug:gesting,  but  diflercnt  from,  that  of  paranoia,  occurring  m 
ivnr^asf,  should  arouse  suspicion.  The  paranoiac,  unless  greatly  de- 
prasfrf,  is  usually  egotistical,  self-reliant,  amceitefi  ;  rhe  victim  of  en- 
caioNn,  in  matters  not  connected  with  his  hahit,  is  usually  even  less  self- 
MSHtiie  and  more  easily  led  than  the  normal  individu;il.  Magnam" 
inn;  that  a  peculiar  hallucination  as  to  the  existence  of  foreign  bodies 
IfiKfrr  the  skill  is  chatactcristlc- 

The  will  and  the  desire  to  reform  are  as  weak  as  in  the  opium  habit, 
id  the  greatest  djfiiculiy  is  usually  to  get  the  victim  earnestly  to  desire 
fonnation^  The  abrupt  withdrawal  of  the  narcotic  is  probably  always 
thus^  in  a  case  In  which  fifteen  grains  were  taken  hypodermically 
\y,  the  immediate  cessation  of  exhibition  was  followed  by  no  greater 
d^turbanee  ilian  diarrhtEa.  dyspepsia,  and  nervous  depression,  which 
auhsided  in  the  course  of  two  or  three  days,     (For  cases,  sec  Grundlach" 

and  Mattison,") 

EUCaINZ. 

Under  the  name  ol  eucaine  two  allied  chemical  substances  have  been 
put  upon  the  market  'AS  local  anesthetics,  each  of  ihcm  dqiending,  ac- 
cording to  \'inci,'  for  its  anisthelic  properties  upon  the  presence  of  the 
benzoyl  molecule  in  its  constitution.  These  substances  have  been  distin- 
guished in  commerce  by  the  names  of  Alpha-Eucaine  and  Beta-Eucaine, 
Alpha- Eucaine  is  chemically  n-melhyl-bencoylletramethyl-y-oxypipen- 
dincarboxylicmethylestcr ;  Beta- Eucaine  is  benzoylvinyldiacetonalka- 
mine. 

Alpha-Eucaine  is  the  substance  usually  sold  in  the  markets  under  the 
name  of  Eucaine.  It  is  a  white,  neutral,  crystalline  powder,  soluble  in 
ten  parts  of  cold  water  ;  originally  proposed  for  use  in  medicine  by  G- 
Vinci/*= 

The  local  anaesthetic  influence  of  cucainc  is  exerted  with  great  prompt- 
Dcas,  so  ttrat  a  two  to  five  per  cent,  solution  will  completely  an^s'Jtheti/e 
the  cornea  in  from  one  to  three  mtniJies  wilhuut  dilalalion  of  the  pupi]  or 
abolition  of  the  pupillary  reflexes.  The  aiweslhesin  continues  from  twenty 
to  thirty  minutes.  There  is  no  ischajmia  due  to  contraction  of  the  blood- 
vessels as  In  cocaine  anaesthesia,  and  no  paralysis  of  accommodation. 


In  the  oipcrimcnts  of  Vind  and  also  of  Ver  Eccke,'  eucoiiic  pnxJucrd  in  the 
uer  anjindl^  niitrkcd  eicitciricnt.  with  heightened  rcQexes  and  iiLcoijrdinalion  of 
movement,  followed  afret  sufTicienl  doses  by  tonic  and  clonic  convulsitHrs.  ending 
if]  d}7pn(f  a  and  progressive  paralysis  ;  or,  if  recovery  occuTrend,  in  or  mther  throu^ 

*  BctB-Kurimv  isfiaid  to  be  free  from  irntatinfr  pn^perlies  nod  leas  tonic  than  Alphn- 
Eilc4Eli«,  AeCDrding  1>3  Vitrei ,  it  pamlyjeB  tb«  peripheral  rininr  nerves  as  well  as  The  ma- 
*Ory,  does  not  diliLle  ihe  pupil,  pamlyies  the  voso-molor  cenlies,  &.ail  sIowb  (he  heart 
«Vcri  after  the  V^eu^  has  bei?n  paralyied  wilh  aLropinc, 
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a  cunvu[<»ive  condilion  (o  Ibc^  normaL    As  in  Vinci' ?^  cxpcrimenis  gaJvanisaiion 
sciiilit^  ntrves  [jnxluctd  muvtmenls  in  tht  tributary  miisdcs,  it  would  appear 
eucaine  acts  upon  the  spinal  cord  itself.     Ver  Eerke  states  thnt  \i  is  a  direct  thustI 
paralyzant,  complete  loss  of  muscular  power  nevtr  being  reached  in  poisoning 
it  because  tlic  hcarl'imiscle  i^  more  susceptible  To  Ihe  influence  of  *he  pcison 
ire  llie  volunlarv  musckSj  so  that  cardiac  diasloltc  arrest  occurs  btfore  complvte^^ 
general  paralysis.  f 

According  to  Ver  Eecfce,  in  the  mHmmal  eiicaine  causes,  first,  tall,  then  rispflP^ 
the  arterial  pressure,  followed  by  a  lall  with  marked  oscilbtion,  li  the  dose  be  U 
cnou^hn  die  immtdiatc  causes  of  these  chanjjea  bting  unknown.     The  same  ini 
ci^tur  i^Lates  that  eucainc  lirat  stimul^ea  and  luially  paralyzes  the  respiratory 
ires.     The  statement  o(  Ver  Eecke^  that  the  drug  causes  increa?«d  destrucliaci 
nitrogenous  tissues,  is  scarcely  bome  out  by  the  tabulated  reports  of  his  eii 
menls.     Ver  Eecke  failed  to  find  the  poison  in  the  urine  after  ils  administmli* 
and  beUeves  thai  it  undergoes  destruction  in  the  body^ 


a  local    anaesthetic   sa^ms  establishol 
general  system   Is   so  slight    that   fifteen 


The  efficiency  of  eucaine  as 
whilst  its  influence  upon  the 
grains  of  it  have  been  injected  hypodermically  (G.  W.  Spencer*)  with- 
out the  production  of  any  tnarked  symptotns.  On  the  other  hand, 
Fuller  affirms  that  it  produces  a  peculiar  hardness  of  the  tissues  which 
interferes  with  the  use  of  sutures,  an^  Keen  inforira  us  that  in  the  ]d- 
eraon  College  Clinic  s^ou^hmg^  has  followed  its  use  in  three  eases. 
W.  M.  L,  Coplin  believes  thai  the  sloughing  is  2  coagulation  necrosis, 
because  he  has  found  that  the  application  of  a  one  per  cent  solution 
of  eucaine  to  the  peritoneum  induces  a  stasis  which  is  not  afiected  by 
the  free  use  of  normal  salt  solution,  but  is  broken  up  by  the  applica- 
tion of  even  a  dilute  watery  solution  of  the  amyl  nitrite. 

There  arc  very  largely  used  for  the  purposes  of  dental  anaesthe- 
sia in  the  United  States  certain  proprietary  solutions  whose  activity 
probably  depends  upon  the  presence  of  eucaine,  and  whose  success  is 
largely  due  to  an  infiltration  anaesthesia  produced  by  the  very  free  hypo- 
dermic use  of  the  liquid  around  the  tooth  to  be  withdrawn.  As  the 
result  of  this  metht^l  we  have  seen  severe  sloughing  of  the  mucous  meni' 
branea  of  ihc  moulh  occurring  in  persons  of  excellent  health.  The  local 
accidents  produced  by  the  injection  q\  eucaine  are  CJiceeding^ly  interest- 
ing In  connection  with  the  statement  of  Ver  Eecke,  that  in  chronic  poison- 
ing by  eucaine  there  is  a  wide-spread  fdtty  degcnerdtlon  showing  itseU 
markedly  in  the  heart -muscles. 


T  R  OP  A  CO  C  A I NE— BEN  Z  O  Y  L- T  RO  PEl  N. 

This  alkaloid  was  isolated  by  Giesel  from  the  narrow-leaved 
plant  of  Java.  It  is  obtained  as  an  oily  liquid,  which  solidifies  in  ladi* 
atmg  crystals,  and  is  soluble  in  chloroform,  ether,  or  beniin.  It  has 
been  physiologically  studied  by  Arthur  P.  Chadbourne,  who  finds  that 
locally  it  acts  in  a  manntr  similar  to  cocaine,  without,  however,  causing 
ischacmia  or  congestion  of  the  mucous  membrane  with  which  it  is  brougl 
in  contact  It  was  found  by  Chadbourne  to  be  only  half  as  toxic 
cocaine-      In   lower  mammals   it  produces  in  sufficient  dose  loss  of 
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^^M  Mmm.  followed  by  violent  convubionsH  disturbances  ol  the  rcspira-              | 

^^U   6on  ^mQ,   iind   death  by  centric 

asphyxia.      The   convulsions   are  of                1 

^^H  cenin]  origin.      Upon   [he   circulation   [he  drug  seems  tu  have  only  a                1 

^^H  cQoipuilivdy    feeble    influence,    cau^ni^.    however,    when    in   sul^cient                | 

^^H  iDOUOt  a  steady  fall  in  the  arterial 

pressure^      The  temperature  usually                M 

^^H  beglifiS  Eo  rise  before  the  convulsion, 

and  has  been  noted  as  high  as  4'  C                1 

^^H  abow  the  normal.      When  tropacoc^iinir  i*i  [lui  hi  ilic  trve.  anaesthesia  is                | 

^^M  aid  |j^  ccme  on  and  disappear  mori 

quickly  than  with  cocaine,  sensation                1 

^^H  bong  suspended  in  less  than  half  a  minute  after  the  application  of  a  three                1 

^^H  per  cent  solution  :  mydn^isis  is  usually  absent,  never  very  pronounced,                   1 
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FAMILY   v.— EXCITO-MOTORS. 


In  this  class  are  included  such  drugs  as  increase  the  reflex  activity  of 
le  spinal  centres,  and  thereby  give  rise  to  disturbance  of  motility^.      TEie 
only  repr^^ntatives  of  the  class  tised  by  the  practitioner  oE  medicine  are 
^—those  drugs  which  contain  strychnine  as  their  active  principle, 

^m  MUX   VOMICA— NOX    VOMICA.    U.  9, 

^^      The  seed^  of  Slrychiios  Nux-vomica,  a  middle-sized  iree  growing  in 

ihc  East  Indies,  wherce  the  drug  enters  commerce.     They  are  circular, 

nearly  flat  disks,  a  little  less  than  an  inch  in  diameter,  covered  with  very 
^short,  saiin-likr,  grayish  hairs  ;  internally  they  are  tough  and  horny^  and 
^hre  possessed  of  an  intensely  bitter  taste.  They  contain  two  alkaloids, 
^^p— strychnine  and  brucine, — exislinf;  in  combination  with  an  acid,  the  so- 
^Balled   igasuric  of    Pelletier  and  Ca\'enlou,  u-lnch,   according  to   Huse- 

maun,  is  identical  with  malic  acid. 
^H      The  U.  S.  Pharmacopoeia  recognizes  the  extract  (Extractum  Nucis 
^P^ohiCjC),   of   which  the   dose   is  one-fourth   of   a  grain   (0,016  Gm,  )■ 

equi^-alent  to  about  one- twenty- seventh  of  a  grain  of  total  alkaloids  ;  the 

P tincture  (TiNCTitRA  Nucis  Vomic.e),  of  which  ten  minims  represent 
bne-thirty- fifth  of  a  grain  of  total  alkaloids*  dose  from  ten  to  fifteen 
mining  (0,60-0.90  Cc. ),  fifteen  to  twenty-five  drops  ;  and  the  fluid  ex- 
tract (Extractum  Nucis  VoMict  FluidurO,  which  is  required  to  assay 
one  and  one-half  grammes  ol  total  alkaloids  in  one  hundred  cubic  centi- 
metres; dose  three  minims  (o.  iB  C.c, )  containing  about  one- twenty- third 
<if  a  grain  of  alkaloids.  Il  is  usually  estimated  that  strychnine  constitutes 
about  iorty  per  cent,  of  the  alkaloids.  Practically  there  is  no  qualitative 
difference  between  the  medical  action  of  strychnine  and  that  of  the  cruder 
preparations  of  nnx  vomica,  over  which  it  usually  should  have  the  prefer- 
ence on  account  of  dcfinitenesa  of  action> 

STRVCHNINA.     U.  8> 

As  kept  in  the  shops,  strychnine  is  a  grayish- white  powder,  but  by 
slow  crystallization  Irom  its  alcoholic  soltition  it  may  be  obtained  in 
octahedral  or  quadrilateral  prisms.  !t  is  so  bitter  that  it  will  impart  a 
verj^  intense  bitter  Lasle  to  twenty  thousand  limes  its  weight  of  water. 
On  account  of  its  insolubility  (one  in  about  seven  thousand  parte  of 
cold  water)  it  is  very  rarely  used  in  medicine,  at  least  in  the  United 
States,  the  sulphate  (Strychnin.^  StJLPHAS,  U,  S.)  being  Liniversally 
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preferred,    and   being  what   b    commonlj'   meant   in  American   writings 
^^hrhen   the   word    '^aCrychnmc"    13  used.      Str>'cJiiiine   solpliatt   contains 
^B^ut  Bcveniy-five  per  cent,  of  slrychnine-      The  ordinary  dose  is  from 
^Bnc-fortietli  to  oiie-twcnlieth  of  a  grain  (0.00:6-0.0033  Gm.  )■* 
^V     PtivsioucjciCAL  Action.— l^cal  .^dion.— The  loca!  action  of  strych- 

tnine  is  that  oi  a  very  feeble  trntant ;  upon  the  mucous  membrane  ol  the 
omadi  it  iicts  like  a  simple  bitter. 
Ai/si^rpden  and  ElitninaJimi. — Strychnine  is  absorbed  rapidly,  whether 
ten  by  the  month  or  by  hypodermic  injection. 
Several  investigators  ha\e  attempted  to  determine  the  comparative  rate  of  ab- 
Tption  of  strychnine  in  different  portions  of  the  alimentary  canal  by  isoJaiing  these 
difierenC  portions  by  ligatures  and  Uien  ini^cting  strythnint  intu  thcni-  After  t>ing 
of  the  pyloruiiH  Riniley  and  Colin^  found  thai  the  nhson'don  of  fhtrychnine  was  rapid 
in  Ihe  stcnnacUs  of  dogs  and  cats^  whilst  Toppeiner  determined  that  in  cats  it  was 
taken  up  very  slowly.  In  two  aeries  of  experiments^  S,  J.  Meltaer'  found  ihal,  alter 
t>  ing  the  cardiac  and  pyloric  ends  oi  the  stomach,  larfie  doses  of  strychnine  would 
remain  in  llie  stomach  of  tlie  rabbit  witliout  produtring  any  phy&iulogica!  effect, 
whilst  under  siniilar  circumstances  in  the  dog  the  gastric  absorption  was  extremely 
sJo\i'  and  uncertain.  Melt/er  furtlier  determined  thflt  absorption  takes  place  in  the 
ixsopha^^  somewhat  more  rapidly  than  in  the  stomach,  whilst  the  alkaloid  wa^ 
taken  up  i^ilh  gieal  and  about  equal  avidity  in  the  small  intestines,  colon,  and  rec- 
tum, AUhcmgh  the  method  of  inve^iEigstion  is  open  to  the  objection  that  the  oper- 
ativ'e  procedure  may  seriously  disturb  the  mucous  membrane  oi  the  part,  and 
consequently  its  absorbing  power,  it  is  probable  that  the  results  of  Meltzer  are  sub- 
stantially correct. 

Strychnine  haa  been  detected  by  chemists  in  the  blood,  kidney,  liver, 
leart,  bniin,  spinal  cord  ;  indeed,  practically  in  ^11  portions  of  the  system. 
The  statement  of  R.  W.  Loveit,'  that  it  accumulates  in  ihe  spinal  cord, 
has  been  disproved  by  Ipsen  and  by  Leaser.'  It  may  be  in  excess  in  the 
organs  concerned  with  absorption  and  elimination,  as  in  the  stomach, 
liver, t  3nd  kidneys,  biit  seems  to  be  nowhere  else  present  in  the  body 
of  the  poiacned  animal  or  man  out  of  proportion  to  the  amount  o\  blood 
going  to  the  organ. 

it  is  certain  that  strychnine  escapes  from  the  body  to  some  extent 
unchanged,  as  it  has  been  found  in  the  urine  by  Peter  von  Rautcnfeld,' 
by  Wormley/  by  Schauensteinn  by  Kratter,"  and  by  Dixon  Mann.  Its 
elimination  is  prompt  and  rapid^  as  Ipsen  asserts  thai  it  can  be  found  in 


•  Thoinm  and  Brouardel  {La  PrfsseAffii .  iHgSJ  ,  Anuvi,  137)  found  Ihat  when  strych- 
nine ia  macerated  with  the  «j[rinal  crtxd  and  brain,  nr  with  potato  sEDTchn  The  loiricit/  Is  so 
lar  joffll  ihal  double  llie  ordinary  fatal  dn^ieof  Iht  alLnlDld  j«i  rL-qiiiriNi  fo  Icill  ^in^a-pig^. 
When  tlie  nerve-Iia^Lie  mijcUiTC  wd^^  filli^r^d,  Ihe  PJllmlv  was  without  loxii:  action.  The 
Btrychn me  could,  hawev^r,  b?  rect^verc^d  Irom  any  ol  the  miElures.  and  ubhen  separated 
tia.\  found  tc  be  phyBJcilogidaCly  active.  The  l^^n  nt  tnidclty  es  therefore  not  due  to  rls 
dcstniction.  The  nuthorfi  tjelieve  thnt  the  loss  cf  activity  is  due  tn  the  strychnine  being 
Bo  fiiad  flB  [o  invcrfere  with  its  ahaotplion.  Talc  ond  chincoal  weft  Eound  lo  have  the 
sami'^ proper! i bt  &£  nerve-lisaiie  to  n  allfjht  degn-c 

f  Schitf  flndLauiLTboch  believe  that  they  have  proved  that  thealfcalnld  is  destroyed, 
at  leiflt  in  part,  in  Ibuljver;  a  cunclusion  wbich  is  fiTronij;ly  combated  by  Chouppe  and 
Pinet  {Ctm/'i  Jitnd  Soc.  Biol.,  iSSy-  ^*'y-  and  it  very  doubiful. 
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the  urine  five  mmules  after  its  absoTpHon,  and  others  have  detecied  it  in 
the  urine  half  ;in  huui  afier  its  eAhibilJon  :  and  in  various  poisoning  cas*s» 
faul  ttilbin  ivo  hours,  it  has  been  found  in  [he  urine.  Krattcr  and  Mann 
believe  that  they  have  proved  that  Ihe  elimination  is  complete  within 
lorty-eight  houre.  Actording  to  P,  C.  PUiggi^,"  a  (lortion  of  the  alkaloid 
b  converted  into  slrychtiic  acid. 

G^i^rai  ,4 W/iw;,— According  lo  the  experiments  of  Bor^i,'  strychnine 
paralyzes  the  sensory  organs  of  plants,  but  ifitreasts  die  tension  (motor 
function)  of  the  plants  ;  solutions  as  low  aa  i  in  jo,ooo  aclcd  distinctly 
upon  vegclable  protoplasm,  and  when  the  plant  was  apparently  killed 
l^  strychnine,  chloroform  or  paraldehyde  would  rL-store  its  functional 
activiiy. 

Upon  all  animals  strychnine  probably  acts  similarly,  but  with  ^real 
variations  of  power. 

According  to  Leube."  it  takes  len  times  as  much  strychnine  lo  kill  chickens 
93  it  do^s  [o  kill  other  birds,  weight  fc?r  weight ;  and  among  mammals  the  guiaea- 
pag  is  very  insaisill*  e  to  U.  It  has  also  been  asserted  llial  o\\  some  nKjnktys  it  has 
but  linle  influence  {Bostan  Af^d.  anil  Surg-,  yavrrj..  1S72).  Very  young  aniinab 
u«  coid  to  be  qtiite  lasensitive  to  ii,* 


When  taken  in  quantities  just  sufficient  to  produce  sensible  physio- 
logical effects,  strychnine  in  man  induces  a  feeling  of  restlessness^  per- 
haps  accompanied  by  trembling  in  the  limJw  i\nd  some  stiffness  in  the 
neck  and  jaws.  When  a  somewhat  larger  amount  has  been  given,  there 
may  be  general  muscular  twitehings  and  startings,  with  stiffness  and 
stricture  oi  the  throat  aid  chest  ;  formication*  or  other  abnorm;il  sen- 
KUions  onder  the  skin  may  or  may  not  be  present.  After  poisonous 
doses  the  symptoms  come  on  usually  [n  h"om  fifteen  to  twenty  minutes, 
rarely  aker  an  hour,  with  great  suddenness  :  sometimes  the  convulsions 
are  preceded  by  partial  spasms  of  the  muscles  of  the  extremities,  but 
more  oilen  the  patient  i:^  suddenly  thrown  down  by  a  general  tetanic 
spasm.  In  this  the  body  is  bent  backward  and  rests  upon  the  heels 
and  the  head,  in  a  condition  of  opisthotoniis  :  the  legs  are  rigidty  ex- 
tended and  the  feel  everted  :  the  arms  bent  and  the  hands  clinched  ; 
the  eyes  staring,  wide  open  ;  the  comers  of  the  mouth  often  drawn  up  so 
as  to  produce  the  rt'stis  mrdanicus.  The  senses  may  be  sharpene<J,  but 
ringing  in  the  cara  and  dimness  of  vision  may  be  induced  if  the  fits  arc 
severe-  The  face  is  at  first  pale,  but,  if  the  fit  be  sufficiently  severe  and 
protracted,  it  becomes  livid  from  Ihe  interlerence  with  respiration.  Con- 
sciousness is  not  affected,  unless  when  asphyxia  becomes  so  pronounced 
;t3  to  threaten  death  ;  in  such  eases  sometimes  a  period  of  insensibihty 
precedes  dissolution,  hut  generally  the  intellect  is  clear  to  the  moment  of 
dcatlL      The  muscles   of  ihe  jaw  are  usually  the  last  in  the  body  to  be 


•  See  Ardi-/  Gm.  Pkyjiat..  1^.  t\\\.  530;  also  Bchwod  Lsm  {Eimifiom  frtavg. 
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afiecled,  but  iriiimu^  fiiiiiUy  comes  on  ill  severe  cases.  We  have  seen 
death  occur  in  tliis  first  convulsion  in  animals  ;  but  Tardieu  states  tliat  he 
knows  ol  no  such  instance  in  man  ( compare  case  of  Demme  '* ).  After  a 
time  the  paroKysin  is  at  an  endn  the  jaw  drops,  the  muscles  relax,  and  a 
period  of  calm  comes  on,  lo  be  succeeded  by  a  second  convulsion  like 
the  first.  These  convulsions  are  excited  by  the  slightest  touch,  by  a 
draught  or  breaih  of  air,  even  by  a  loud  sound  ;  but  a  firm  grasp  or  hard 
rubbing  of  the  muscles  is  frequendy  g^rateJul.  A  slight  rigidity  Is  some- 
times manifest  between  the  paroxysms,  but  no  marked  stiffness.  The 
spasms  are  generally,  but  not  always,  very  painful.  There  are  often 
erections  ol  the  penis,  and  the  f^ces  and  urine  may  be  passe^l  involun- 
tarily, n  the  case  terminates  favorably,  the  convulsions  gradually  lessen 
in  intensity,  and  Fade  away,  leaving  the  patient  exhausted,  with  a  sore, 
tired  feeling  in  the  muscles.  After  death,  post-mortem  rigidity  is  devel- 
oped very  quickly.  Autopsies  have  revealed  nothing  tut  the  usual  con- 
gestive lesions  oi  death  from  asphyxia,  and,  at  times,  indications  of  spinal 
hypera^mia. 

Cerebrum. — 5o  fax  as  our  present  knowledge  goes,  strychnine  has 
little  or  no  influence  upon  the  cerebral  conical  centres.  The  stimulation 
of  the  special  senses  sometimes  seen  in  the  beginning  of  strychnine- poi- 
soning is  probably,  though  not  certainly,  peripheral  in  its  origin  ;  and 
consciousness  is  probably  never  directly  aflcclcd  by  the  drug. 

Spinal  Cord. — The  spinal  origin  of  the  convulsions  of  strychnine  has 
been  demonstrated  by  a  large  number  of  experimenters.  They  occur  after 
section  of  the  spinal  cord  below  the  point  o(  division.  In  Brown- SSquard's 
experiments,  confirmed  by  Marlin-Magron  and  Buisson,  when  the  spinal 
cord  was  severed  just  below  the  origin  of  the  nerve  supplying  the  fore 
legs  of  the  irog,  and  the  lower  section  of  the  cord  isolated  by  cutting 
its  blcxjd- vessels,  strychnine  produced  convulsions  in  the  anterior  part 
of  the  body,  whilst  the  posterior  segment  of  the  body  was  quiet  and  re- 
tained its  normal  reflexes,  although  the  blood  was  carrying  sLrychnine 
to  every  part  of  it  except  the  spinal  cord-  It  has  been  proved  by 
Van  Deen,  by  Valentin,  and  by  A.  J.  Spence*  that  when  strychnine  is 
placed  upon  the  cut  upper  surface  of  the  brain  or  spinal  cord  so  that  It 
will  diffuse  itself  within  the  spinal  cord  without  being  carried  by  the  cir- 
culation, convulsions  appear  in  those  muscles  whose  nerves  have  their 
origin  near  the  point  of  application,  and  spread  from  muscle  to  muscle 
as  the  poison  creeps  through  the  cord.  The  accuracy  of  the  statement 
ol  Qaude  Bernard,"  that  when  all  the  posterior  nerve-roots  are  cut  no 
convulsions  occur,   wheretis,  if  a  single  afferent  root  remains,  irritation  of 


■  SciTne  of  the  phtfiamerm  staled  by  Spen»  to  havtaccnrred  are  at  present  verydifli' 
cvit  to  enplam.  Tlnm,  he  noted  [hat  as  Lhc  piMAon  travelled  dowa  th?  ^lorj  there  was  n 
lime  when  iTrKalion  of  the  fore  feel  caused  only  apasm  ir  them;  later  In  the  cipetiRiCDt, 
irriuiloTi  of  Ihe  front  feet  caused  spnam  of  both  iht?  front  and  hind  feet,  although  irrila 
tiiKiof  ihi."  btterdid  not  produee  other  Ihan  ii<»™ili1  reHen  mavemenls;  later  ^till  in  the 
poinonlng  tami-  agla^c  iwher  iiritntion  of  ihf  front  legAWU  powerless  lo  cause  spasm  in 
llir  filnU  l^i^,  altliough  irrilatjun  of  the  lall^r  would  tn>v  cause  vpeeni  In  (he  lomierr 
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its  nerve  wfll  cause  general  tetanic  spasm,  has  been  denied  by  Spltzka, 
bui  is  probably  correcc.  If  so.  it  demonstrates  that  the  reflex  motor  gan- 
glionic cells  are  incapable  of  origin aliitj^  aa  mipube,  and  in  strychnine- 
poisoning  are  simply  in  such  a  condition  ot  over- ex ci lability  as  renders 
them  exceedingly  sensiti\"e  to  slight  irritations  and  causes  them  to  re- 
spond most  energelicitlly  lo  the  feebJest  stimulus,  ihe  convulsion  always 
being  therefore  a  rertex  phenomenon. 

That  the  action  ot  the  alkaloid  is  upon  the  motor  centres  of  the  cord 
seems  further  lo  be  demonstrated  by  the  ingenious  experiments  of  Van 
Decn,"  who  ao  divided  all  the  tissues  that  the  anterior  portion  of  an 
eviscerated  frog  was  connected  with  the  posterior  solely  by  the  posterior 
columns  of  the  cord.  When  one  or  two  drops  of  a  solution  of  sirych- 
nioe  were  placed  in  the  mouth  of  the  prepared  batrachian,  tetanus,  con- 
fined to  the  anterior  segment  of  the  body,  was  developed  ;  and  it  was 
also  found  that  while  irriiaiion  of  the  posterior  feet  caused  tn  them  only 
ordinary  reflex  movenient3>  in  the  front  legs  tetanic  spaama  were  simul- 
taneously induced. 

Strychnine  is  evidently  a  powerful  stimulant  to  the  motor  cells  of  the 
whole  spinal  tract  up  to  the  pons  Varolii.  In  this  slimulation,  however, 
the  cortical  portion  of  the  pyramidal  or  motor  tract  appears  not  lo  share, 
tor  Biern^cki "  has  found  that  in  the  strychnized  rabbit  the  psycho- 
motor centres  in  the  brain  are  less  susceptible  to  stimulation  than  in  the 
normal  animal.  Biemacki's  conclusion,  that  this  loss  of  function  in  the 
psycho-motor  centre  is  not  due  to  any  direct  influence,  is  probably 
correct- 

Motar  Nirrv€S. — After  death  from  strychmne,  the  functions  of  the 
motor  nerves  are  always  found  to  be  more  or  less  impaired,  so  tha:  gal- 
vanization of  the  nerve-trunk  produces  either  very  feeble  contractions  in 
the  tributary  muscles  or  none  at  all-* 

That  the  exhaustion  produced  by  the  escesaive  number  of  violent 
impulses  which  travel  along  the  motor  ner\'es  during  the  period  of  strych- 
nic  convulsions  is  a  distinct  factor  in  causing  the  loss  of  functional  power 
in  the  nerve-trunk  waa  proved  in  t8_sfi  by  Kollikcr,'*  who  found  that  when 
he  cut  the  sciatic  nen-e  in  the  frog  and  exhibited  strychnine  the  divided 
nerve  would  respond  to  gaJvanic  stimulation  after  all  functional  power 
had  been  lost  in  the  nerve  whose  connection  with  the  centres  was  intact. 
These  experiments  have  been  conhrmed  by  Martin-Magron  and  Buisson, 
and  must  be  accepted.      Nevertheless,  it  has  been  demonslraied   by  Vul- 

*S«e  MAlcencci  (  Traitl  dfs  Ph^ominex  fitciro-physiotof^igues.  Paris.  i^>,  Moresu 
{Omtptes-Rendus  Soc.  di:  SioL.  i&ss)<  ^-  AmbroBali  [Gmtl/c  Middaie,  lAj?,  5^»K  Wh' 
licrh  {Bericftt  d.  FortSfftntle  d.  Anat..  i^yj.  434K  KOlUltrr  iHrchoTt't  Arthii%  1^56^  i. 
J39),  and  Vulplnn  {Ar^kivti  tU  Physia/o^ie,  Nov  1S70,  125).  Tlit  4ULtL-ii]c:itt  of  W.  H. 
Klapp-  thai  he  has  found  in  tliirty-ievtn  eKperineTHa  the  mi>lur  ncrvt:  animpaJred  Jn  Uie 
Jrog  afctr  dtrath  frura  Hrychninc  (/iTum,  Meni.  and  /Verv.  Dii..  Ott.  tSyfll,  may  depend 
upon  the  fact  thai  111  some  si^rtics  'j^  froms  iht  nerves  art  tatfuurdinarlly  rptniciury  lo  die 
jKUvb  uT  siryrhniin^,  or  ii  may  bi'  that  lif^  cmpluyi^d  such  powc^rful  aiiinuh  iliat  fill  appar- 
eni  dilTcreiLcea  were  lissl.  Saulcswn  (ounil  dim  atryiihnltie  okm  twelve  Ltmu  (nore 
powerfully  upon  the  uvrvea  ot  Rana  rscnifn/a  ihun  upan  those  «f  R-  lemfioraria. 
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pian,  by  E,  Poulaon,*'  by  C.  G,  Sautesson,"  and  othere^  that  strych- 
nine has  A  direct  pjaralyzing  action  upon  the  periplieriil  molor  nerves. 
Whun  the  nerve  has  been  divided,  as  in  the  experiments  d\  Koliiker, 
it  finally  becomes  paralyzed  in  strychnine-pnisoning ;  and  Vulpian  has 
found  that  if  ihi^  diises  have  been  properly  adjusted  tlie  motnr  nerve 
after  a  time  will  regain  in  the  poboned  frog  its  activity  before  stimulation 
of  Che  spinal  cord  has  altogether  passed  off,  so  that  the  history  of  such  an 
experiment  is,  first,  tetanus, — then  pandysis,  due  to  the  loss  of  power  by 
the  ne I've' trunks » — and  then  again  a  tetanus  which  gradually  subsides  into 
the  normal  condition.  Further,  as  pointed  out  by  Richel,  and  as  we 
have  frequently  seen,  if  an  enormous  dose  of  strychnine  be  injected  into 
the  jugular  veins  of  the  dog,  death  immediately  results  p raai call y  without 
convulsionf  ll  being  possible  by  artificial  respiration  to  maintain  the  circu- 
lation for  a  considerable  length  of  time.  Under  these  circumstances  the 
motor  nerves  will  be  found  to  have  entirely  lost  iheJr  power  of  responding 
to  galvanic  or  other  stimulation,  although  they  may  still  be  able  to  trans- 
mit suHicient  afferent  impulses  from  the  spinal  cord  to  produce  slight  but 
distinct  choreic  muscular  contractions. 

Sensory  Nerves, — The  afferent  or  sensory  nerves  appear  not  to  be 
aflected  by  strychnin**.  Martin-Magron  and  Buisson  having  tied  all  the 
tissues  of  a  hind  leg  of  a  frog  except  the  nerve,  and  injected  sirj'chnine 
into  the  body  of  the  baCrachian,  found  that  at  a  time  when  convulsions 
had  ceased  in  all  portions  of  the  body  except  the  leg  to  whose  nerve  the 
poison  had  not  had  access,  slight  irritation  of  the  poisoned  foot  would 
induce  tetanic  spasms  in  the  protected  leg^  thus  showing  that  though  the 
motor  nerves  to  which  the  strychnine  had  h:^d  access  were  completely 
paralyzed,  the  afferent  nerves  were  still  fimctionally  active. 

Circulation. — The  full  dose  of  strychnine  produces  a  rise  of  the  arte- 
rial pressure  which  is  enormously  increased  during  the  convulsion,  after 
which  there  is  a  very  pronounced  fall  in  the  arterial  pressure,*  The  pri- 
mary rise  is  nnl  due  to  the  convulsion,  since  it  |irececles  the  convulsion, 
and  occurs  in  curarizod  animals.  It  :h  largely  due  to  vaso-motor  con- 
traction, since  Mayer,"  Klapp,"  and  Reichert*  have  all  found  that  after 
paralysis  of  (he  dominant  vaso-motor  centres  by  section  of  the  cord,  strych- 
nine causes  no  rise  at  all,t  or  an  exceedingly  slight  one,  of  the  arterial 
pressure.  The  fall  of  the  arterial  pressure  has  been  shown  by  Klapp  and 
Reichert  to  he  due,  in  part  at  least,  fo  paralysis  of  the  vaso-motor  centres. 
By  the  intravenous  use  of  very  large  doses  of  strychnine  it  is  possible 
to  produce  immediate  paralysis  of  those  centres,  with  corresponding  tall  of 
the  arterial  pressure. 


■  See  ftlso  Rkhtef  [Zeittihrifl  f.  rAti»n.  .Vi-rf.,  1863,  Jtvlii),  Dcnys  {Aw^hf  Erper. 
PaiS.  Phflrm..  xx.  yoS).  Kiunka  [Arch,  dr  Pharmacod.  mterenii  ,  xH^,  y,), 

t  SchlcsinE^r  \io£.  rti.)  found  after  the  divisiran  oT  the  cord  thni  the  mc  of  aKcritI 
prcBiUre  caused  by  itrychfiinF  both  obsolutdy  and  rolall*el>"  excetfls  ihnt  produced  in 
the  riormal  animal,  Thi&  tcsull  we  buliuvt  to  hove  been  due  to  imperfcrl  aecU'oij  o\  the 
COfd.     For  Bft  elnboTEition  of  xhv  ressons  lor  this  bt^lii^f,  ac^  tenth  uditian  of  thia  Lri'atise. 
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Our  knowledge  of  the  cardiac  action  oi  strychnine  is  still  impeHect. 
Although  Lahousse  bclic^^s  that  in  any  doae  strychnine  depresses  ihe 
intra.- cardiac  ganglia,  it  is  probable  that  the  smalJ  dose  has  a  stimulating 
influence  upon  the  heari.  In  the  expenmenls  of  I.  Steiner,  confirmed  bv 
Klapp^  it  was  found  that  strychnine  affected  Ujc  isolated  frog's  heart  much 
more  markedly  when  it  was  placed  upon  the  posterior  than  when  it  was 
placed  upon  the  anterior  face  ;  also  that  it  acted  much  more  promptly  and 
severely  upon  the  separated  sinus  venosus  than  upon  the  separated  ven- 
tricles or  auricles,  leading  to  the  natural  conclusion  that  it  acts  especially 
upon  the  ganglia  of  the  sinus. 

In  regard  to  the  action  of  the  alkaloid  upon  the  vagi  there  is  much 
difference  of  statemcrt  by  investigators.  Carl  Hcincmann,  Mayer,  and 
Klapp  all  affirm  that  the  heart  under  the  influence  of  strychnine  can  be 
arrested  by  galvanizrilioii  of  the  juir  vagum,  but  Martin-Magron  and 
Bnisaon.  E.  T.  Reichcrt  and  Lahoussc."  slate  that  the  sufficient  doae  of 
strychnine  paralyses  inhibition.*  Reichert  has  found  Ihal  the  early  effect 
of  strychnine  is  to  stimulate  the  peripheral  inhibitiDry  apparatus  of  the 
beart.  but  that  if  the  dose  hai'e  been  safhcient  this  stimulation  is  followed 
by  pronounced  depression  or  even  complete  paralysis,  j" 

Blood. — Harley  found  that  blood  shaken  for  iwenty-four  hours  with 
air  contained  J  r.j^  parts  of  oxygen  and  5.96  parts  of  carbonic  add  ; 
while  blood  treated  in  a  precisely  similar  manner,  except  in  the  addition 
oi  strychnine,  yielded  17,80  pcrts  of  oxygen  and  3.73  parts  of  carfwnic 
acid.  Kionka"  found  that  bloixl  taken  from  the  strychnized  animal  does 
rot  absorb  oxygen  with  the  avidity  ol  normal  blood,  although  no  spec- 
troscopic changes  could  be  discovered  in  il.  Moreover,  his  analysis  of 
blood  gases  shows  during  thedyspnceic  stage  of  the  poisoning  an  extreme 
lack  of  oxygen  without  any  excess  of  carbonic  acid-  Maurel  °  states  that 
f  ve  centigrammes  of  strychnine  sulphate  are  sufficient  immediately  to  kill 
the  lencocytes  In  one  hundred  grammes  of  hlof>d,  ;ind  that  in  poisoning 
by  strychnine  sulphate  the  death  of  the  leucocytes  and  of  the  animals 
takes  place  at  the  same  time.  J 

'  For  the  paper  of  Brunton  and  Cash  Bhowin;  Ihat  ctrychnliK  increases  the  "  refrac- 
tory  period"  of  the  r«o1ii1ed  Iron's  hcnrt,  sec  Proc.  Rey.  Stic,  1^83,  A  concidemtioD  o( 
(tiL5  mcmi>ir  tfould  require  an  elaborate  di^ruBfiion  of  Ihe  minute  poiniA  of  cardiac  ph>^i- 
ology,  and,  0A  it  wuuM  throw  a1  present  no  light  upon  the  practicfll  use  of  the  dnig.  It  not 
enured  upon. 

f  According;  Tc  Reithert.  when  Ihe  gait  of  strychnine  isiniected  intravenously  in  to  Ihe 
dog  there  i^^,  fint,  n  iraneieiu  increase  in  the  pul^e-rolo,  due  to  the  Immediate  nverwfie1m> 
ing  nction  ol  Ihe  undlfitributed  strychnine  upon  the  Inhibitor^'  apparatus  o(  the  heut; 
second,  jk  LcflfiemnR  d  ibe  pulst  rolf,  due  lo  ilighl  ttimulatiort  of  the  pneuiDoRMlric  «nd- 
itig» ;  Ihird,  a  marlced  mcn?a«  in  Ihe  pulse-rate,  duv  to  pneumftgn^ln-:  deprewipn  ,  and* 
finally,  a  deerense  in  the  pulBe-ralv.  the  result  of  an  mHucncr  upon  che  he»rt-muEc(e  or 
its  ganjjlia.  Rcichcrl  dptcrmined  thai  five  miUiKrammes  oi  strychnine  per  kiJoRritmmB 
cJ  wcifiht  will  paralyEc  ihc  pcfiphtral  vaE'  '"  ^^i*  ^'^- 

1  Tht  stalrmt!n(  of  Carl  Heinemannn  thai  the  diminished  Irequency  ol  cardiic  mftve- 
meat  arid  Iho  diivnolic  pauses  tatinfc  placp  in  ihe  heort  ol  the  strychniied  frojc  owur  nfter 
declion  of  the  vat;i,  nl  c^urfv  dn^  not  di^proue  ungi  itimtilation  by  small  daHe<»  of  the 
drug.  It  IP  enlirely  p'>ssihle  thai  ilit  slrychnioe  may  diminiih  cardiac  fr^uency,  t*rtl/ 
by  vagi  atimulatiun,  partly  iu  anotlier  way. 
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Rcspiralian. — The  injection  of  strychnine  produced  in  Ihe  dog  an  tx- 
traordinary  increase  in  the  respiratory  air-movements  which  in  H.  C 
Wood's  "  cxpeHmeriLs  never  amounted  Lo  less  than  sevent/-!ive  per  ccnL, 
and  sometimes  rose  to  three  hundred  per  cent.  On  chloraiwed  dogs  iht 
respiratory  effects  of  the  alkaloid  were  even  more  pronoLinced, 

Strychnire  is  among  the  most  ceruin  of  the  respiratory  slim ul a tiB,  in 
action  upon  the  respiratory  centres  being  evidently  a  portion  oE  ita  widcrj 
influence  upon  the  whole  motor  tract 

Temperature. — Although  we  know  of  no  careful  record  of  ihe  Lem-j 
peratu  re -curve  in  poisoning  by  strychnine  in  the  human  being*  Kionka  has 
shown  that  the  primary  elevation  of  the  temperature  which  occurs  in  strych- 
nine-poisoning both  in  man  and  the  tower  animals  is  in  anlnials  followed 
by  a  pronounced  fall,  which  takes  place  even  11  the  convulsions  pcrasL 
During  each  period  beat- production  and  heat -dissipation  are  above  thel 
normal,  but  during  the  rise  of  temperature  the  increase  in  heat-produc- 
tion b  greater  than  the  increase  of  heat-eliminationH  whilst  during  the 
period  of  falling  temperature  the  overplus  of  heat- elimination  is  greater 
than  that  of  heat-production,  Kionka's  observations  are  confirmed  br 
the  statement  o(  Anion  Obermeier,*  tliat  in  the  rabbit  there  is  a  notable 
increase  in  the  production  of  carbonic  acid, — i.c,,  of  oxidation, — as  well 
as  by  tlie  affirmation  of  U,  Mosso,**  that  even  in  the  cjrarized  doga  very 
pronounced  rise  of  rectal  temperature  may  be  produced  by  strychnine.^ 
From  these  facts  it  would  appear  probable  that  3tr>chninc  increases  hcai- 
produciion  not  simply  by  increasing  muscular  action,  but  in  some  way 
independently  of  its  convulsive  action,  although  the  convulsions  musr 
augment  heat -production.  The  final  fall  of  temperature  is  due  to  tbe 
excessive  dissipation  of  heat,  which  in  turn  is  probably  the  outcome  d 
vaso- motor  paralysis. 

Eye. — The  effect  of  strychnine  upon  the  normal  eye  has  been  studied 
by  Von  Hippel"  and  Cohn,"  with  rather  different  results.  They  both. 
however,  found  the  sharpness  of  vision  increased. 

SUMMARY.— In  amftll  therapeutic  doee  strychnine  produces  iiClte 
apparent  ©ffect,  but  acta  as  a  powerful  bitter,  increasine-  at  th©  sbui* 
time  the  genera]  tone  of  the  body-  After  laxge  thorapoutio  dosee  there 
le  probably  a  pronounoed  B^neral  etuauJation  and  increase  of  bodfly 
tone.  The  fullest  per  mieelble  doaes  stimulate  very  powerfully  the  reepL- 
ratory  cetitrea,  and  aleo  eligbtly  Inoreaae  blood-preeanre  by  etimuiatiOQ 
of  the  vaeomotor  oentroet  and  probably  also  of  the  heart  itself.  Tozie 
doeee  produce  violent  reflex  tetanio  oonvuleione,  ^thout  loes  of  oon- 
eclouaneBe,  by  oausinB  auch  eKoeaaivo  irritablUtiy  and  excitaLoent  of 
the  e^nglionio  spinal  cells  that  these  cells  respond  overwhetmln^ly  to 
the  filighteat  stimuli;  they  also  lower  tbe  funetiona]  activity  of  the 


*  Denied,  fiowcver,  by  Mr  C.  D^Lctimne,'^  who  atfltes  Ihai  in  eiirarictd  animals  tbc 
exhibkian  of  atrychnLnc  ia  nlwaya  followed  by  on  abnlcrmcnt  ol  ihc  cL-ntral  IvrapCTAlurCi 
which  is  ofli:ii  but  nal  alvaya  accompanied  by  an  increase  in  the  (cmpcraturc  of  ihc  5Ur^ 
faLc,  which  Incrciu^lLc  explains  by  tiic  auppoaiti^n  th^t  ihcdrtiRba?  (hcpuweroT  dilAtinfj 
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motor  tier^a-trimlta  by  produoln^r  exhaustion  sjid  by  a  dtroct  p(ir&l3rttc 
iufiuence.  Death  □conrring  during  a  oonvuleion  1b  due  to  oramp  as- 
phyxia,  and  la  uauoUy  liomedi&tcly  procodod  by  loaa  oT  ooneoiousTjeoo; 
doath  between  th»  couTulotons  ia  the  raatJt  of  a  paralytic  aephjrzia, 
produced  In  part  by  an  exh»uqUon,  and  perhaps  al&o  &  direct  or  second- 
ary paralyata,  of  the  respiratory  oentroa,  and  in  part  by  a  lose  or  func- 
tional power  of  the  respiratory  nervd-trunks  ;  upon  tho  oerebrum  and 
upon  the  eenaory  nerree  the  alkaloid  exerts  no  demonabrabte  Influence, 
unless  it  be  that  it  etimulatfls  feebly  ths  special  sense  cantirea-  Thero 
is  alao  reason  for  believing-  that  the  toidfi  dose  paralyzes  the  peripheral 
pneumoffoetrlo  nerve  and  greatly  depresses  the  heart  itself  and  the 
vaoo-nsotor  gystem.  The  osonising  power  of  the  red  blood-corpusclea 
appears  to  bo  losaened  by  to^t^  doses  of  etrychnine.  The  absorption 
and  the  ellmluatlon  of  strychnine  are  rapid,  tphe  alkaloid  esoaplns  partly 
in  the  form  of  atrychnic  sold  and  partly  unchanged. 


Therapeutics,  ^Clinical  experience  shows  lliat  stryclinine  is  a  pow- 
erful bitter,  tonic,  and  stomachic^  stimulating  digestion  aitd  increasing 
the  appetite,  a  conclusion  which  has  been  elaborately  confirmed  by  S,  F. 
Hamper,"  who,  using  EwaM's  tt^t- breakfast,  found  that  ihc  drug  tn- 
creaaes  the  volume  and  digestive  power  of  the  gastric  juice  as  well  as  the 
movements  of  the  stomach.  Strychnine  is,  however,  more  than  a  mere 
stomachic  :  it  i^  a  most  useful  tnnic  when  there  are  general  relaxation  and 
loss  ol  nerve-power  A  portion  of  its  value  probably  arises  from  its 
aaion  upon  the  spinal  motor  nerve-centrei* ;  but  in  all  likelihood  it  in- 
fluences other  portions  of  the  cord,  af!ecting  the  vaso-motor  centres,  and 
moat  probably  also  the  trophic  centres-  Be  these  things  as  they  may, 
strychnine  is  the  best  of  all  tonics  in  g^nGT^/undiimal  alony  and  relax - 

Many  years  ago  Trousseau  taught  that  in  certain  cases  of  chorea 
min&r  the  strychnine  preparations  are  very  valuable,  and  Morris  Bene- 
dict" asserts  that  the  remedy  is  useful  against  choreic  movements.  It  is 
not  probable  that  in  such  cases  strychnine  exerts  any  sjiecific  influence- 
H.  C  Wood  has  experimentally  proved  that  in  choreic  dogs  tt  greatly 
increiises  the  activity  oF  the  movements  ;  and  any  good  which  it  may 
achieve  in  chorea  minor  is  probably  due  to  lis  tonic  puwers. 

Tht  great  influence  of  strychnine  upon  the  function  of  voluntary 
motion  early  leil  to  its  use  in  cases  oi  parafysis.  often  with  the  result  of 
doing  harm  raiher  than  good.  It  is  very  cvidcnr  that  it  can  be  useful 
only  when  the  paralysis  b  dependent  upon,  or  a:  least  accompanied  by, 
7i  tifpr^ssfd  state  o\  Xh*t  spinai  itti^hr  c^itr^s.  Whenever  there  is  inflam- 
mation or  irritation  of  tbe*;e  latter,  strychnine  may  do  great  injury  by  in- 
creasing such  irritation,  and  niusL  never  be  employed.  Like  galvanism, 
in  hemiplegia  it  can  do  only  a  very  limited  amount  of  good,  and  should 
not  be  exhibited  until  irritation  from  the  clot  has  ceased.  It  is  probably 
useful  in  many  forms  of  had  paralysis .  but  when  the  symptoms  resemble 
those  of  poliomyelitis — i.e..  when  there  is  a  multiple  paralysis  with  rapid 
v^asting  of  the  affected  muscles  and  alterations  of  the  electro -contractility 
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have  found  strychnine  pushed  to  the  verge  of  poisonirg  extraordi- 
narily efficacious. 

The  value  of  strychnine  in  atnaurosis  was  first  asserted  by  NagtL" 
In  atrophy  o(  the  essential  nerve-struciure  little  is  to  be  expected  from  it 
or  any  other  remedy.  It  is  most  useful  In  cases  which  have  fiot  yd 
reached  the  stage  of  -itrophy,  but  present  sUght  if  any  ophthalmoscnpic 
changes.  The  chalky  or  greenish- white  and  cupped  nerve- entrance  ii 
not  always,  however,  sufficient  cause  for  pronouncing  the  case  hopeless, 
for  these  appearances  are  not  sure  indications  of  the  amount  of  injuiy 
done  to  the  axis- cylinders.  Its  value  in  amaurosis  from  abuse  of  alcohol 
and  of  tobacco  is  undisputed,  fn  amblyopia  from  disuse, — as  in  strabis- 
mns  and  paresis, — after  the  parallelism  of  the  visual  axes  has  been  re- 
stored, under  lib  u^e  normal  shaipne^s  of  vision  is  much  more  rapidly 
attained.  In  cnscs  in  which  the  ophthalmoscope  reveals  but  slight 
chang;e  in  the  retina  and  nerve, — f,^, ,  slight  striatJon  of  retina  around 
the  disk,  tlie  margin  of  which  is  somewhat  obscured,  or  tn  disturbances 
of  the  anastomotic  circulation  at  the  nerve -entrance,  with  or  without 
diminished  sharpness  of  central  vision  and  contraction  of  the  field,— 
strychnine  ts  of  marked  lienefit.  The  distressing  headache  and  giddinns 
associated  with  thcac  nerve -troubles  which  thus  manifest  themselves  in  the 
eye  are  frequendy  relieved  l>y  the  use  of  strychnine,  even  though  the 
nerve  is  quite  atrophied  and  the  eye  blind.  There  is  much  difference  of 
opinion  as  to  the  method  of  its  administration,  but  better  results  in  the 
hands  of  most  observers  follow  its  hypodermic  use.  The  temple  would 
seem  to  be  a  better  locality  tfian  the  arm,  as  improvement  in  the  corre- 
sponding eye  has  been  frequently  obser\'ed.  while  its  fellow  rernained  as 
before.  It  should  be  given  in  gradually  increasing  doses,  being  governed 
by  the  tolerance  of  the  action  of  the  drug.  Commencing  with  one- 
thirtieth  oi  a  grain,  it  can  usually  in  a  few  weeks  be  carried  up  lo  one- 
tenth  or  even  one-fifth  of  a  grain  once  or  twice  daily,  these  doses  causing 
only  a  twitching  in  the  calves  of  the  legs,  or  a  sJigbt  sense  of  constriction 
about  the  throat,  coming  on  in  from  ten  to  fifteen  minutes  after  their  ad- 
minislrdtion.  and  subsiding  in  the  course  of  an  hour  or  two.  h  is 
necessary  to  maintain  the  physiological  impression  lo  insure  the  best 
results.* 

For  a  discussion  of  the  value  of  strychnine  as  a  respiratory  stimulant, 
see  Respimtory  Stimitlartis.  pt^e  268.  The  alkaloid  is  eictreniely  valu- 
able in  acute  or  chronic  diseases  of  the  lungs  whenever  the  respiratory 
function  is  failing.  In  long-standing  6ronchiiis  or  irnnler  eongh,  and  in 
other  obstinate  pulmonic  dl.'ieases  with  dilatfd  right  heart,  the  combina- 
tion of  strychnine  and  digitalis  yields  most  excellent  results.  Much 
ad\'antage  may  often  be  derived,  especially  in  feeble  subjects,  by  adding 
atryclinine  to  ordinary  cough  mixture. 

The  value  of  strychnine  in  the  treatment  of  the  respiratory  accidental 


This  pHragr-iph  was  wrtuen  by  S.  V.  RIaley. 
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of  aiueschesia.  which  was  first  pointed  out  in  the  address  of  H.  C.  Wood 
before  ihe  Reriin  Congress  in  ifigo,  i^  now  universally  acknowledged. 
The  drug  has  no  less  value  In  other  similar  acute  respiratory  poisoning. 
Very  frequently  the  best  results  are  obtainable  by  using  it  in  comli^na' 
tion  with  other  respiratory  stimulants. 

In  dyspepsia  or  iomlipaiion  or  dltirrhttOt,  connected  with  atony  of  ihe 
visceral  muscular  coal,  strychnine  is  a  very  valuable  remedy.  In  vanoits 
local  paralyses,  such  as  proiapu  of  ike  rectum^  atonic  reUntion  of  urirtt^, 
a/tmur  mconitneiice,  and  /oss  of  •noiuniary  motion  in  certain  groups  of  mus- 
cles from  pressure  upon  or  temporary  injury  ol  the  supplying  nerve,  it 
may  be  very  useluJ.  TJiere  is  reason  to  believe  thai  it  sometimes  does 
good  in  these  cases  by  influencing  the  nutrition  of  the  afTected  muscle  or 
the  peripheral  nerves  ;  it  should  be  injected  into  the  affected  part. 

Strychnine  is  also  a  serviceable  remedy  as  a  stimulant  in  ca^^^s  of 
mental  and  physical  depression  due  to  prolonged  excitement  and  over- 
work. J.  II.  MuMcr"*  asserts  that  during  the  strain  of  student-life  before 
examinations  it  is  especially  valuable  in  preventing  the  development  of 
asthenopia. 

Strychnine  is  an  extremely  serviceable  remedy  in  the  treatment  of 
cardiac  dts^as^s  with  weakness  of  nmscie.  In  mitral  inaufliciency  we  have 
seen  it  prolong  life  lor  years  after  the  failure  of  digitalis,  and  when  before 
its  adnilnisir-ition  iinmediaie  death  seemed  inevJuble.  It  shouM  iilwaya 
be  tried  in  cases  of  failing  heart  where  digitalis  diaagrccs,  it  not  being 
poEflible  at  present  to  pick  out  those  cases  in  which  brilliant  results  are  tf> 
be  achieved  by  it.  To  be  elTecttve  ii  must  be  given  in  rapidly  ascending 
doses,  the  patient  being  kept,  If  necessary,  for  weeks  and  months  on  the 
verge  of  strychnine -poisoning,  with  distinctly  heightened  reflexes  and 
some  muscular  stiffness.  Clinical  experience  shows  that  it  has  no  cumu- 
lative action,  but  that  the  piitlent  becomes  accustomed  to  its  use,  so 
that  a  grain  a  day  may  finally  be  given  without  any  serious  cficets. 
In  acute  nertoHc  poi'ionin^,  in  serious  respiratory  diseases^  in  chronio 
alcoholism,  and  \n  plttmbit  poliffntyeliiis.  whene%er  strychnine  is  used  for 
a  very  decided  immediate  effect  mucEi  larger  doses  should  be  employed 
than  have  been  heretofore  used-  These  doses  should  be  given  hypo- 
dermically  at  intervals  of  from  lour  to  six  hfjurs,  under  the  immediate 
care  of  a  trained  nurse  or  other  equally  skilful  person,  who  shonJd  vary 
the  dose  according  to  ihe  effect  produced.  In  chronic  neurasthenia  ex- 
cellent results  are  sometimes  obtalneiJ  by  slowly  ascending  doses  carried 
over  a  period  of  one  or  two  years- 

Toxico  LOG  v.— Sufficient  has  already  been  said  in  regard  to  the  gen- 
eral symptoms  of  strychnine- poisoning.  It  oidy  remains  to  discuss  the 
di^^osLS.*     This  is  especially  important,  because  strychnine  is  frequently 


'  A  Innn  lound  in  one  case  by  Mnrii  RnMtiihal  may  ptsiibly  be  f  hanulCTialitr.    It 

conviBU  ol  numcrcius  tmnn  croaa-renw  in  the  henTt-miiE-ci*,  jjccomiuiiiied  by  small  es- 
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used  crimifully,  and  because  not  rarely  it  is  impoasible  for  the  chemist  \a 
detect  it  after  death. 

The  only  disease  witli  which  a  typical  case  oF  stiychjiine-poiaoiuiig 
seems  to  be  readily  coriloLinded  is  tetanus,  in  its  various  forms  of  idio- 
paihiCj  traumatic,  itifantile,  and  hysterical.  Cases  of  strychnine-poison- 
ing have,  however,  occurrtd  in  which  the  symptoms  have  appeared  to 
point  towards  some  cerebral  disease  or  cerebral  poisoning.  Thus,  In  the 
case  reported  by  Henry  Pilkingtcin,'*  tht  patient  was  foutid  unconscious, 
surrounded  by  vomited  matters,  with  excessively  uneven  pupils  and  an 
elevated  temperature.  After  death  both  lateral  ventricles  were  found  lo 
contain  clots,  and  there  can  be  little  doubt  that  the  high  arterial  press- 
ure during  an  early  convulsion  had  produced  an  apoplexy  which  was  the 
cause  of  the  subset^uent  symptoms  and  death.  It  has  beien  asserted 
that  in  fatal  cases  the  duration  of  the  attack  wili  always  distinguish  be- 
tween natural  tetanus  and  that  produced  by  poison.  Louis  Starr,**  how- 
ever, reports  traumatic  tetanus  fatal  in  twelve  hours  after  the  lirst  muscular 
twitchings,  and  within  one  hour  and  a  half  after  the  first  convulsion  :  and 
death  from  tetanus  has  occurred  fifteen  minutes  after  the  reception  of 
the  injury  (Jaccoud*). 

The  following  table  shows,  we  think,  in  as  clear  and  brief  a  manner  as 
possible  the  differences  between  traumatic  or  idiopathic  tetanus  (No.  i ), 
hysterical  tetanus  (No,  s),*  and  strychnic  poisoning  (No.  3).  The  refer- 
encta  in  column  No.  3  are  to  authorities  who  affirm  that  the  symptoms 
there  giveti  arc  peculiar  lo  poisoning  ; 


no. 


GOimncEicF  wlih  pain  oiid  nkE- 
B«H  of  the   back  nl  ihe  iii:i:V, 

iwUchlTi^;  CDTTVcn  Eiii^uBlly. 

■ffKicd:    fiaidl?  and    fvmu- 
ulty  tn. 


tin.  J. 
Ctimrnmf«l    wlUi    bllndrma 


M  Uvular  ftyraptoma  lom- 
niFUccd  with  Tixidiijr  or  ibc 
i>«ck.  wh^cb  Emdiifllly  "crtpL 
.»«  \hr  Imily."  qflectin^  rhc 
FiLrcnjliia  last 

Jq*  rigidly  Hi  bclore  k  coti- 
vul&ioai.  and  remained  ta  be- 
[w«n  the  Fan>xvs[itt 


NO,  3- 

BeglhB  wlthcfebifiiraiioti  (vl 

twtngUaiinUy  mucb  sharpBinl.t 
Dimiicba  ol  vLiK>n  itiat  id  svott 
CMV3  be  iTumEcsEcd  lulfi.  mttB 
Ibv  dtvi-fopmcui  oi  ocheriyinp- 
tcuni ;  bill  nen  Uien  H  m  nrr- 

Mj«<.uliLr  MriipHHns  ilc-vdop 
i^cij  fapki]])',  [UDiincnclr^c  Id 
Lhp  cifrrmlljra,  ar  tlic  convul- 
lion,  uTicn  ibr  doAV  ii  lai^, 
>ipiia  the  vholv  body  slnnl- 
UriL'uUlly.l 

Jaw  the  1&b(  pun  ol  thr  body 
tD  h«]iffpri(d  :  ^E-f  muvcl?*  tcIbx 

Brat,  111(1,  even  wtivn  duruig  ■ 
Vc^rrc  i^unviilHEiii  H  a  xrl,  iL 
drops   AS    soon    db    the    latUr 

IfCBBHnl 


■  Column  No,  j  is  (rcni  an  itcnal  com.    See  tnal  of  Mra,  Wharton,  Afe*'  >45r*  Aftdi- 

cal  Record,  1873. 

t  Taylor,  Oh  Poisem,  683;  Wormlcy,  Mi^r-P-Chtmisiry  tff  Poisons,  $^. 

I  Wormlty.  536 ;  Still*.   TTternpentics,  ii.  148 

j  Taylor,  Oh  Poitont,  13*.  69' ;  WormJey,  536,510,  541;  Tardicii,  Sur  F  Emf><nstmHe- 
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Nu.  I. 
Prulatcnt -cnuKulmr  li^diL). 
Very  Heftemllj  wiih  a   grpatei 
DC  leas  decree  oi   pcnameikl 

opi^lhoLQIMn,    irmprinLliaUnfen , 


Cook Iduwu  pnserwd  un- 
ai  nar  d«ih.  u  In  stiydiiaJc 


Draoelili,  loucl  notso,  elc. 

Mav     compUiiri     b|ir«r|y     al 
puLn 


Ev««op»n.  n^tdly  fticd.flur- 
Lne  llw  canvuliilon. 


No.  3. 
FcrnJ?i'?Bl  apJUhoionoB,  and 
inlen^ff  rk|[irlLl>'  twlween  the 
coiwul^iDna  p  niul  alter  ilip  con- 
vulbJuiii  Loil  craavJ  tbc  opLt- 
iIioU>iih:is  md  mtcnve  Ti^dlly 
laftii^  Tar  huura. 


onS  tonvulslDii  l^iap  oh.  and 
losi  wLlh  every  oLhcr  lonvul' 
BiQn,  the  dtiiurbam-c  of  nm- 
criDumiiM;'!  nn^l  inalilil^  being 
BjniiilUDnui- 


Dnlml  (o  b?  (hbiikI. 


Crytftg-ipelld,  In  whkh  hr 
"Bobbrd  vlolenllv.'BUcJ"  cfl«l 
Ifkc  a  cMId/'  AttcmaEvd  with 

|]|«CDnVL|lBj4JTV. 

Tht  s^sms  in  Ehc  Ic^  mu-ii 
luvv  be«n  (mrliji],  oe  ctir  l<ct 
wvrr  croufd  4iii1  [oe«rovm«1, 
whitti  L'uuKl  -til  luppcib  if  all 
Lhc  mu-k-lca  Mcrc  inibLvnL,  I>p 
nu&c  lhc  muKtu  of  i^cTfWHi, 
being  very  murh  ihe  vlTDnR«r. 
would  of  necmllr  DvcrconiF 
the  aiiUcoqinkL  muKto.  ud 
tke  f fcl  b«  FVTrtcd . 


No   J 

MaHTular  Tclnmiion  (roirly  a 
iLiffhi  ngidjlr)  b«wtFri  ihrcon- 
^alaJmu^  lLic  pailvul  bdn^;  c^x- 
hau9lc<J  wid  awenling.  If  re- 
covery iFturt  ih*  <:orivuLeioiiB 
grmduaiiy  catae.  leaving  merely 
muBCUlUT  vrrneu.  snU  smnc- 
limasllffiinalikqiluiMEafLci 
violciil  Aiercise-* 

Coiuciouinvn  alwayt  pr&- 
Ktvcd  during  i^UEivulnioDS,  ei- 
L:epl  vliiMi  the  liLLii  bpLuuiic  >u 
mtenat  LhaL  dcalh  In  immjfieiil 
from  »ulTcc9ll0ii,  In  whjrh  caw 
somrtimfi  itie  pilirnl  brcniriH 
JiiacruibLi!  Trrini  asphyjiln.t 
whkJ>  i:i»m?«  i)ii  during  lhc  lit 
(cf  piiit  qE  4  convLiIili»i,  mid  kt 
a]nin*<l  )■  nrtiln  pncunor  i>f 
dnili^ 

Tbe  Bligmot  "  btdEli  cf  ilr" 
pEDitiitci  A  imnvulalon-T 

Pnflwit  RiHy  scrcAm  with  piilii, 
Di  may  etprcu  JfTvot  AppR- 
hco^mns^  but  "  f  ryinK-fipclla" 
vrDuld  jippcfr  lo  be  IrapoMilile. 

EvP4  lll-fflc-hell  -vide  <kptfn.| 

Legs  bL^fVy  cilciid«l,  vhh 
|pct  cywnfd.j  H9  the  5pn>nii 
aflpoipll  rlv  nnflclcaof  the  leg. 


Death  from  strychnine  in  man  and  other  mammals  mostly  occurs  in 
a  convulsion,  and  under  these  circumstances  is  undoubtedly  due  to  as- 
phyxia, caustd  by  the  unyielding,  spasmodically  contracted  miisdei.  In 
man,  death  sometimes  occurs  not  in  a  paroxysm,  but  during  relaxation^ 
and  probably  then  is  the  result  not  only  of  the  exhaustion  following  effort, 
but  also  of  the  direct  action  of  the  poison  upon  the  respiratory  centre 
and  nerves. 


In  (rogs.  death  must  ocrnr  from  other  caui*!;.  ^ince  a  frag,  :is  shown  by  Claude 
Bernard,  wtU  live  Ibr  d3>'*;  after  removal  of  Wa  lunge,  prohsblyby  breathing  through 
its  skin.  The  causes  of  death  in  the  frr>g  ar<;  not  hard  to  find  when  the  physiuloj^ioal 
action  of  the  drug  b  known.  The  lymph  and  true  hearts  I  Kolliker,  Harley''^  arc 
very  much  affected,  but  the  chief  factor  is  nci  Llciubt  paralysis  of  the  rrKrtor  nerves. 


'  TaylcTT,  On  roiiom.  134,   1^5,  682;  Wumiley,  ijfi.  540.  Ml  ;  TartJicu,  914.  9jR.  535; 

t  Wormlty  (isi  eti.).  sjfi ,  Taylur,  Jfediral  Juriipntd^Hi/.  131,  jj?:  WhuTlLin  ancl 
SiiW^.  Mednai  Jun'iprinlf me.  var^gmph  7i7  \  Tardieu,  92J :  Siille,  TJierajt^uitri.  it&. 

I  5tlllfi,   ntfrapeitfus.  14». 

A  /bid. .   WoTTiiity.  S36 :  Tnrdleu.  914. 

II  Tar[)i«u,Q34:  alaoci[heraiiihorriJeaH  vhichnhnvtni^glecied  icnorr.  tind  at  prraeRl 
writinu  have  lUX  at  hand. 
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Hotilgmanii**  reports  a  remarkable  case,  in  which  acute  inftammatinn 
of  the  kidneys  followed  strychnine -poisoning. 

The  miniirum  iatal  dose  of  strychnine  is  probably  something  lander 
half  a  grain  ;  the  latter  quantity  has  several  times  caused  death,  orce 
in  d  man  hi  twenty  minutes  :"  one-third  of  a  grain  given  at  intervals  in 
[racCionaJ  doses  has  produced  such  alarming  symptoms  as  to  indicate  that 
in  n  single  dose  it  might  readily  destroy  life  ;  one-hundredth  of  a  grain 
is  said  to  have  killed  a  child  three  ant)  a  half  months  old  -.  ^  but  ten  grains 
(Tschepke*'),  twenty  grains  (A-  E.  Connor"),  also  Iwenty-two  grains 
(George  Gray  *'} — taken  on  a  full  stomach  and  retained  two  hours — have 
failed  to  cause  death,  in  each  case  probably  on  account  of  slow  absorption. 

In  Ireating  poisoning  by  strychnine^  n  chemical  antidote  should  be  at 
once  administered,  such  as  tannic  ^d  or  iixJine  or  one  of  its  soluble  satts. 
As,  however,  the  compounds  formed  in  ihe  stomacli  by  these  sithsiances 
are  nut  permanent*  theoretically  a  quick  emetic  may  sometimes  be  ad- 
visable. Potassium  permanganate  has  the  power  oi  oxidizmg  strychnine, 
but  lis  value  as  a  practical  antidote  has  not  as  yet  been  determined.  For 
the  lessening  oE  the  excitability  of  the  spinal  cord  various  spiMiit  depress- 
ants have  been  Irom  time  to  time  recommended.  No  spinal  depressant, 
however,  which,  like  aconite  or  tobacco,  is  aiso  powerfully  depressant  to 
the  circulation,  should  lie  used.  The  remedies  which  may  lie  employed 
arc  potassium  bromide,  chloral,*  chloroform,  and  amyl  nitrite.  Alcohol 
has  been  strongly  recommended  by  some  authorities  (Amagai,  Stacchini) 
as  antidotal  :  and  when  the  great  muscular  relaxation  of  drunkenness  is 
remembered,  it  seems  very  probable  that  the  commendation  has  some 
basis-  Husemann  has,  however,  shown  that  alcohol  can  scarcely  be 
looked  upon  as  a  real  antagonist  to  the  alk:»]oid. 

The  best  treatment  of  stiych nine-poisoning  is  iipparendyto  be  found 
in  the  conjoint  use  of  chloral  and  potassium  bromide,  with,  when  convul- 
sions are  very  thteaiening,  inhalations  ol  amyl  nitrite  or  chlorolorm. 
Half  an  ounce  of  the  bromide  Avith  hall  a  drachm  lo  a  drachm  of  chloral 
may  be  given  ot  once  in  a  severe  caae  ;  and,  if  necessary^  every  twenty 
minutes  afterwards  two  drachms  of  the  first  and  fifteen  grains  of  the 
second  remedy  may  be  exjiibited. 

Chloroform  or  amyl  nitrite  should  be  given  by  inhalation  whenever 
the  convulsions  are  extremely  severe,  and  if  the  patient  cannot  swallow, 
a  drachm  of  chloral  may  be  injected  into  the  rectum,  or,  especially 
where  respiration  is  very  seriously  affected,  five  minims  of  amyl  nitrite 
may  be  ^iven  hypodennically.  It  is  essential  to  remember  that  any 
disturbance  of  the  patient  may,  when  the  symptoms  are  well  developed, 
bring  about  a  fatal  convulsion.  Thus,  we  have  &een  death  occur  in 
a  convulsion  caused  by  on  effort  to  get  the  mouth  open  to  give  a  remedy. 
Hence,  unless  the  case  is  seen  in  the  beginning,  no  attempt  should  be 


•For  detailed  diacUBBion  t^F  ihe  re^alionfi  ol  strychnine  nnd  chloml,  with  nccount  of 
«ip«rim?ntG  Ity  Mniou:.  investigators,  svs  Icnlli  udjliun  uf  thr  pri^aent  treatise. 
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made  to  evacuate  the  siomacb,  ArtifidiiJ  respiration^  whicb  has  been 
highly  commended  by  some,  cannot,  we  believe,  ever  be  o\  service  in 
human  poisoniEig, 

It  It;  evident  that  the  convulsed  muscles  will  often  resl*n  such  eRorts  as  are  usu- 
ally'made  to  lorce  air  into  the  lun^s  of  nian  as  successJviUy  .is  Lheu  do  the  unas- 
sisted 5tni£gks  of  niiluri; ;  and  Harlt^y  5ti\te5  that  he  has  found  anJBcial  respiration 
of  no  use  whatever  in  animals.  On  the  other  hand,  Lctibe.  m  au  apparcnily  very 
careful  stri»?s  oi  experiments,  found  that  i^nifidpil  respir-ilkiii  luis  jjreiil  inrtiience  in 
uving  or  prolonging  Jile,  according  to  the  amount  of  ihe  poison  ing^led.  In  his 
experiments,  the  dose  v^hich  ordinarJly  produced  convulsions  did  not  do  this  so 
long  as  artificial  respiration  was  kept  up  ;  and  the  ^"  lethal  dose"  did  not  kill  if  arli- 
Arial  respiratiuiL  v.-^  maintained  fur  four  hours,  ^though  opisthotonos  was  induced 
in  srimtr  Cases.  Jochelsohn  "  oeiIv  *iicr<?eded  in  prolungirg  life,  but  RcEienlhal,  ac- 
cording to  Husemann,  obtained  similar  results  to  Leube,  ^tid  M,  SchiP*  has,  in  a 
scries  of  exiicrimcnts,  corroborated  in  the  main  facts  the  rtsults  of  the  Cermftn  in- 
vcsliGiiIon>,  alQiou^h  disagreeing  with  Jiem  in  minur  p^rtitulais.  Tie  EoLinU  dial 
animals  in  which  j^^'fifr  artificial  respiratinn  was  mainlained  survived  dnses  much 
larger  ihan  Hiosp  ordinarily  f:iul.  The  artificial  respiration  was  performed  by  in» 
serting  a  canula  into  the  trachea  and  tilling  the  lungs  by  force.  Klapp  also  found 
artificial  respiration  of  ^r^ice.  None  of  the  ordinary  methods  of  cirtificia]  tes[nra- 
tion  in  man  are,  however,  su^clently  powerful  to  be  of  any  value. 

Administration, — As  a  tonic,  strychnine  sulphaie  may  be  given  in 
granule  in  doses  of  from  orie-forite[h  to  ont-lweiuieth  of  a  grain  (0.0016- 
0,0032  Gm. ).  Whenever  it  is  desired  to  push  the  remedy  to  its  physiologi- 
cal limit,  it  should  be  given  hypodermieally  in  ^ascending  doses  until  restless- 
ness, general  excitement,  muscijlariwiiching,  stiffness  of  the  neck  or  legs,  or 
other  symptoms  are  manifested.  In  many  cases  of  palsies,  especially  with 
irophicchangesin  Ihe  muscles,  the  best  effect  seems  to  be  obtained  by  injeei- 
ingthestrychninesalr  directly  into  the  affected  muscle,  [(proper  antiseptic 
precaution  be  taken,  hypodermic  injections  do  not  cause  local  irritadoo, 

Erucine, — Strychnine  clings  so  closely  to  brucinc  that  the  physio- 
logical actions  attributed  to  brueine  may  be  in  truth  caused  by  contami- 
nating siryclmine,  L,  Wiuii^enreid  '  found  that  l>rucine  acts  as  a  stimu- 
lant to  the  spinal  cord  and  a  paralyzant  to  the  motor  nerves,  but  does  not 
infiuence  the  cerebrum  or  the  sensory  nerves  ;  and  that  in  the  higher  ani- 
mals, at  first  it  increases  the  arterial  pressure  and  afterwards  Itssens  it, 
in  large  doses  paralyzes  the  vagi,  causes  death  by  asphyxia,  and  in  other 
ways  acts  like  strychnme.  The  more  recent  experiments  ol  Lauder 
Brunton '  are  in  accord  wirh  the  results  obtained  by  Wintzenreid  in  show- 
ing that  brucin?  causes  spinal  convtilsions  in  mammals  when  Injected  di- 
rectly into  the  circulation.  Brunion  (ound.  however,  that  when  taken  by 
the  mouth  it  produces  no  symptoms,  probably  because  it  is  etcreted  as 
rapidly  as  St  is  absorbed.  In  an  elaborate  study,  Eclward  T-  Reichert' 
reached  the  conclusion  that  the  physiological  action  of  brucinc  is  pre- 
cisely that  o£  strychnine,  except  that  brueine  ts  much  less  rapidly 
absi>rbedf  is  from  forty  to  fifty  dmes  less  t*owi?ritil  as  a  convulsani,  is  more 
poisonous  to  the  sensory  nerves,  and  is  more  uncertain  in  ita  effect  upon 
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bodily  lemperature.  Farther,  brucine  appeara  to  have  an  action  upon 
ihe  volitional  centres  of  the  ^og  diSerent  from  that  of  strychnine,  pro- 
ducing a  brid  period  of  motor  paralysis  preceding  the  stage  oi  spinal 
convulsion  (Mays,  Reichert).*  Thomas  1,  Mays'  found  that  brucine 
locally  H^pplied  to  the  nerves  of  the  frog  rapidly  produces  a  paralysis  of 
the  sensory  fibres.  This  led  hiin  to  test  U  as  a  local  anasthetic  in  man, 
Qitd  he  asserts  that  a  hvc  or  ten  per  cent,  solution  applied  to  the  mucous 
membrane  of  the  mouth  caused  rapid  loss  of  sensibility  :  also  that  a 
twenty  per  cent,  solution  applied  to  the  back  of  the  hand  caused  pro- 
nounced impairment  of  sensibility.  Mays  used  this  solution  with  eTccel- 
lent  results  for  the  relief  of  the  itching  of  chronic  pruritus.  Ralph  W. 
Seiss'  and  Charles  H.  Burnett  have  found  that  the  application  of  a  five 
per  cent-  solution  in  the  local  pruritus  of  inflammation  in  or  about  the 
external  ear  usually  gives  very  marked  relief.  Burnett  states  Chat  his 
results  were  far  more  satisfactory  than  those  which  he  has  obtained  with 
cocaine.  In  using  brucine  as  a  local  anaesthetic  it  b  essential  that  it 
be  chemically  pure  :  the  nitral^  or  the  sufpha/s  may  be  selected,  and  one 
drop  of  hydrochloric  or  sulphuric  acid  should  be  added  to  the  solution 
for  each  three  grains  of  the  alkaloid  salt 
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FAMILY   VI.— DEPRESSO-MOTORS. 


Under  tbh  headmg  arc  considered  certain  drugs  which  are  used  for 
the  purpose  of  lessening  the  activity  of  the  spinal  cord.  They  have, 
except  in  this  jjanicular,  but  little  in  common  in  their  action,  and  must 
be  studied  individually. 

PKVS05T1GMA— CALABAR    BEAN.    U.S. 

An  irregular,  kidney-shaped  bean,  abcmt  an  inch  in  length  and  ihree- 
tourlhs  ol  an  inch  wide,  the  product  of  the  Physostigrma  venenosum,  a 
perennial  woody  creeper  oi  Calabar,  Africa,  where  the  bean  has  been 
used  by  the  natives  as  an  ordeal  lesi  lor  criminal,  wilches,  etc.,  since 
time  immemorial.  It  contains  an  alkaloid  known  as  physosttg^rntn^^  or 
eserine.  E,  Harnack  and  L,  Wiikowski  ^  have  described  a  powerful  icla- 
nizing  aJkaloid,  calabarine,  which  is  *iometimes  abundant  in  commercial 
extracts  of  Calabar  bean.  As  Harnack  has  produced  it  from  physosiig- 
mine,  it  is  probably  a  decomposition  product  from  that  alkaloid  (see  also 
Huaemann '). 

PifvsioLOGicAL  Action, — Local  Attion  and  EHmimUian, — No  ap' 
parent  irritant  action  occurs  trom  therapeutic  doses  of  Calabar  bean  or  i(s 
alkaloid - 

Both  absorption  and  elimination  are  very  rapid.  N.  Teich  and  D. 
Schwcdcr'  have  both  found  physostigminc  in  the  urine  half  an  hour  after 
its  ingestion.  Although  the  alkaloid  has  been  detected  in  various  secre- 
tions bv  DragendorPf  and  his  pupil  Pander,  It  chierty  escapes  through 
the  kidneys.  Its  effect  upon  the  urinary  accretion  has  never  been 
studied,  excepting  in  that  Merson'  states  that  it  decreases  the  e.\crclion 
of  urea  and  other  nrinary  solids  \xi  partsii. 

Generai  Acthn. — No  sensible  efiecCs  are  perceptible  after  the  full 
therapeutic  dose  of  Calabar  bean,  except  it  be  slight  weakness  and  dis- 
like for  muscular  exertion.  The  symptoms  produced  by  large  doses 
are  giddiness,  lessened  heart-action,  great  muscular  weakness,  with,  in 
most  cases,  contraction  of  the  pupil,  and  sometimes  ^-omiting,  and  still 
more  commonly  purging,  which  may  be  very  free.  A  pupil  of  Gubler 
look  **.  15  grain  of  eserine  sulphate,  and  suffered,  after  a  lime,  nausea, 
giddiness,  and  intense  muscular  weakness,  so  that  he  could  not  stand; 
three-quarters  of  an  hour  afterwards  he  vomited  some  o(  the  solution 
mixed  with  bile,  but  his  strength  did  not  begin  to  return  for  two  and  a 
hail  hour^. 

When  an  cininial  receives  &  small  fatal  doK  of  Calabar  bean,  aftci  a  time  mus- 
cular trtmora  appear,  and  a1nx>st  immediately  the  vicU'm  falU  la  the  ground,  or 
lies  doi*'n,  in  a  Rtate  nf  perfeci  miisrular  flacddit}'.     The  piipits  generally  contract, 
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and  tho  respirations  become  td^w.  irre^^iar,  and  oKen  stertorous.  All  refttx  actions 
are  almost  at  once  diminished,  Riid  this  diminution  ^ows  RTtater  and  KTcaicr,  until 
IT  emU  In  their  compietc  alhiliiion.  So  long  us  iht  condition  *J  Uie  motor  system 
allows  of  it,  euidsnfe!4  of  sensiljiliiy  are  m^niFesietl  whenever  the  animal  i^  in  any 
way  injured.  According  to  Clementi  Papi,*  the  voice  is  i^onipleiely  lost  The  mus- 
cuUr  tremors  pcreJst  during  tht  whole  period  of  paralysis,  iind,  indeedn  even  after 
fessaiioii  oi  Ihe  respiralion.  They  vary  greatly  in  intensity,  and  in  sonic  cTtses  are 
so  severe  { Fraser )  aii  lO  simulate  genenil  CLMivuliJons.  As  the  minutes  go  hy.  the 
rhjthm  nf  the  respiration  becomes  more  and  more  aHected,  and  at  [ast  death  talces 
place  ([uietly,  consciousness  being  preserved  until  the  last  few  gasping  respirations 
close  the  scene,*  Tl»e  pupils  sometimes,  but  rol  always,  dilate  immcdialely  after 
death.  According  to  tlie  expeiimenLi  oi  Frdiier,  the  budily  temperature  U  slightly 
elevated. 

After  a  Email  lethal  dose  of  the  poison,  the  fiital  result  is  always  due  to  iailure 
of  Uit  respiration,  and  if  the  body  be  at  once  opened  the  heart  Is  found  still  beat- 
ing ;  indeedn  it  has  bceLi  seen  to  continue  to  do  so  for  one  and  a  half  hours  after 
death  (Fraser).  If  a  very  lar^e  iirtioiintof  the  drug  be  given,  the  animal  falls  almost 
at  once,  paralyzed,  with  only  a  few  muscitlar  twitch ings.  The  pupils  cortraci,  and  in  a 
very  short  time  the  gasping  re^pimticn  ceases.  The  he^rl  is  now  found  distended 
and  passive,  but  often  will  contract  under  the  stimulntion  of  a  galvanic  current 

Ncrvifiis  System. — UpOLi  the  cerebrum  pbysostigmme  has  no  per- 
ceptible influence.  The  paralysis  and  loss  of  reflex  activity  which  it 
produces  are  undoubtedly  dtTe  to  a  depressant  action  upon  the  motor 
cord.  Thus,  Frjser,  Harnack.  WitkowakJ^  and  othera  have  found  that 
if  in  the  frog  a  peripheral  nerve  be  protected  by  tying  its  arterv  and  the 
batrachian  be  poisoned  with  Calabar  bean,  the  paralysis  in  the  protected 
limb  occurs  ptrri  fia^stt  with  that  in  the  remainder  of  the  body.  Again, 
Fraacr  divided  the  spinal  cord  of  a  frog-^  and  then  cut  or  tied  all  the 
blood-vessels  going  to  the  posterior  section  of  it  After  this,  the  animal 
was  poisoned  with  ph ysosti gma ,  and  while  the  tisual  symptoms  developed 
ihcmsdvca  in  the  anterior  portion  of  the  body,  reflex  actions  were  unaf- 
fected in  the  posterior  part.  Further,  Fraser"  has  found  that  when  the 
poison  is  applied  directly  to  the  cord,  fibrillary  coniraL-tions,  due  prob- 
ably to  a  local  irritant  influetice,  are  induced  in  the  muscles  supplied  from 
below  the  point  of  application,  but  in  a  litde  while  all  movements  cease, 
and  even  galvanizaIit^n  of  the  cord  itself  is  imable  to  elicit  response,  li 
13  asserted  by  several  investigators  that  the  e\tremely  minute  dose  of 
physostigmine  acts  as  a  stimulant  to  the  spinal  cord.  Although  this  may 
be  true,  it  seems  at  present  writing  improbable,  f 


*  Kohlcr,  RoB&bachj  and  i>lhcr3  have  affirmed  (hat  Ca.labar  bend  pnidiiccs  a  iclatiic 
inlitrJcaticn  A  plau-sibls  oJcplaiiati'"m  *rf  these  mnguEar  □h-'^orvaEions,  and  of  many  of  the 
discrepancies  of  BUlhonUeE,  is  to  be  found  in  the  dtscavety  of  calabarine.  Its  diBCOvereffl 
stait!  that  it  produces  tirat  a  vLolenL  tetanus,  and  aftvrwards  pamly^i?,  Ii  h  plain  how  iLs 
pfi^Hftice  in  varying  amounla  in  Calabar  bean  |:ircpa rati onf  would  mod ify  tHeir  action, 
The  resrtifdheB  u1  Kohler,  o[  VinlHch>;Qu,  and  o\  Ro^shoch  and  FrohlLch  are  efip^cialty 
open  (o  drjiihl^  on  account  of  their  alalcments  that  Calatiar  bean  Irtanijees.  ft  is  very 
prohnttle  that  the  «xtractB  used  by  them  contain^  a  ni:>tahTe  percentagf  of  cfllaharine. 

t  f  Ap^  elal<>&  that  in  Tt[>ga  the  stage  of  exaltation  and  refleii  ai^tivrty  precedes  Lbs 
utage  oi  dtpre^nion.  M,  Vmischj^an  t  SiUnn^sff  .Viit/i.  Nat-  Clasif  Akad.  U'iiSim.  H'im., 
1867,  Bfl,  Iv.,  AWh.  Ji  i9)att»rms  that  in  a  (rog  whose  itiacR  he  had  tied  ihe  poison  pTi> 
ducod  violent  conviUskms,  vihit^li  afiucted  tJw  proLerled  le^,  and  nausi.  iherelurc.  Krvo 
been  of  cpniral  origin      Two  plausible  explanations  of  ihis  suggefit  1ht.'mselvL» :  /trst. 
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Serves. — Although  there  is  reason  for  believing  that  physostigmine  is 
capable  of  affecting  both  motor  and  sensory  nerve-trunks,  yet  this  action 
is  so  feeble  as  probably  to  lake  no  part  in  the  production  of  symptoms, 
The  afferent  oerves  are  less  sensitive  than  the  e0erent»  since  Fraser  has 
found,  first,  that  ihe  local  application  of  a  strong  solution  of  the  poison 
to  a  ncr^'C  kills  ihe  efferent  or  motor  fibres  before  the  afTereut  or  sensory, 
although  the  functions  of  both  of  them  are  hnaily  abolished  ;  second, 
that  when  the  arteries  in  Uie  left  leg  of  a  frog  are  tied,  and  the  animal 
poisoned  both  with  Calaliar  bean  and  atiychnine,  there  comea  a  time 
when  reflex  movementa  are  exciled  in  the-kft  !t^  by  irritation  of  the  right 
foot,  although  irriialion  of  the  left  loot  does  not  cause  movements  in 
the  right  leg, — i.t..  the  impulse  is  able  to  travel  up  the  poisoned  nerve 
ol  the  right  leg  but  not  down  it. 

The  extreme  feebleness  of  the  influence  of  physostigmine  is  shown  by 
the  fact  that  the  frog's  nerves  are  often  active  after  death  from  Calabar 
bean  ( Laschke« ich,'  Vintschgau/  and  Fraser)  ;  and  Fraser  haa  deter- 
mined that  alter  the  fatal  result  has  been  produced  rapidly  with  physo- 
filigmine,  the  rate  of  conduction  of  impulse  is  as  rapid  in  the  nen-e  to 
which  the  potion  has  h^d  free  acce^ss  as  in  one  which  has  been  protected 
by  the  tying  of  its  artery. 

Loss  of  power  in  the  motor  nerves  after  poisoning  by  Calabar  bean  has 
been  foimd  in  the  frog  only,  and^  further,  only  when  the  dose  has  been  so 
small  that  the  heart  haa  continued  to  beat  long  alter  the  cessation  of  res- 
piration, so  that  the  nen'es  had  been,  as  it  were,  macerated  in  a  solution 
of  the  poison.  Hamack  and  Wifkowski  deny  that  physostigmine  has  even 
this  feeble  influence  upon  the  nervc'trunka.  The  loss  of  power  is  prob- 
ably in  the  termination  oi  the  nerve  rather  than  in  the  trunk,  for  Fraser 
found  that  when  all  the  blood-vessels  supplying  the  gastrocnemius  muscle 
were  cut  in  a  frog  and  the  animal  poisoned,  at  a  cerldin  time  irritation  of 
the  criiral  nerve  produced  spasms  of  the  gastrocnemius  aloncn 

MuscUs. — The  continuance  of  the  muscular  movements  after  death 
indicatea  that  they  are  due  to  a  direct  action  of  the  drug  upon  the  muscles. 
This  conclusion  is  established  by  the  experiments  of  Laschkewich,  of 
Fraser,  and  of  Leven  and  Laborde,'  AU  of  these  investigators  have 
noted  that  after  death  these  contractions  are  increased  by  exposure  to  the 
air  and  by  direct  stimulation  of  ihc  muscles  ;  and  Fraser  has  found  that 
they  occur  in  the  frog  during  life  after  section  of  the  supplying  nerve, 
and  also  in  a  muscle  actually  cut  out  of  the  body.  Laschkewich  has  con- 
firmed the  latter  fact  in  the  case  of  warm-blooded  aniniab,  and  Levcn 
and  Laborde  have  proved  that  previous  destruction  of  the  lower  end  of 


tbit  ihv  phj^KBtlginlDe  used  CDalaiiird  calabariiK  or  other  active  imparity^ .  ietovd.  th« 
wrelt'ltnortii  faa  iliat  veruln  spinal  dcpreasanis  produce  coiivulision*,  or  evtn  eiclie  re- 
Jl«  flctiun,  by  paralyzing  Tttlei  mhitiiLkxi.  or  ia  fiiniiie  unknown  way-  Tlie  prnlmbiliiy  of 
ihc  Lnipurity  of  tht  aIka1i>Ld  in  increaiicd  by  tbe  oasenion  of  Hamiick  ibai  Merck's  "  cala- 
tarmum  pumm"  cuntainn  Nlllc  ur  no  cnliib^irinc.  Schwtckrn  liowrv^r.  asMits  ihai  purr 
phvajsitEmincs  In  small  doses,  nets  as  a  distinct  stimulant  tijlhecertbml,  rraplratory,  and 
vdau-mnlor  centrci. 

IS 
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the  spinal  corrf  in  a  guinea-pig  does  not  prevent  the  development  of  ihe 
musciiliir  Twitchings  in  the  hind  legs,  Sdiwetler  contends  thai  the  action 
ot  the  poison  is  not,  however,  upon  the  muscular  structure  il^cli,  boi 
upon  the  peripher^it  nerve-ending  in  the  muscle,  basing  his  conclusiom 
especially  upon  the  asserted  fact^  thai  previous  hypodermic  injectioM 
o!  atropine  or  curare  prevent  the  development  of  rigidity  in  the  snake 
poisoned  with  physosiiKmine.  It  is  certain  that  the  hnal  paralysis  pro- 
duced by  Calabar  fte^n  is  not  of  muscuiar  origin,  since  at  the  time  d 
death  the  contractility  of  the  ntusclcs  is  in  no  way  diminished,  but,  on  \ht 
contrary,  Fraser  h^  noted  that  loss  of  contractility  and  rifor  mortis  are 
greatiy  delayed  in  Calabar-bean  poisoning, 

Circu/aiion. — In  the  m^Lnimal,  aher  iherapeofic  and  even  toxic  doses, 
the  cardiac  action  of  physosiigminc  is  subordinate  to  ils  influence  uppn 
the  nerve-centres  ;  but.  as  has  been  shown  by  Fraser,  when  overwhelm- 
ing doses  of  the  poison  are  administered,  especially  i(  they  be  injected 
into  the  jugular  vein,  death  results  from  syncope,  or  from  consenlaneou* 
failure  of  the  cardiac  and  the  respiratory  functions,  and  the  heart  is  found 
arrested  in  diastole,  flaccid,  hut.  according  to  Fraser  and  to  C.  Amstein 
and  P.  Sustschinsky,""  responding,  though  feebly  and  uncertainly,  to 
direct  stimulation,  In  the  poisoned  frog  the  early  contractions  of  the 
heart  are  slower  and  more  forcible  than  the  normal  (Harnack  and  Wit- 
ko\^'sUi)  ;  whilst  the  arrested  hear!  is  insensible  to  stimuli  (Rossbach  and 
Frohlich"). 

When  smaller  doses  of  the  poison  are  exhibited,  there  is  slowing  of 
the  heart's  action  fLaschkewich,  Fraser,  and  J,  Tachau").  Although, 
according  to  the  experimerts  of  Fraser,  there  is  at  first  a  slight  fall  of  tlic 
blood 'pressure,  which  is  probably  due,  as  he  believes,  to  diminished 
pulse -frequency,  yet,  in  spile  of  the  continuance  of  the  alow  puls^,  ihf 
arterial  tension  soon  recn\'ers  itself,  and  remnins  for  a  long  titne  much 
above  the  normal  point,  while  at  the  same  lime  the  individual  cardiac 
beats  are  greatly  increased  in  strength  (Fraser,  Bezold  and  G*>\z*). 
Finally,  the  arterial  pressure  falls  far  below  normal,  and  the  power  of  the 
heart  is  gradually  extinguished. 

That  the  rise  of  arterial  pressure  must  be  largely  the  result  of  a  stimu- 
lant action  upon  the  heart  or  upon  the  vessel-walls  is  shown  by  the  finding 
of  Behold  and  Giitz,  that  the  arterial  pressure  still  rises  under  the  influ- 
ence of  physostigmine  after  high-up  section  of  the  spiral  cord  ;  and  by 
that  of  f^arnack  and  Witkowski,  that  when  the  vaso-motor  centres  anr 
paralysed  with  chloral,  physostigmine  causes  a  very  decided  increase  of  the 
arterial  pressure.  The  (acts — that  section  of  the  vagi  does  not  interfere 
with  the  production  of  the  cardiac  phenomeria  of  Calabar  bean,  and  that 
in  the  frog  physostigmlne  acts  in  its  usual  way  on  the  heart,  althougli 
the  brain    and  medulla  have   been    destroyed   (Vintschgau) ;    also  Uwt 


*  Wc  have  not  accn  the  orlizmal  paper  of  theae  autharhips  in  the  Cminotthtait /Ar 
Med.  Wxit^Hichitft,  1S67,  but  quulc  Ihcm  from  the  paper  of  Amsiein  and  SusUchinslry^ 
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when  physcstigrnlne  is  placed  directly  on  the  heart,  or  into  cne  oi  its 
chambers,  it  causes  a  long  diastohc  pause,  followed  by  contractions,  inlcr- 
mpled  by  pausos,  and  finally  by  resumption  oi  regular  contractions,  or 
else  by  diastalic  arrest,  the  heart  still  retaining  its  power  of  responding 
in  an  embarrassed  inanner  to  stimuli  ( Fraser )— would  appear  to  demon- 
strate that  physostigmine  directly  aHccts  the  heart.  How  far  ihi*  in- 
fluence is  upon  the  cardiac  ganglia  and  how  far  upon  the  muscle-^brei 
has  not  been  determined,  ll  seems,  however,  probable  that  physostig- 
mlne  aGcets  the  cardiac  muscits  in  the  same  way  as  it  does  the  muscles 
of  voluntary  life. 

There  b,  however,  much  reason  for  believing  that  phyaostigmine 
afiects  the  peripheral  inhibitory  apparatus,  although  the  evidence  is  not 
entirely  clear.  Amstcin  and  Suatschi'nsky  found  in  rabbit**  and  also  in 
gumea-pigs  that  the  influence  of  galvanic  irritation  of  ihe  vagi  upon  the 
heart  is  much  greater  after  than  before  poiaoning  with  physostigmine, 
diastolic  arrest  being  produced  much  more  easily  and  continuing  much 
longer  than  normal  after  ihe  withdrawal  of  the  stimuli.  Moreover,  after 
having  completely  paralyzed  the  peripheral  cardiac  vagi  in  the  rabbit  by 
lai^e  doses  of  atropine,  they  restored  functional  power  to  these  nerves  by 
injections  tti  Cahibar  bean.  If  the  accuracy  of  these  ejcperimenfa  be  ad- 
mitted, it  must  also  be  admitted  that  physostigmine  is  a  powerful  stimulant 
lo  the  peripheral  cardiac  inhibitory  apparatus.  Kohler,  however,  using 
the  frog,  and  Rossbach  and  Frohiich,  using  the  rabbii,  failed  lo  resusci- 
tate the  atropinized  vagi  by  means  of  Calabar  bean,  but  a  negative  result 
in  such  a  case  might  be  due  to  an  improper  proportion  in  the  doses  of 
the  counter-poison,  or  to  the  atropine  being  employed  in  overwhelming 
amount. 

Physosligmine  appears  to  have  no  paralyzing  effect  upon  the  vagi ;  at 
least  in  warm-blooded  animals  these  nerves  are  never  paralyzed  ( Frasefj 
Amstein  and  Susischinsky,  Harnack  and  Witkowski)  ;  and  fhe  loss  of 
functional  power  which  has  been  detected  by  Fraser,  Rossbach  and 
Frohiich,  Harnack  and  Witkowski,  in  the  vagi  of  the  frog  docs  not  ap- 
pear untJ  so  long  afier  the  cessation  of  respiration  that  it  is  very  probably 
a  5ccond;iry  result- 
That  Caiabar  bean  does  not  afTect  the  cardiac  inhibitory  centres  would 
seem  to  follow  from  the  experiments  of  Arnstein  and  Sustschingky^  in 
which  an  injeciion  of  the  drug  through  the  carotid  into  these  centres 
failed  lo  aficct  at  once  the  rate  of  the  heart- 

The  question  as  to  the  effect  of  physostigmine  upon  the  bloodvessels 
cannot  at  present  be  positively  answered.  Evidence  concerning  it  has 
been  brought  forward  by  Fraser  and  Harlcy  in  the  form  of  observations 
made  upon  the  web  of  the  frog.  We  have  already  stated  our  belief  that 
this  aort  of  evidence  is  of  very  little  value.  In  the  present  instance,  as 
usual,  it  b  entifcly  contradictory  as  given  by  different  observers.  (For 
details,  see  tenth  edition  of  this  treatise.  ) 

The  fact  thai  the  rise  of  arterial  pressure  produced  by  physostigmine 
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alter  section  of  the  cord  b  not  nearly  so  great  aa  in  an  uninjured  aninud 
suggests,  but  does  not  prove,  that  (he  drug  affects  the  vasomotor  centre. 
Analogy  makes  it  prohahle  that  the  muscular  fibres  in  the  coats  of  iht 
vessels  share  the  wide-spread  muscular  action  of  the  pwaon,  and  that  tbc 
peripheral  contraction  oF  the  arteries  is  an  efficient  cause  m  producuig 
rise  of  blood-pressure.  In  considering  the  general  physiological  action 
of  the  drug,  it  mu^t  not  be  foigottcn  that  It^i  mtluence  upon  the  hean  U 
entirely  subaervient  to  its  inftucnce  on  the  ncrvoua  system.*  and  that 
death  in  the  mammal  occurs  before  the  stage  oE  cardiac  palsy  is  reached. 
unless  the  drug  be  injected  directly  inco  the   heart  in  overwlidming  dose. 

Diced. — According  to  Fraser,  after  death  from  phyaos  tig  mine  die 
blood  coagulates  slowly  and  loosely,  and  the  red  disks  present  various 
irregularities  of  outline  ;  it  is  probable  rhal  these  changes  are  due  to  tlw 
long  asphyjtia,  and  that  the  poison  does  not  directly  affect  the  blood. 

intestines. — Intestinal  peristalsis  is  primarily  much  increased  by  the 
action  of  Calabar  bean  (Westermann,"  Papi,  Fraser).  After  poisonous 
doses  there  Is  at  first  a  stage  of  exceedingly  active  movements  in  the 
boweb  ;  then  spasmodic  tetanic  contraction  of  the  intestines  occurs,  k> 
that  their  calibre  Is  very  much  diminished  ;  and  finally  relaxation  and 
dilatation  take  place.  After  death  the  vermicular  movementB  are  found 
very  much  lessened  (Fraser)  or  altogether  abolished  (Tachau).  The 
action  of  Calabar  bean  upon  the  intestines  appears  to  be  peripherul,  due 
lo  contact  of  the  poison  in  the  blood  with  the  muscular  fibres  or  the 
nerve-elements  in  the  walb  of  the  bowels  \  for  Westermann  found  that 
extirpation  of  the  cardiac  ganglion  had  no  effect  upon  the  action  of  the 
drug,  but  that  tying  of  the  mesenteric  and  of  the  co:;liac  arteries,  befo 
poisoning,  prevented  any  increase  in  the  peristalsis. 

Secretion. — Calabar  bean  probably  increases  intestinal  secretion,  lb 
action  upon  the  salivary  glands  is  often  decided,  and.  according  to  Heiden- 
hain,  is  not  prevented  by  atropine. 

Eye. — The  contraction  of  the  pupil  which  is  produced  by  Calabar 
bean  is,  without  reasonable  doubt,  caused  by  a  local  peripheral  inffuencc 
The  fact  that  physostigmine  will  contraa  the  atropinized  pupil  is  rriied 
upon  by  Schmiedeberg  "  to  prove  that  the  action  of  physostigmine  is 
directly  upon  the  iris  muscle  ;  a  deduction  which  seems  unwarranted. 
As  well  argue  that  atropine  acta  upon  the  muscle  because  it  antagonizes 
physostigmine. 

The  closeness  of  tlie  analogy  between  the  pupillary  acdor  of  atropine  and  that 
of  physostigmine  is  seen  in  the  fact  that,  like  the  fomier.  [lie  lailer,  as  shown  by 
the  experiTneris  o!  V^e  and  Lcven  ^*  on  chickens^  does  not  affect  the  irid^  of 
birds.  It  is  pn^bable  that  the  two  sjlcoloids  are  directly  antagonistic  in  their 
action  upon  the  peripheral  nerve-ending  in  the  pupil, 

ft  has  hei?n  held  by  various  auiliurlEJes  that  if  fEalvanftation  of  the  sympalh 


^ 
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*  For  a  diiicusi^jon  of  ChL-  pvculiat  cnrdEac  rtlations  of  ph>'SO!fti§;rnmt  *nrl  mu^irarin^i 
BcefhcpapL-i  by  Hnmaclc  ornl  WitkowskL  Those  aulhurs  believe  that  Calflt*nr  btan  fc(* 
m  motion  Ihe  heort  nrrtsted  in  dioaiolc.  no(  by  paralyzing  the  cardiac  inhibitory  Appi- 
mtuB,  but  by  aiimulatiaK  thi>  cardiac  rattsde. 
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In  the  neck  isi\^  lo  expand  a  coiitracted  pupil,  the  myosis  mu.'A  he  due  u>  pa- 
ralyaJS  of  Uic  s^-mpalhetic  Evidentlyn  however,  this  is  asserting  too  much,  for,  as 
pDuitctl  cut  hy  Gtvti\iAg:cn,^^  il  is  coiicirivdbit  that  an  oculti-nii^tor  ^pnsEii  can  exist 
of  such  imensity  Ihal  the  antagunistit  nerve  i'^  unable  To  diUite  the  pupil.  The  le^ 
tin«ony  3S  10  ^vheiher  gahanic  siimutation  of  ihe  sympathetic  does  or  dots  not 
dUate  the  phj-w^Btigminiaed  pupil  is  somewhai  conflicting-  Grunhagen  says  that 
dilatatioii  always  occurs,  although  to  a  slight  estenl  [in  b^scfiTun^an  AFtts^e) ;  while, 
on  the  other  hand,  GLi!^ta\  Er^elliardt "  has  found  that  galvaniziitioii  trf  the  cervi- 
cal sympalheiic  has  no  effect  tjpon  the  phj'sostifiminized  pupil.  The  experiments  of 
Fraser,  of  Bernstein  and  Dogiel,  and  of  Rosenthal  '■  would  seem  to  reconcile  these 
difiercDCCS,  and,  b>'  their  accord,  to  prove  that  under  the  mflsimum  influence  of 
Calabar  bean  the  sympatl^eiic  is  powerless,  while  when  the  conliaction  \^  the  result 
ol  a  milder  influence  of  the  dmg,  stimulation  of  the  cervical  nen'e  wiff  cause  a  cer- 
tain amount  oE  dilatation.*  Fraser,  and  also  Engelhardt,  have  found  thai  if  the 
poles  of  a  hattcr>'  bo  applied  directly  to  an  Iris  even  most  profoundly  contracted  by 
ph^-sostignia,  immediate  dilatation  occurs, 

U  it  be  true  that  direct  stimulation  of  the  muscle- fibres  of  the  iris 
causes  dildtatlcn  of  the  physo^tigm  ini^ed  pupil,  whilst  istiinulatioji  di  the 
sympathetic  nerve  faib  of  e^ect,  it  v^ould  appear  that  Calabar  bean  p^r- 
afyses  fhe  sympatfutic  nerve-enJitigs  in  the  iris.  On  the  other  hand,  the 
well-known  force  of  the  myoeis  indicates  that  it  is  not  due  simply  to  loss 
oJ  power  m  the  dilating  fibres  ;  an  indication  which  is  corroborated  by  the 
fact  that  section  of  the  cervical  sympathetJcs  will  not  produce  a  myosis 
as  complete  as  that  caused  by  physostigmine.  It  would  seem,  there- 
fore, that  the  whole  influence  of  Calabar  bean  is  a  aimultarcous  stimula- 
tion oi  the  oculomotor  nerve-eodinga  and  paralysis  of  the  peripheral 
sympathetic  nerve- endings. 

The  observations  oi  Rossbach  and  Frohlich,  that  overwhelming  do^es 
of  physostigmine  finally  dilate  the  pupil,  have  been  confirmed  in  cases  of 
human  poisoning  isee  Leibhoh),  It  would  seem,  therefore,  that  when 
the  ^kaloid  i^  in  sufficient  amount  the  primiiTy  oculo-motDr  stimulation  is 
followed  by  oculo-motor  paby. 

ftTTMMATtV  ^The  daTninaDt  pfasmlolofftoal  bcUdd  or  Calabar  bean  la 
a  persistent  doproe^on  of  tbe  motor  centres  of  theepltLaloordplnvolTlug 
also  the  ro^piratory  contrefi  in  the  medulla,  ajid  produciiis  loss  of  reflex 
action  'flrith  tui  incrooelng  p&ralyeU,  endhig  in  death  from  centrio  pwa- 
lytio  anphyxla.  Contr&otioD  of  the  pupil  is  usually  aeon  in  the  poIbod- 
ing.  and  la  alctrays  produced  by  the  local  application  of  tfce  drug ;  tt  Is 
duo  to  a  peripheral  influnnco  and  prob&bly  to  pamljTsis  of  the  sympa- 
tfaetia  aorve-filameiilfl  Ttlth  Btlmulatlon  of  the  oculo-motor  twrvo-end- 
liiBB.  Tb©  motor  oerve-triinkfl  are  eoaroely  afTeotod,  but  In  slow  pol- 
BOnUig  probably  suffer  aomo  depreaaion  of  function  ^vhlch  ospeolnlly 
affAota  their  peripheral  ending-e  Neither  tbo  cerebral  cortoic  nor  the 
eeiiflOr7  tiervo  nor  tho  ooHQOry  norvo-eontroo  aro  aotod  upon,  ualoea 
aecondfijUy  in  tho  lateet  et^£:oa  of  poiaotun^.    Oalabar  boan  aoto  &b  a 

•  More  recenlty  Rosstfflch  and  Frohlich  alRrmcd  that  Rdvacuialion  ul  the  sympflthcilc 
still  caii&cs  dilalfltiDR.  even  when  Lhc  nc^lion  of  the  phy3<j9ti|;iaint  la  most  viEOTcus,  As  it 
IS  scarcelv  concei\ab!c  ihal  llip  variwua  oilier  invcstigalora  ^houtd  hnvc  been  no  mucli  in 
CTTui.  It  i&protiobk  tliai  Rosebachand  Frulillch  mtd  sudi  atroDf:  currents  thai  Lhcy  were 
directly  transmitted  to  the  iris. 
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etlmulant  direotly  either  upon  the  muarla  Btruoture  Itself  or  upon  tha 
peripheral  nerve-endlaisB  in  the  muBclee.  The  influence  of  the  druff 
upon  the  olrouLadoD  la  entirelj  eubordlnate.  Early  in  tho  poleonlner 
there  le  a  rise  of  the  blood-preasuje,  which  la  In  great  part,  if  not 
eltc^etheC)  dua  to  b.  direct  atdmuiatiQn  of  the  cardiac  muecle  or  its 
contained  euoglle^,  although  it  is  prob&blo  (not  proved)  that  there  U 
eome  contraction  of  the  blood- voeeola,  which  may  bo  due  to  an  influ- 
enoe  upon  the  muoole-flbre  In  the  vessel-^w^llB  elmilai'  to  that  upon 
other  muaole-flbreB,  fitriated  and  uon-atriated.  We  have  tio  InfLUrma- 
tion  ae  to  the  effect  of  the  polflon  on  the  vaeo-motor  centre.  Accord- 
ing to  eom^  authorltieB,  the  peripheral  va^  ore  strongly  stlmulated- 
Intectinal  peHetalsis  is  gre&tly  increased  by  the  direct  action  of  Calabar 
beauuiJOQ  the  miaecular  flbrea  or  the  peripheral  aervc-eadi)«a  in  tho 
Intestinal  walls.  The  alkaloids  of  Calabar  beaB  are  rapidly  absorbed, 
and  are  eliminated  chlefiy  by  the  Iddneye. 

Therapeutics, — The  physiological  action  of  Calabar  bean  has  sug* 
pealed  its  use  in  spasmodic  affections,  in  atony  of  the  muscular  coats  of 
the  bowd,  and  m  various  diseases  oF  ihe  eye. 

The  action  of  Calabar  bean  upon  the  spinal  cord  very  early  led  Lo  its 
use  in  spasmodic  aSections,  and  especially  in  teianits.  In  the  paper  of 
B,  Roemer"  are  cnllected  forty-se\'en  cases,  of  which  twenty  proved 
fatal.  To  these  we  are  able  to  add  ihe  twenty  whose  references  are  given 
below,*  making  in  all  sixty-seven  cases,  with  thirty-seven  recoveries  and 
thirty  deaths, — not  a  very  flattering  record. 

It  is,  however,  proper  to  state,  as  affecting  llic  value  of  these  statistics, 
that  much  of  the  Calabar  bean  extract  which  has  been  oflcrcd  in  the 
market  is  practically  i:iert,  and  in  all  probability  in  some  of  these  cases 
the  dritg  did  not  have  a  fair  trial  ;  and  that  when  cs[>ecial  care  was  taken 
by  certain  observers  better  results  were  achieved,  although  on  so  small  a 
scale  as  lo  leave  the  issue  in  mxich  doubt-f 

In  trismus  neonatorum.  Calabar  liean  has  l>een  employed  with  results 
certainly  no  more  encouraging  than  those  obtained  in  tetanus.  In  chorea 
it  has  also  been  used  by  some  practitioners  with  asserted  advantage,  but 
further  experience  hardly  justifies  its  administration." 

The  physiological  action  of  physostigmire  upoa  the  unstriped  inlestinal 
muscle- iibres  has  led  to  its  employment  in  aimy  o\  the  muscular  coat  of 
the  bowels  and  other  similar  organs.      V,  Subbotin  "  has  used  the  extract 


•  Patal  Casks. — Feawicki  one  {Gim^mir  Mcditul  Journal <,  iflOg,  300)  ;  Franzolin, 
one  {  Thg  Doctar.  Oct,  i.  1871 J ;  Uit«jrJc,  one  [Uriiiih  iUUktil  Journal,  June,  iSya) ; 
Vaidlvirao,  one  iPhiiad£iphia  Medical  Times.  \.  435) ;  Tyaou,  unc  {ifnd-.  41H) ;  Jphnsciti, 
one  iltdii.,  373)1  one  [London  Lancet,  167^) ,  Silb^nnann^  one  {Charier's  Tltais.  iSflj) ; 
Deloinarrc,  one  {Fa'-ij  Thesis.  1875) ,  Rlchclut,  cnr  ( Thise  de  CoHnm^n.  1875^.  Re' 
tOYERiES.— Fen  wick,  unc  [Glasgow  Medical  Jxiuj-ral.  1869,  ^co)  \  Newman,  wnc  {Medi- 
cal Exammer.  July.  i86g)  \  W.  W.  Keen,  out  {Philadttphia  Medical  Times,  i,  iss) ;  J' 
H,  Packard,  one  {l^d.,  138)  ;  Cunningbam,  one  {British  Medicat  Journal,  1.  1S74)  ;  one 
(CTncinfraA'  Lancet,  Sept-  1878),  Alt  thrac  cities  were  of  the  trnnmatlc  form  of  Lhc  dis- 
ease. Charier,  one  {Paris  Thesis.  1380  .  Durnam.  ont  (Lancet.  Jan,  J&8l)  ;  Fw^lcy,  one 
tAiw  font  t^feil.  foum..  Sept.  iStB)  ;  Sitbennann,  one  {Cflarin's  Thaii^  iBBi). 

t  For  a  favoTEible  record,  see  WalEun  [Glasgow  Medical  jQumat,  N,  S..  1869,  I.m)  \ 
consul!  also  Louden  pTattiiiujier.  ScpL.  i^^. 
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wilh  the  happiest  results  in  a  case  of  chronic  brt^nchmi  catarrh  with  in> 
lense  dyspn<Fa,  believed  to  be  due  lo  wcaknras  of  the  bronchial  muscular 
fibres,  and  also  in  one  of  apparently  "phantom  iunioF,"  with  chronic  in- 
UittHcU  dyspepsia  ^n^  catarrh.  In  constipaiiofi  dependent  upon  rela?ta- 
lion,  and  as  an  addition  to  laxative  pills,  we  have  found  it  very  useful, 
A.  Hillrt  "  strongly  endoi^es  llic  value  of  the  extract  in  chronic  inUstitmi 
aiony,  after  or  during  a  catarrh,  in  ihe  convalescence  from  fever,  etc.,  and 
vi  constipation  with  flatulence,  in  meUorism,  etc. 

Calabar  bean  has  also  been  employed  in  stryrhniru-poisoning,  and  a 
recovery  obtained  after  the  ingestion  of  three  grains  of  the  latter  alkaloid 

E sorted  by  J.  W.  Key^vorth,* 
n  epilepsy,  some  trials  h;ive  been  made  of  the  drug,  but  its  value  is 
donbtiuL     Harnack  and  Witkowaki  have  found  that  in  epileptic 
ea-pifts  physostigminc  causes  a  succession  of  his  lasting  for  hours  and 
They  have  further  noted  a  similar  influence  upon  man.     Atten- 
has  also  been  called  to  tlie  employment  of  Calabar  bean  aa  ^gaiac- 
Uigo^u^t^  the  extract  being  ap[>hed  lo  the  breast  itself. 

Administration. ^Calabar  bean  is  usually  administered  asan  extract 
(ExrB ACTUM  Phvsosteqmatis,  U,  S,  ><  iheeomnienciiigdoscoi  which  is 
onc-ienth  to  one-fifth  of  a  grain  ( o,  0065-0.01 3  Gm. ).  The  dose  of  the 
tincture  (Tivctura  Phvsosticmatis — fifteen  per  cent,  U.  S. )  is  twenty 
to  forty  minums  (  1.35-2.5  C.  c.  ).  The  alkaloid  is  preferable,  on  account 
of  its  oenainly.  The  salicylate  (Phv50STIGM1N.e  SALirvi.AS,  U.  S. )  ia 
preferable  to  the  sulphate  (Phvsostigmin.ii:  Svlfhas,  U.  S.)  as  more 
permanent,  the  sulphate  being  very  deliquescent.  The  thirtieth  of  a 
grain  (0002  Gm.)  of  cither  the  alkaloid  or  its  salt  may  be  considered  to 
be  ihe  full  dose. 

Toxicology. — So  far  as  we  know,  Calabar  bean  has  not  been  used, 
either  in  Europe  or  m  this  country,  with  criminal  intent.  In  Liverpool 
scixnty  children  were  accidentally  poisoned  at  one  time."  Many  of  the 
victims  vomited  spontaneously,  and  thus  relieved  themselves.  Those 
brought  to  the  hospital  were  in  a  stale  of  extreme  prostration  and  muscular 
relaAatioru     They  appeared  to  suffer  almost  no  pain,  some  ol  them,  how- 

|€ver.  saying  that  they  had  a  "belly-ache."  Among  some  thirteen  ex- 
amined, one  had  the  pupils  contracted.  The  only  child  who  did  not 
recover  was  excessively  weak,  and,  crying  out  suddenlyn  was  dead  of 
syncope.  The  heart  was  found  relaxed  and  fiabby.  both  sides  equally 
full  of  blood.  Half  a  bean  produced  in  a  strong  man"  great  muscu- 
lar weakness,  tightness  arroa*  tlie  chest,  temperature  of  96.6*  P.,  very 
slow,  intermittent,  irregular  pube,  and  collapse,  without  vomidng,  purg- 
ing, contraction  of  the  pupils,  or  abdominal  pain.  Loddenitaedt"  re- 
ports a  hypodermic  injection  of  one-half  a  milligramme  of  the  physn- 
stigmlne  sulphate  In  a  boy  nine  years  old,  followed  in  a  quarter  of  an 
hour  by  violent  headache,  free  sweating,  salivation,  slowing  of  the  pulse, 
repeated  vomiting,  contraction  of  the  pupils,  and,  finally,  deep  collapse, 
ircm  wbtLh.  however,   the  patient  recovered.     Two  girls  took  between 
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them  O.I  gramme  ti.53  grains)  of  phj^osiigmine,  with  the  result  of 
sudden  Linconsciousness,  great  redness  of  the  face,  muscular  rdaxation, 
vomiting,  widely  dilati:d,  immovable  pupils^  and,  on  recovery  oi  con- 
sciousness, violent  abdominal  pains^  with  pulse  60,  and  hard  ;  recovery 
afier  some  hours  (Ldbh(jlz"j. 

In  1864  Klcinwachtcr  ftrst  used  successlull)'  atrofnnc  in  Calabar  bean 
poisoning,  and  thereby  started  much  discussion  and  research. 

BcHinievillt  ■•  deiailtcl  in  1S67  some  pxperimem^  wKkh  seemed  to  show  that 
there  is  a  real  antagonism  heiween  Calabar  bean  and  the  mydriatic,  and  in  Ta70 
published  five  experiments  upon  guinea-pigs,  wKich  were  very  decisi^'e  in  thai  a 
proved  iMAl  dose  erf  physustj^^inc  was  given  in  each  case  and  recover)  obtained 
bv  the  u^se  of  noji-kthiil  do^ea  of  atropine.  In  j£69  Roberts  Bartlioluw.  uf  Cin- 
cinnati, on  the  strength  oE  a  fe*  really  indecisive  experiments,  arrived  al  a  con- 
clusion opposite  to  thut  of  Boumevitle, 

In  &a  extremely  thorough  research,  which  might  well  serve  as  a  modd  to  any 
one  studying  the  anlagonistic  action  of  poisons,  Fraser*  demonstrated  thai  within 
certain  limits  atropine  may  be  rtlied  upon  as  a  CDUnler-iniuni  poijion  to  physostig- 
mitie.  He  found  that  in  the  rabbit  one-liFtielh  nf  a  grain  of  airopine  could  success- 
fully antngonise  one  and  a  haii  but  not  iwicc  the  minimum  fatnl  dose  of  Calabar 
bean,  ont-forlieth  of  a  g^^s'i  of  atropine  could  overcome  two  to  two  and  a  half  lim&s 
the  minimiim  letlial  dose  of  physoslJEmiiie,  and  three-fiftieths  was  sufficient  for 
three  limes  ihe  minimnm  fatal  dose.  When  four  timefi  the  lelhal  dcme  of  ph^'W- 
stigmlne  was  given  to  the  rabbity  atropine  was  powerless  to  do  pood.  In  all  tliese 
C33CS  the  atropine  was  given  jual  before  the  administration  of  the  Calabar  bean. 
When  the  atropine  was  given  five  minutes  after  the  phyMistigmine  the  largest  doiic 
of  the  phy^ostigmine  which  could  be  combated  successfully  was  ihree  times  the 
minimum  fatal  dose.  No  experiments  were  made  by  Fraser  to  test  the  value  of 
phjsostigmine  in  atropine-poisoning-  These  experiments  of  Fraaer"  have  been  in 
some  degree  confirmed  by  the  imperfect  researches  of  AmagaL'* 

The  antagonism  between  physostigmine  and  pilocarpine  is  at  least  as 
great  as  that  i>ct\veen  atropine  and  pilocarpine,  ( Sec  article  on  Jaborandi, ) 
The  practical  deduction  from  the  scientific  and  clinical  evidence  is  thst  in 
any  case  of  Calabar  bean  poisoning  both  of  the  anlagonistic  alkaloids 
ahould  be  used  in  doses  proportionate  lo  the  amount  of  the  poison 
ineested. 

POTA881]    BR OMIDUM— POTASSIUM    BROMIDE.    U.S. 

Potassium  bromide  occurs  in  milk-while  cubic  or  quadrangular  pris- 
matic crystals  of  an  acrid  saline  taste,  freely  soluble  in  water  and  slightly 
BO  in  alcohol.  When  its  sohition  is  mixed  with  starch,  and  chlorine  ia 
added,  a  yellow  color  is  developed.  A  bluiah  tint  betrays  contamination 
with  an  iodide. 

Phvseological  Action. — La^a/  Actum  — When  a  solution  of  the 
bromide  b  applied  locally  lo  the  heart,  it  produces  instantly  marked 
Joaening  of  tta  action,  and,  if  in  sufficient  amount  and  concentration, 
even  instantaneous  diastohc  arrest.^  Upon  the  voluntary  muscles  ii  acta 
in  a  simibir  manner  when  similarly  applied.  If  its  solution  be  not  loo 
concentrated  or  abundant,  however,  the  muscle  of  the  frog  is  first  thrown 
into  a  tetanic  spasm,  and  Purser  suggests  that  the  tetanic  symptoms  seen 
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the  frog  poisoned  by  potassium  bromide  are  due  to  this  action  on  the 
lusdes-  On  the  nerve-cruaks,  aod  also  on  ihe  nerve-cenLres,  the  bro- 
jide  acta,  when  applied  locally,  as  a  paralysing  poison  (Amnry.'  Ringer 
id  Morshcad"),      It  is,   iheretoe,  evident  ihai   potassium   bromide  in 

icient  quantity  is  a  poison  to  all  the  higher  animal  tissues.  In  general 
ining  oi  animals  by  hypodermic  injection  af  the  bromide,  this  local 
;tion  13  often  VGry  maniJc-st,  and  paralysis  oi  llie  pari  into  which  the  solu- 
ion  has  been  thrown  follows  very  rapidly  upon  the  injection. 

Potassium  bromide  is  distinctly  irriiaiinjEt  and  when   in  the  lorm  of 

'dtr  it  is  affinncd  to  be  somewhat  cauatic,  and  has  been  highly  rccom- 
icnded  for  the  destruction  of  excessive  ^ranuktions,  etc. 

Adsorption  and  Elimhiation. — Potaaium  bromide  is  freely  absorbed 
id  circutatea  in  the  blood  as  the  bromide.      Elimination  takes  place  to  a 

tain  extent  through  the  skin,  and  probably  largely  through  the  Jnles- 
^     tinai  mucous  membranes,  though  the  chief  avenue  is  the  kidney. 

^H       F-  GuEmiann  *  has  reco^L7€d  bromine  in  the  contents  of  the  acne  pu^ules  oi 
^^DTOniian ;    BilP  detected  i1h*  bromide  in  rnarkcd  qiinDlitic^s  \i\  the  fj£ccs  of  m^a 
ukin^  i1  \  and  H.  Quincke*  found  Ihat  when  foily  ^^rains  of  sodium  bromide  were 
siren  to  dog^  with  intestinal  fisiula.  two  and  a  hali  hours  alterwrirds  tlie  intestinal 
juices  were  free  from  ihe  bromide,  which  renppeiired  in  them  Three  lo  six  hours 
■M^ler.     The  salt  has  been  found  by  Voi£>in,  Amory,  N^imi^,  BLIl^  etc.,  in  the  saliva 
^find  in  the  urine,  and  by  Amory^  in  tlie  perspiniticiii.      In  the  body  of  a  man  who 
'      ^d  while  tiikin^  it,  M,  N^mias*  found  ll  in  all  ilic  liquids,  as  wed  as  in  the  brain, 
liver,  spinal  cord,  lungs,  efc.    The  rapidity  of  elimination  seems  to  vary:  iJius. 
Amory  recovered  one-half  of  Ihe  jimoiint  ingested  during;  the  first,  and  one-third 
during  the  second,  twenty-four  hours,  and  Ware  (Thesis  of  H,  P.  Bowdilch)  ob- 
tained Q  tittle  more  than  half  of  ihc  amounl  inge^lcd  in  the  urine  of  the  succeeding 
thkiry-two  hours,  while  Rill  was   not  ^hle  lo  get  more  th^n   one^ghtet'iilh  of  it 
during  the  first  day.     Hill  has  ErequenUy  found  the  bromide  in  Ihe  urine  two  weeks 
^after  the  last  dose  had  been  eKhibtied  ;  and  Kabuteau  has  seen  its  presence  pereist 
^^■pdcr  similar  circumstances  for  a  month. 

Qinical  results  show  that  when  the  bromide  is  given  continuously  in 
hiU  doses  it  accumulates  iti  the  system.  Under  these  circumstances  it 
undoubtedly  ts  to  be  found  in  every  tissue  of  the  body,  but,  according  to 
Doyofiand  Caieneuvc'  (confirmed  by  F^r6  and  Herbert ^"^"l.  it  is  stored  up 
in  the  nerve-centres  much  more  largely  than  elsewhere. 

Gmerat  Action. — Potassltim  bromide  administered  to  frogs  in  minute 
produces  as  a  first  result  a  tetanoid  condition,  in  which  there  may 
be  very  marked  opisthotonos.  After  a  short  lime  this  stage  ot  muscular 
excitement  gives  way  to  one  of  great  muscular  relaxation  and  total  aboli- 
tion of  reflex  actions.  Voluntary  movemenLs,  however,  often  occur 
during  this  period,  and  the  h-og  which  has  been  lying  limp  and  appar- 
ently dead  will  startle  the  observer  by  a  sudden  vig-oroua  leap.  This  fact 
bas  t^ecn  so  frequently  witnessed  that  there  can  be  no  douUt  of  its  truth-* 
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_         Ii  is  vouched  for  hythe  following  observers:  J,M.  V^xmw(Dabiin  Johth.  Mtd.  Sci.. 
tWg.  ilwii-  334)  :  Lewisty  aui  Kaian  (  Vt^kmt^'f,  ArcHiv.  i^,   xW.  iQt) :  J,  V.  Lnhorde 
\Arekiim  rf^  Physiol  Norwi.et  Falt\ol .  i«W,  i  <3S>  and  Compiei-Rendus,  iffi;,  Ut,): 
L^unMirelte  and  Pelvette  {Bull    Th^nxp  ,  e^,  LiiIlL  349)- 
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Very  early  in  ihe  paralytic  slage  the  respiraiory  movements  are  affected, 
and  they  gradually  gnjw  less  until  their  hiial  arrest.  Wheti  a  very  l^rge 
duse  ol  the  bromidL'  ia  given,  death  may  be  Induced  by  paralysis  o(  the 
heart  (Albert  Eulenberg  and  P.ial  Guiimann '' )  ;  bui  after  a  small  toxic 
dose  this  vi^cus  continues  to  beat  long  after  the  cessation  of  brearfiing. 
It  the  drug  be  given  by  an  injection  practised  in  the  vicinity  ol  the  heart, 
sudden  cardiac  arrest  always  occurs. 

Upon  mamniab  "  (^Eulenberg  and  Guttmann")  the  bromide  acts  very 
much  as  upon  hogSy  inducing  progressive  paralysis*  depression  ol  tem* 
perature,  and  death  by  asphyxia  when  ^iven  in  small  poisonous  doses  ; 
and  great  disturbance  of  the  circulation,  with  finally  diastolic  arrest  of  the 
heart,  when  very  freely  adniinbteied. 

So  far  as  we  know,  no  fatal  case  of  acute  poisoning  by  potassium 
bromide  is  on  record.  In  our  own  experience  an  ounce  taken  by  mis- 
take by  d  youijg  adull  produced  violent  pain  in  the  (Esophagu*:.  nausea 
with  a  little  vomiting,  great  thirst,  feeling  of  weight  in  the  head,  and  ex- 
cessive sleepiness,  which  lasted  for  three  days.  In  a  case  reported  by 
Dougall "  an  ounce  and  a  half  taken  within  twenty-fntir  hoLirs  was  fol- 
lowed by  coma,  with  weak  pulse,  cold  extremities,  temperature  96. 8**  F, » 
total  abolition  of  the  reflex  action,  cind  general  cutaneous  anxsChesia, 
followed  by  eTcce3ai\'e  drowsiness  interrupted  by  periods  of  talking'  de- 
lirium and  by  periods  of  rationality,  the  symptoms  griidually  subsiding 
during  a  fortnight. 

The  results  o(  the  continuous  employment  of  large  doses  of  the  bro- 
mide, however,  demonstrite  that  it  acts  upon  man  as  upon  the  tower 
animals.  When  it  is  taken  with  sufficient  freedom  to  accumulate  in  the 
system,  a  conjunction  ol  phenomena  known  as  itromism  arises.  The 
cerebral  symptoms  are  a  sense  of  mental  weakness,  heaviness  of  intellect, 
failure  of  memory,  partial  aphasia,  great  somnolence,  and  depression  of 
spirits.  With  these  there  may  be  decided  impairment  of  the  sensibility 
of  the  mucous  membranes  and  of  the  skin,  so  that  titillation  of  the  fauces 
may  be  without  effect,  and.  according  to  Puche,  even  heat  applied  to  the 
skin  calls  forth  no  complaint ;  Huctte^*  has  seen  in  some  cases  absolute 
ancesthesia  of  the  sclerotic  conjunctiva.  The  sexual  function  is  abolishcd- 
There  are  also  very  generally  fetiJ  breath  and  an  eruption  of  acne  which 
may  indeed  be  very  severe.  Of  course,  in  any  individual  case  of  bromism 
many  of  these  symptoms  may  be  wanting  ;  but  when  the  use  of  the 
remedy  is  persisted  in,  they  all  at  last  become  developed  in  an  intense 
degree.      In  the  words  of  Edward  H.  Qarke  : 


'*  The  fi'iiil  breath  liecomes  nauseous ;  cedema  super\'enes  on  congestion  of  the 
uvula  and  (auces;  the  whispering  voice  sinks  inio  aphonia  ;  sexual  weakness  d& 
generates  into  impotence  \  muscular  weakness  becomes  complete  paralysis  \  reflex, 
j^Eneral,  find  special  scnsalions  disflppear  ;  the  ears  do  not  hear,  nor  the  eyes  see, 
nor  ihe  tongue  taste  ;  the  eispression  of  hebeludt  btcoiries  Jimt  that  of  imbedlity, 
then  thril  of  Idiocy ;  hallncinaEfans  of  sighi  nnd  ^ound,  with  ur  without  mania,  (ire- 
cede  general  cerebral  iiidiBerence,  apathy,  and  paralj-sis ;  Ihe  respiration,  withom 
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sterlor  o^  opium  or  alcohol,  is  easy  and  slow  ;  llie  tempemture  of  the  body  ia 
lowTcd  ;  as  ihi^  b[(/iiiisui  bcconie^s  more  profound,  the  patient  lies  quiet  in  bed,  un- 
able  10  move  or  fee]  ur  swattuw  or  s|wak,  willi  (JLlatt:d  and  UTiconiriictilc  pu[jiLs,  and 
scarcely  apy  change  of  the  color  of  hi?;  «;ltrn  or  Jace '" 

Hk  Death  has  been  attributed  to  the  continuous  use  oE  the  bromide  in 
^Tflrge  defies.  Thus,  Hameau  reports  the  case  of  a  young  woman  who 
cook  four  and  a  half  pounds  during  the  course  ol  ten  months,  and  while 
In  a  condition  of  cachexia,  with  yellowish  skin,  a  copper-colored  crup- 
'  tion  iJpon  the  forehead,  colic,  gastralgia,  insorauia»  etc,  suddenly  be- 
came ereitly  prostrated,  and  had  delirium  widi  profuse  sweal^,  followed 
by  death  in  four  days.  Anton  Eigner  '*  detaib  the  case  of  a  woman  who 
took  five  pounds  in  less  than  a  year,  and  while  having  very  pronounced 
symptoms  of  bromlsm  was  seized  with  delirium  and  suffered  from  hal- 
lucinations of  sight  and  hearing,  saying  that  she  was  being  poisoned,  and 
finally  died  of  pneumonia.  In  neither  of  these  cases  can  il  be  considered 
probable  that  the  bromide  was  the  direct  cause  of  death. 

J^rnrous   Syslem. — TTie   j^ersisteiice  of   voluLilary   [novement   in   the 
frog  after  the  abolition  of  reflex  actions  shows  that  the  influence  of  the 
drug  is  not  chiefly  exerted  upon  the  cerebral  centres  of  motor  impube, 
fior  upon   those  cells  of  the  cord  which  originate  movemeni,  but  upon 
either  llic  afferent  nerves  or  those  portions  of  the  cord  which  transmit  the 
impulse  from  these  nerves  lo  the  cells  presiding  immediately  over  mtition. 
This  is  confirmed  by  some  experiments  of  Lewisky,  in  which  it  was  shown 
that  pre\'ious  separation  of  the  cord  from  the  cerebrum  had  no  influence 
upon  the  action  of  the  bromide.      Both  he  and   Purser"  abo  found  that 
death  occurred  from  small  doses  before  the  motor  nerve-lnmks  and  the 
fnu^rles  hud  lost  their  irntaljilicy  (rtinfinried   by  Saisson  "),      This  being 
so,  the  question  arises  whether  the  paralysb  be  spinal  or  due  to  paralj-ais 
ol  the  peripheral  afierent  nerves.     There  is  an  apparent  conflict  in  the  evi- 
dence upon  This  point.    Eulenberg  and  Guttmann  found  that  when  access 
oi  ihe  poison  was  prevented  to  one  or  more  limbs  by  tying  the  arteries, 
feficx  actions  were  abolished  in  these  parts  as  rapidly  as  in  others.      Simi- 
lar results  have  been  obtained  by  Lewisky,'"*  by  Rot>erts  Bartholow,"  by 
Purser,*  and  by  Laborde."     The  latter  observer  has  also  lonnd  that  elec- 
trical stimulation  of  a  nerve  high  up  will  cause  \i'iolenl  spasms  in  the  mus- 
cles direcdy  supplied  by  it,   although  it  may  be   unable   to   excite  the 
sl^htesc  reflex  tremon      On  the  other  hand,  Damourette  and  Pelvette 
assert  a  contrary  result.      Unfortunately,  they  do  not  give  the  details  of 
their  experiments.     They  slate,   however,   that  if  the  lumbar  plexus  of 
vessels  be  tied  before  the  poisoning,  the  fore  feet  lo*;e  their  reftex  activity 
before  the  hinder.     There  are  two  (jossible  methods  of  reconciling  their 
reults  with  those  of  the  other  obsen-crs.      In  some  way  the  operation 
^■titay  have  interfered  with  the  circulation  in  the  lower  part  of  the  cord,  and 

^^f       *  From  the  warding  of  hU  memoir,  however,  It  id  doubtful  if  hether  Punier  pcrfomBd 
'         Hie  tEfverimeni  binuell. 
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consequently  llic  poison  have  reached  more  (recly  the  upper  part  ol  It 
and  acted  first  upon  it.  Agam»  il  the  mjection  was,  ^s  is  very  probable, 
thrown  into  the  ajiterior  portion  of  the  body,  the  poison  may  have  reached 
the  anterior  extremities  in  so  concentrated  a  form  as  to  have  acted,  as  it 
were,  locally  upon  their  nerves  and  muscles.  The  same  observers  in  an- 
other portion  ot  their  memoir  show  thai  the  solutions  ol  these  salts  in  the 
frog  travel  rapidly  by  imbibition  ;  and  this  aiid  iheir  kical  action  seem  to 
us  to  be  the  cause  of  the  diilerences  ol  experimental  results.  It  seems 
well  established  ihat  cutaneous  anaesthesia  in  greater  or  less  de|free  ac- 
companies ihe  loss  of  reflex  activity  ;  for,  as  Purser  says,  a  poisoned 
animal  qoite  able  to  jump  submits  to  pinching,  pricking,  burning,  etc, 
without  moving-  Eulcnberg  and  Guttmann  have  seen  the  same  thing  in 
some  rabbits,  Damourette  and  Pelvette'^  have  noticed  a  condition  in 
which  electrical  stimulation  of  a  nerve-trunk  produced  marked  reflex 
action,  although  no  excitement  of  the  skin  supplied  by  the  afferent  fibres 
of  the  nerve  was  capable  of  doing  this,  showing  that  the  extremitiee  of 
the  sensitive  nerves  are  afiecied  before  the  trunks.  The  evidence  is,  we 
think,  sufficient  to  prove  thai  potassium  bromide  affects  all  parts  of  the 
ner\'ou5  system  of  the  lower  animals,  but  that  the  cerebrum,  the  motor 
tract  of  the  cord,  and  the  efferent  nerves  are  the  last  portions  to  be 
affected  ;  that  the  most  sensitive  to  lis  action  is  the  receptive  portion  of 
the  cord, — that  which  receives  and  transmits  reflex  impulses, -:-and  next 
to  this,  and  perhaps  almost  equally  susceptible  with  it,  are  the  peripheral 
ends  of  the  afferent  nerves. 

Upon  the  cerebrum  of  the  higher  animals  the  bromides  undoubtedly 
exert  an  influence,  and  the  researches  of  Albertoni"  have  thrown  much 
light  upon  the  usefulness  of  the  drug  in  epilepsy.  That  observer  found 
that  when  administered  to  dogs  the  bromide  depresses  very  markedly  the 
power  of  the  motor  rone  of  the  cerebral  cortex  to  respond  to  stimuli,  and 
to  give  forth,  on  decided  irritation,  epileptic  discharges  ;  it  wag  also  dis- 
covered that  this  action  of  the  bromide  was  much  more  decided  when  there 
had  been  a  prolonged  saturation  ol  the  system  with  the  drug  than  after  a 
single  large  or  even  toxic  dose.  The  intellectual  symptoms  of  bromism 
show  that  in  man  the  action  of  the  bromide  on  the  cerebral  cortex  is  more 
marked  than  in  the  lower  animals,  on  account,  no  doubt,  of  the  higher 
cerebral  development.  The  drug  in  other  respects  acts  upon  man  as 
upon  lower  mammals,  lowering  the  reflex  excitability  of  his  spinal  cord, 
paralysing  the  ends  of  the  peripheral  nerves,  etc. 

According  to  the  researches  of  B.  Scbulzej"  there  is  under  the  in- 
fluence of  the  bromide  a  decided  decrease  in  the  elimination  of  phos- 
phorus,— an  indication  that  the  protoplasmic  molecular  changes  in  the 
nervous  ss-siera  are  lessened  by  the  drug, 

Circulation. — Tt  is  well  established  that  large  toxic  doses  of  the  bro- 
mide exert  a  direct  paralyzing  action  on  the  heart,  lessening  both  the  force 
and  the  frequency  of  the  beat,  and  finally  causing  diastohc  arrest.*     J,  G. 

*  Ftrr  CKperimenis  upon  Lbc  JEotated  Img's  heart,  see  Meii.-Citir.  Trans.,  iSSi 
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tchoutcn  "  found  thai  duriag  ihc  slow  injection  of  a  two  per  cent,  sdu- 
lion  into  the  vena  cava  of  a  rabbit  the  cardiac  systole  grew  slower,  the 
diastolic  pauses  longer,  and  finally  the  heart  stocd  still,  exhibiting  only 
fibrillary  oontiatlJous  of  its  walls.  The  same  observer  is,  so  far  as  we 
know,  the  only  one  who  has  made  manometrical  studies  ol  the  action 
of  small  doses  of  the  drug.  He  found  that  such  amounts  of  the  bromide 
administered  Wypodermically  or  by  the  stomach  always  produced  in- 
ied  pulse- frequency  with  lessened  arterial  pressure. 
It  would  appear,  therefore,  that  even  small  doses  of  potassium  bro- 
mide are  direcdy  depressant  to  the  cireulaiion.  The  fall  of  the  arterial 
pressure  is  certainly  largely  of  cardiac  origin.     It  ia  probable,  though  not 

Poved,  that  the  vaso-motor  system  also  shares  the  paralyzing  influence 
the  drug.  How  far  the  base  in  potassium  bromide  is  responsible  for 
e  cardiac  action  has  never  been  determmed- 
At  one  time  it  was  g-enerally  taught  by  authorities  that  potassium  bro- 
mide causes  vaso-motor  spasm,  and  chat  the  nerve  symptoms  produced  by 
it  are  secondary  to  this  spasm.  At  ihe  time  of  the  writing  of  this  work 
this  view  was  so  widely  and  hnnly  held  as  to  require  careful  con^deration. 
Ai  present  it  is,  however,  Wieved  by  no  one,  and  the  reader  is  therefore, 
for  a  discussion  of  it  and  the  objections  to  it,  referred  to  the  tench  edition 
of  thb  treatise.  It  is  sufhcient  to  state  that  there  is  no  proof  that  the 
small  dose  of  the  bromide  produces  vaso-motor  spasm,  and  that  there  is 
positive  proof  that  the  nervous  symptoms  are  produced  by  a  direct  action 

KoF  the  drug  upon  the  tissues  concerned. 

^^  Ttft^rature. — In  warm-blooded  animals^  tOKJc  doses  of  potassium 
Sromide  lower  very  decidedly  the  temperature.  There  have  been  no 
calorimetric  experiments  to  determine  whether  this  fall  of  temperature  ta 
due  to  a  diminished  heat- production  or  an  increase  in  heat-elimination. 
The  relaxed  condition  of  the  vaso-motor  system  under  the  influence  ol 
the  bromide  favors  the  escape  of  heal,  and  it  is  probable  that  the   fall  of 

J     bodily  temperature  is  due  in  part  or  altogether  to  an  excessive  loss  of 

^■^  Nutrition. — The  symptoms  of  bromism  show  that  potassium  bro- 
mide has  a  distinct  influence  upon  the  general  nutrition  of  the  body,  and 
it  would  appear  probable  that  on  account  of  the  potassium  in  it  there 

^^would  he  an  increase  m  tissue-waste.      The  results  reached  by  investiga- 

^■or?   are.  however,  dbllnctly   conflicting,   although    in   many   ways  they 

^^appear  to  be  the  a  priori  expectation. 

It  should  be  further  recognised  that  we  have  no  knowledge  whatsoever 
as  to  the  general  influence  of  bromine  upon  the  tissue-changes. 

B        Rabuteau**  found  ihflt  wliile  taking  the  bromide  thenc  was  sIIkHi  lessening  in 
^The  daily  elimination  of  iireu.      The  eKperiment  was,  however,  a  single  one.  and 
the  daily  dose  of  the  bromide  wa5  only  fifteen  grains,  an  amount  so  small  as  to  have 
no  determinate  influence.     H.  Bill,  in  an  elaborate  study  of  the  action  of  the  bro- 
mides upon  elimination,  determined  ttiiit  tfierp  was  a  very  decided  decrea^  in  the 
loont  ol  carbonic  add  thrown  off  from  the  lungs,  but  thai  the  elimination  of  urea 
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vhs  nul  sensibly  affected.  On  t)ie  otiier  hand,  the  cguanlhy  of  urbic  \va!!  usually 
increased,  itie  tulunny-Jiialitri  invariably  augmtmtU^  iirU  the  flt-liuii  un  phu^plioric 
flL'id  uiiTii^d  ^  rifier  smalJer  ijoses  ii  appeared  la  he  slightly  iMcre;ised.  SchuTze^ 
whose  article  wt  have  seeu  only  in  abstract,  in  an  apparently  verj'  careful  invesliga- 
tkjn  on  hi:;  own  person,  tound  as  the  result  ol  Ihe  ingtstion  oJ  one  liundrecl  and 
fifty  gr^in^i  oi  bruiuidc  a  day  lliat  die  urioary  sc:crclioii  wci^  gready  increased,  the 
phosphorus  dinifnishwi.  the  ."iuliihur  very  much  inerejised,  and  the  nitrogen  slightly 
increased.  The  experiment*;  of  Chititnden  and  Culben"  ^ere  made  uiih  The 
maximum  dose  of  one  hundred  and  tifly  grains  a  day.  They  found  diminished 
excrelii^n  oi  phosphorus,  buL  ii  pronounced  increase  of  urea.  In  Chittenden  and 
Culbert's  ejupcrimenis  animunJuni  bnjmidc  acted  like  ^Kitau^iuiti  bromide,  but  more 
powerfully,  so  fnrat  least  a^  the  urea  was  concerned." 

SUMlSAiB^. — WlkOD  in  euffldent  coELcentratdon  potaaelum  bronUde 
aote  H^  a  powerful  deDreesciDb  uuoi]  eUil  of  the  bisher  Ussuea,  It  Is 
absorbed  rapidly  artd  eliminated  In  all  the  secretioLts  more  slomrly: 
BO  tbat  when  gtven  oootinuoualy  it  aoGumulatea  and  08,0066  Irornisitt, 
usually  first  manifested  by  fetid  breath,  acne  eruption,  sleopinefie,  n:Lua- 
cular  relaxation,  and  g'eneral  dopresaiOD-  The  portions  of  the  human 
orsiu]lam  inosL  sensitive  to  ita  iiiflueBce  are  tha  wbole  c:erebra]  cor- 
teK,  tho  receptive  side  of  the  eplnai  cord,  and  the  affersEit  peripheral 
corvo-ondings.  Tho  influonco  of  pot&asium  bromide  upon  tho  circula- 
tion la  subordinate  to  ita  action  on  tbe  nervoua  syatem.  In  full  doao, 
howoTBF,  it  ia  directly  deorssBins  both  to  the  heart  and  to  the  blood- 
vessels, and  we  have  no  knowledge  that  it  acts  in  any  dose  &s  a  stinm- 
lant  either  to  tbe  heart  or  the  vaao-motor  system.  The  fall  of  tem]>Qr' 
ature  ^vhioh  has  been  noted,  chiefly  in  the  low^er  animals,  after  toxlo 
doaea  of  the  bromide  is  In  all  probability  duo  to  extrome  beat-diaai- 
pation.  In  turn  tha  □uloome  of  vaeo-molor  depreesion. 

Therapevtics, — Poliissium  bromide  is  employed  Ly  the  iherapeulist 
to  quiet  cerebral  exctteincfit  when  not  inflammatory  in  ila  nature  ;  to  lessen 
Qver-susceptibility  of  che  spinal  centres  of  reflex  action,  or  of  the  periph- 
eral  afferent  nerves  which  lead  to  these  centres  ;  and  to  subdue  nervous 
excitement  of  llic  genital  system. 

The  bromides  ate  contra-indicated  by  an  excessive  irritability  o!  the 
gastro-intestinal  mucous  membrane  ;  when  such  condition  exists  they 
may  provoke  exliausling  diarrhcea.  Gicat  exhaustion,  and  esi^ccially 
great  nutritive  exhaustion  ol  the  nerve- centres,  is  a  contra- indication  to 
their  use.  Thus,  owing  to  the  excitement  that  aiterids  con/usiona/ 
irisiijiiiy. — i.e.,  the  Insanities  following  child-birth,  typhoid  fever,  surgical 
operalions,  etc., — bromides  are  frequently  administered  in  large  doses,  to 


*  [( hafi  bpcnnBE^rted  (Binr,  J.ondon  Prud.,  \^\)  that  pntaA<iiiinL  bromide  ov^  i\A 
phv^Lologicflt  trnd  thprflptufic  powers  solely  10  irs  base.  Ttils  la  plainly  nol  thi^  case, 
Bsthtf  bromidp  is  not  largely  decompoflfd  in  Ihe  syslem,  and  ihe  syinpToms  caused  by  it 
arvvery  difterrnt  from  those  produced  hy  p[k[3!^sium  carbon  ale  :  inn  later  publication 
{Areh.  /.  Erpfr  Path  Thcrap  ,  liii.J  Aim  him^eH  has  shown  thai  bromine  vapnr  pro- 
duces In  frngs  ^(fecla  Ln  many  r^sp^-i^E*^  sifnilnr  to  Ihoae  caused  by  lite  potash  «alL  AL 
the  sflmt  iinie  it  1?  sfmosl  cenain  Ihal  th?  pcifH«li  innuences  the  system  To  c^ome  extent. 
G.  Kntsi  '.Arfh  J  Rxper-  Path.  Th^rap..  vi  43),  m  throe  PxperinieniS  tipon  min,  foliud 
decided  ditf erenre  in  Ihe  re^uti^  produced  by  proportionnle  dose«  nf  pnta-^igiiim  liromldft 
and  of  sodmm  bromide.  He  allrbutes  the  Ican^nitiB  ol  reflci  activity  to  the  bromine 
(ter  disu  SlelnaLj?r,   Vinhmir's  ArckiX',  III.) 
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the  great  detriment  of  the  patient.  We  arc  well  convinced  that  under 
such  circiimstiinces  they  greatly  lower  the  nutrition  and  check  recovery. 
In  the  same  way.  in  cerebral  softening,  senile  demeyitta,  and  allied  dis- 
orders, Ihey  must  be  used,  if  at  aU,  only  with  the  greatest  reserve. 

There  are  various  (otms  of  ni'rvous  cxcilcrfrent,  or  unrest,  3uch  as 
sometimes  follow  excessive  intellectual  toil,  anxiety,  and  other  nervous 
strain,  or  occur  during  convalescence  from  acute  discrtler,  in  which  the 
salt  now  under  consideration  b  very  valuable-  The  same  may  be  said 
o1  some  forms  of  hysteria.  In  some  ca^es  of  neuralgia  the  bromide 
affords  great  relief,  but  in  the  majority  of  cases  it  fails.  It  has  seemed 
to  JS  useless  in  neuralgia  dependent  upon  anasmia  or  want  of  power  j 
and  our  experience  agrees  with  that  of  Anstie^  that  iC  is  especially  useful 
in  persons  of  good  nervous  power,  nuiscitkr  fcirce.  and  activity  of  clrcu- 
Intion,  As  an  hypnotic,  it  is  employed  in  wakefulness  from  nervous  ex- 
citement and  in  delirium  tremens,  but  is  of  very  feeble  power 

The  chief  use  of  the  bromide  is  to  lessen  motor  activity.  It  is 
especially  in  epilepsy  that  it  baa  attained  a  well-deaerved  reputation, 
doing  far  more  good  than  all  other  remedies  combined,  sometimes  ap- 
parently effecting  cures,  more  commonly  ameliorating  the  symptoms,  but 
occasionally  failing  entirely.  There  is  no  known  method  of  dij>linguish- 
ing  before  trial  with  any  certainty  in  what  cases  it  will  do  good  The 
assertion  of  Trousseau,  that  it  is  least  efficient  in  the  mild  form  of  the 
disorder  known  as  petit  nial.  accords  with  our  experience^  The  most 
brilliant  results  have,  a5  a  rule,  been  obtained  in  cases  of  not  too  long 
duration  in  which  the  tits  were  frequent  and  severe.  The  governing 
principle  in  its  use  is  to  try  it  in  every  case^  increasing  the  dose  until  a 
mild  degree  of  bromism  is  induced,  and  being  guided  by  the  results. 

The  salt  IS  also  often  efficacious  in  various  reflex  spiismodic  neuroses  Si 
in  ihe  vomiting  of  pregnancy  or  of  uterine  diseases  ;  in  the  gastric  emi' 
vulsions  of  children  \  and,  according  to  J.  T.  Rothrock,  in  preventing  the 
so-called  urethral  fever  induced  in  very  susceptible  males  by  tlic  intro- 
duction of  the  catheter  or  bougie,  it  is  very  useful  The  physiological 
action  of  the  sak  seemingly  indicates  that  it  is  one  of  the  remedies  best 
suited  for  the  treatment  of  tetanus.  Clinical  experience  certainly  accords 
with  this  conclusion  :  in  a  table  published  in  previous  editions  of  this 
treatise  were  collected  ihirty-four  cases  of  tetanus,  nearly  all  traumatic, 
treated  chiefly  by  potassium  bromide,  with  but  four  deaths.  Not  Icsi 
than  a  half-ounce  of  the  salt  should  t>e  exhibited  in  the  day,  and  at  n^l 
chloral  should  be  used  as  an  hypnodc.      (See  Chloral.) 

In  slrychnine-poisitHtng.  Saisson  has  demonstrated  the  value  of  the 
bromide  by  experiments  on  animals^  and  Charles  B.  Qillespie  "  and  C.  L. 
Bard  *  have  each  reported,  under  Its  use,  recovery  without  vomiting  after 
the  ingestion  of  three  grains  of  the  alkaloids 

In  nervous  excitement  connected  with  ih^  genital funetron,  potassium 
bromide  is  often  of  value.  When  there  is  actual  inflammaTorj-  disease, 
49  in  goniirrk<Ea,   the  drug  frequently  fails  to  effeci   the  desired   end. 
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Tf,  however,  tliere  be  no  oigaMic  lesion  of  the  organs  or  of  their  nerve- 
centres,  the  continued  dose  will  usually  succeed  to  a  greater  or  less  cxIcqL 
We  have  found  the  remedy  effective  in  cases  oE  semi- impotence  Iron 
over- irritability  of  the  organs  causing  emission  too  sixin  during  attempted 
sexual  congress.  There  is  abundant  evidence  as  to  its  value  in  nrmpho- 
mdU'u.  As  an  adjuvant  to  other  phyaicai  and  moral  measures  of  relidn 
the  Jsoll  may  be  ustd  with  satisfaction  in  men  sufTering  from  masturdatiffn. 
In  nervous  symptoms  occurring  at  the  time  of  the  menopause  or  compli- 
cating uterine  disease,  and  in  the  peculiar  train  of  morbid  phenomena 
arising  from  the  forced  suppression  of  the  sexual  function  in  vigorous 
individuals  of  either  sex  to  whom  drcumstances  have  denied  marriage, 
the  bromides  have  almost  a  "  unique  power/' 

Ch-  Bernard  "  affirms  that  potassium  bromide  in  doses  of  from  twenty 
to  forty-five  grains  a  day  removes  with  marvellous  quickness  maiariai 
titfargemcnts  of  the  spkcn. 

AcMtNiSTRATiON, — We  have  known  half  an  ounce  of  the  bromide  to 
be  taken  at  once  without  inducing  any  serious  symptoms  ;  and  in  severe 
acute  cascSj  as  in  tetanus  and  strychnine -poisoning,  It  is  perfectly  safe  to 
administer  two-drachm  doses  at  short  intervals,  as  the  case  may  require- 
Almost  all  the  indications  for  the  use  of  the  bromide  are  best  met  by  the 
so-called  continuous  dose^ — i.r..  by  the  administration  of  so  much  in  the 
twenty-four  hours  until  an  effect  is  induced.  In  epilepsy,  from  one 
to  two  drachms  (4-S  Gm. )  may  be  exhibited  daily  (see  page  239); 
although  as  little  of  the  remedy  as  will  suflice  to  prevent  the  recurrence 
of  the  (it  must  be  used,  yet  any  amount  necessary  to  do  this  should  be 
given,  unless  distinct  bromism  be  produced  before  the  paroxysms  are 
arrested.  The  remedy  must  be  exhibited  in  a  freely  diluted  solution. 
In  some  cases  it  causes  diarrhcea,  which  may  generally  be  checked  with 
small  doses  of  opium.  It  is  essentia!  in  epilepsy  and  other  chronic  dis- 
orders to  persist  in  the  continuous  administranon  of  the  bromide,  it  inay 
be  for  years  ;  and  it  is  remarkable  how  rapidly  the  symptoms  of  long- 
continued  bromism  subside  upon  the  withdrawal  of  the  drug.* 


AMMONEl    BROMJDUM— AMMONIUM    BROMID&    U.S. 

Ammonium  bromide  may  be  obtained  in  colorless  crystals,  but  gen- 
erally occurs  in  a  granubr  powder,  which  becotiies  yellowish  on  exposure. 
It  has  a  saline,  pungent  taste,  and  is  readily  soluble  in  water,  sparingly 
so  in  alcohol.  When  mixed  with  mucilage  of  starch,  if  chlorine-walcr  be 
added  it  becomes  yellowish  brown  ;  a  blue  tint  would  indicate  the  pres- 
ence of  iodine. 

Physiological  Action, — The  physiological  action  of  ammonium 


*  Q\\.  P^T^  ikssvrtfi  that  man)'  of  lli«  diuigraeabk  symptomF^  oF  bromism  are  dut  to 
ilfi  diGlurbiince  pA  Ihp  ilimcnCary  ranaL,  and  are  previ^nfoil  by  the  daily  exhibition  of 
tour  gmmmr^  of  bfta-naphlnl  and  tour  gmin^  o(  bi^mulh  ^flLifylale,  which  (jo5«9  are 
barne  for  months  without  uny  incanvvnienc^,  usually  with  much  benetit  to  the  itpp«tit« 
and  digation  i,Ntj%tv.  Ittmog.  dr  la  Saffi^lr.,  1B90) 
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bromide  has  not  as  yet  been  fully  investigated  ;  bur  our  present  knowU 
odgf  lEidicat^s  lhj.t  in  uidiiy  points  Ll  resembles  that  cl  the  coirespiDndiitg 
sail  of  potassium,  whilst  in  others  it  differs  ftom  the  Ultcr,  According 
to  N,  BistrofE*  when  two  decigr^^mmes  are  admiristered  to  a  (rog,  a 
period  of  quietude  iuid  lessened  irritability  is  induced^  which,  Eiher  fiJteen 
or  twenty  minutes,  gives  place  to  violent  tetanic  corvulsions.  Later, 
all  excitability  is  lost,  so  that  even  burning  calls  lorth  no  recognition  ; 
the  frog  lies  in  whatever  position  it  is  placed  in.  the  spasms  become  more 
violenti  and  death  cnaueat  Similar  phenomena  have  been  witnessed 
also  by  Amory '  in  the  rabbit  and  the  guine£t-pig,  although  in  one  ol 
Amory's  eiperiments  the  guinea-pig  died  without  convulsions  having 
been  roted.  The  curious  abolition  oi  reflex  action  and  o!  sensibilily  con- 
sentaneously with  ihe  occurrence  ot  violeni  convulsions  was  noted  fre- 
quently, and  death  seems  nlways  to  have  resulted  from  asphyxia.  In  the 
experience  of  Bistrofl,  moderate  non-fatal  doses  produced  only  weakness 
and  uncertain  movements  in  the  rabbit, 

Amraonium  bromide  appears  to  exert  very  little  influence  upon  the 
peripheral  motor  apparatus.  Amory  has  seen  the  nerves  retain  their 
power  of  conduction  after  having  been  placed  in  a  '*  strong  solution  ;" 
and,  according  to  Bistroff,  muscles  retain  their  irritability  after  soaking 
live  minutes  in  a  ten  per  cent,  solution.  According  to  the  latter  oWrver, 
the  heart  always  continued  beating  after  death  from  the  drug,  and  the 
heart  removed  from  the  J>atrachi3n  and  laid  in  a  ten  per  cent,  solution  did 
not  in  any  degree  lose  its  narmai  activity.  Even  a  twenty  per  cent  so- 
lution dropped  upon  the  bared  heart  produced  only  a  momentary  arreat 
ol  the  ventricular  systole.  On  the  other  hand,  Parser  asserts  that  the 
heart  is  soon  arrested  in  diastole  in  poisoning  by  this  salt,  and  that  the 
nerves  and  muscles  also  lose  their  irritability  sooner  than  after  poisoning 
by  potassium  bromjde. 

The  subject  certainly  needs  further  investigation  ;  yet  it  seems  to  us 
probable  that  ammonium  bromide  exens  less  influence  upon  ihe  cardiac 
and  other  musdca  than  does  potassium  bromidcn  but  that  in  other  respcctt 
their  actions  are  very  similar.  The  esperimenis  of  Amory  indicate  thai 
the  ammonium  sail  affects  temperature  and  acts  on  the  capillaries  in  the 
s^me  way  as  that  of  potassium,  and  that  it  is  also  eliminated  in  a  similar 
manner-  The  experiments  of  Bistroff  show  that  in  the  eat.  at  least,  am- 
monium bromide  has  no  especial  intluerce,  as  has  been  asserted,  upon 
the  superior  laryngeal  nerves. 

Ther>?ei.itics, — Ammonium  bromide  is  capable  of  fulfilling  ail  the 
indications  For  which  potassium  bromide  is  used,  and  is  especially  useful 
in  €piicpsy.      (See  Str&ntmm  J^ramide.) 


SoniUM  Bromipf,  U.  S-,  closely  resembles  in  appearance  potassium 
bromide,  and  has  been  supposed  by  Vi.iisin  to  have  very  similar  physio- 
logical and  therapeutic  properties.  On  the  other  hand,  M.  J.  V,  Labordc ' 
states  th^t  in  double  the  toxic  dose  ot  potassium  bromide  he  has  found 
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that  ii  does  nt»t  produce  any  characteristic  symptoms  in  the  frog,  the 
guinea-pig,  or  the  dog,  and  leaves  the  animal  perfectly  healthy. 

By  clinicians  the  drug  has  been  used  to  a  considerable  extent  Mere- 
dith  Gymer'  asserts  Lhat  it  will  arrest  epilepsy  without  producing  thp 
unpleasant  cerebral  symptoma  of  bromism.  He  gives  twenty  grams 
three  times  a  day.  Hammond  *  asserts  that  in  epilepsy  it  is  in  no  wise 
superior  to  the  potassium  salt,  but  affirms  that  its  hypnotic  power  is  much 
greater-  M-  E.  Detaisne,'  as  the  result  of  the  trial  of  tlie  dnig  m  twenty- 
seven  cases  (fprkpjy,  chorea,  hysUria),  asserts  that  its  action  is  the  same 
as  thai  of  the  potassium  salt,  exeept  that  instead  of  causing  diarrhoea  it 
constipates.  Nolwitli standing  this  testimony,  our  own  experience  is  in 
accord  with  the  physiological  teachings,  that  sodium  bromide,  although 
not  free  from  therapeutic  value,  is  not  equal  to  potassium  bromide  in 
Bubdujng  nervous  excitation,  and  is  in  no  wise  superior  to  it. 

Lithium  Bromide,  U.  S,,  was,  we  believe,  first  employed  in  medi- 
cine by  Gibb.'  who  recommended  it  as  gently  toxic  and  sometimes  diu- 
retic. He  used  it  in  very  small  doses.  Attention  was  Iii5l  called  to  iis 
employment  in  nervous  affections  by  S,  Weir  Mitchell,*  who  stated,  afi 
the  result  of  hU  experience,  that,  when  administered  to  the  amount  of  half 
a  drachm  to  one  drachm  daily,  it  acts  in  some  cases  of  /^i/frfi^'  after 
potasaium  bromide  has  lailedn  and  that  it  Is  generally  efficient  in  about 
one-half  the  dose  of  lhat  salt  ;  also  that  its  hypnotic  action  is  much  more 
decided.  Clark  confirms  these  observations  ;  but,  according  to  our  ex- 
perience, the  drug  has  no  especial  value. 

Strontii  Browidum-  U,  S, — Strontium  bremida  occurs  in  colorless. 
odorless,  very  deliquescent  crystals  of  a  bitter  saline  tasle,  soluble  in  1.05 
parts  oi  water.  Strontium  bromide  shares  the  action  of  the  other  stron- 
tium sails  upon  the  alimentary  canal  and  of  other  bromides  upon  the 
nervous  system.  It  is  therefore  an  extremely  useful  remedy  in  the 
treatment  of  epilepsy.  It  yields  its  bromine,  however,  rather  slowly  to 
absorption,  and  we  have  found  that  it  usually  acts  much  better  in  con- 
junction with  ammonium  bromide  than  it  tloes  by  itsdl.  The  mixture  of 
the  two  bromides,  also,  is  much  better  tolerated  than  is  the  ammonium 
bromide  alone ;  so  that  after  long  trials  in  many  hundreds  of  cases  of 
epilepsy  we  have  reached  the  conclusion  that  the  best  possible  results  are 
in  the  majority  of  cases  to  be  obtained  by  the  administration  of  a  mixture 
containing  in  each  dose  twenty  grains  of  ammonium  bromide,  ten  grains 
of  strontium  bromide,  five  grains  of  antipyrin,  and  three  minims  of  Fow- 
ler's solution,  given  morning  and  evening.  In  individual  cases  the  dose 
of  the  bromides  in  this  mixture  is  to  be  increased  or  decreased,  the  in- 
tent being  to  use  as  small  an  amount  of  the  bromides  as  possible  to  control 
the  paroxysms,  and  under  no  circumstances  to  go  beyond  the  production 
of  mild  bromism,  As  the  bromides  act  by  accumulation  in  the  system, 
and  as  patients  become  very  much  disgusted  by  the  long  continuance  of 
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frequent  doses,  it  is  usuaJly  much  better  to  give  the  drug  in  two  large 
than  in  three  smaller  doses  a  day. 

HvDROBHuMic  AcilJ. — A  solutlon  of  the  gaseous  compound  of  bro- 
mine and  hydrogen  in  water  was  first  employed  as  a  therapeutic  agent 
by  Wade.'  E-  T.  Reichert'  found  that  moderate  doses  caused  some 
temporary  elevation  of  the  blood- pressure,  which  Reichen  attributes 
— without,  apparendyn  sufficient  evidence — to  vaso-motor  spasm  of  pc- 
ripheml  origin.  Large  doses  were  directly  paralyzant  to  the  heart  and 
to  a  less  extern  to  the  voluntary  muscles.  Reflex  action  is  suspended  by 
the  acid  in  the  frog,  and  all  portions  of  the  spinal  cord  and  nerves  arc 
depressed  by  the  poison  ;  but  Reichert  presents  experimental  facts  which 
indicate  that  the  sensory  portions  of  the  cord  and  the  sensory  n<?rves  are 
aflected  befc>re  the  motor  system  by  hydiobromic  acid  as  they  are  by  the 
bromides,  A  long  series  of  trials  made  by  H.  C.  Wood  with  hydro- 
bromic  acid  in  the  Epileptic  Wards  of  the  Philadelphia  Hospital  de- 
termined that  the  official  acid  in  eciuivalent  doses  acta  very  much  as  docs 
potassium  bromide,  but  is  distinctly  more  irritant  to  the  stomach,  and 
less  apt  lo  produce  an  eruption  of  acne  or  muscular  depression.  It 
may  be  used  alone  in  the  treatment  of  epit^sy,  but  the  combination 
of  it  with  the  bromide  has  seemed  lo  us  the  best  form  of  administration  : 
the  large  dose  required,  when  it  Is  given  by  itself,  in  most  cases  dis- 
tinctly irritates  the  stomach.  Under  all  circumstances  it  must  be  well 
diluted.  The  official  dilute  hydrobromic  acid  (Acidum  Hvdrobromi- 
CUM  DlLUTUM,  U.  S. )  represents  in  each  drachm  nine  grains  of  potas- 
sium bromide,  and  may  be  given  in  one-half  to  one-fluidounce  doses  in 
a  tumblerful  of  sweetened  water  ( J 5-30  Cc, ). 

Gold  Bromide. — Goubert  asserts  that  the  gold  bromide  b  the  mcret 
successful  of  the  bromides  in  the  treatment  of  ^pifcpsy  and  the  more 
severe  forma  of  migraine,  having  a  more  permanent  effect  than  the  other 
preparations  :  and  Shtcherbak,  in  a  series  of  eiperiments  upon  the  lower 
animals,  found  that  the  gold  bromide  in  doses  of  o.  i  to  a  J  gramme  to  the 
kilogramme  had  a  very  pronounced  effect  in  inhibiting  the  cortical  motor 
centres.  The  alleged  superior  activity  of  ihe  gold  bromide  can  hardly 
be  dependent  solely  upon  the  bromine  in  it.  since  Shtcherbak  found  that 
it  was  about  six  times  as  strong  as  the  potassium  bromide  in  its  action 
upon  the  psycho-motor  centres,  although  it  contains  only  55  per  cent,  by 
weight  of  bromine,  whilst  the  sodium  bromide  contains  77.7  per  cent- 
and  ihe  potassium  Salt  67,2  per  cent.  Goubert  g^ives  it  to  the  adult  in 
doses  of  eight  milligrammes  (^  grain  J,  gradually  increased  to  twelve,  ad- 
ministered in  dilute  solution.  In  our  own  limited  trials  a  grain  a  ddy 
of  the  gold  bromide  has  failed  to  cause  any  symptoms  or  perceptibly 
to  influence  the  recurrence  of  epileptic  attacks. 

Two  bromine  compounds  which  have  been  used  to  a  slight  extent  in 
meilicine,  but  have  failed  to  establish  themselves  as  valuable  remedies,  arc 
^amai  hydraU  and  ^rtmw/orm. 
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Bromoform  was  proposed  by  Bonome  and  Mazza,  and  has  been  used 
as  a  general  an^slheLic,  but  certainly  has  no  advantage  over  the  beller 
known  anesthetics,  and  is  probably  more  dangerous.  W.  Gerhardi '  * 
has  shown  that  bromotorm  is  capable  ol  producing  >vide-spread  fatty  de- 
generation in  the  lower  animals. 

For  a  rhiifrig  ol  the  physiological  action  of  bromal  liydrale,  which  is 
certainly  valueless  as  a  practical  medicine,  sec  the  tenth  edition  of  this 
treatise. 

AM?L    NITRIS— AMYL   NITRITE^f    U-S. 

Amyl  nitrite  was  discovered  by  the  French  chcmbl  Balard  in  1344, 
and  tlie  attention  of  physiolc^ists  was  called  to  it  in  185Q  by  Guthrie  ; 
but  it  was  not  until  i£65  that  Richardson,  of  London,  introduced  it  to 
the  notice  of  the  profession.  It  is  a  yellowish,  oily,  very  volatile  liquid, 
of  a  very  penetrating,  persistent,  fruity  odor.  It  is  prepared  by  the 
action  of  nitric  add  on  amylic  alcohol,  or.  as  it  b  commonly  called,  fusel 
o± 

Phvsioi,ogical  Action. — Loral  Action. — Amyl  nitrite  has  no  irri- 
tating properties.  It  causes  a  (Jrogfessive  loss  of  functicnal  power  in  every 
highly  ot^^anized  tissue  with  which  it  comes  in  contact.  Nerve -centres, 
peripheral  nerves,  muscles  of  organic  and  voluntary  life,  all  succumb  to 
it  alike.  If  tlic  contact  be  not  continued  too  long,  the  tissue  may  recover 
even  aEler  a  total  suppression  of  its  function, — a  proof  that  the  poison  ex- 
erts no  destructive  chemicnl  or  devitalizing  influence  upon  the  tissues, 
such  as  that  of  sulphuric  acid  or  veratria. 

Absorption  and  Elimi7i<^wn.-^ iij\^y\  nitrite  is  absorbed  with  extraor- 
dinary rapidity,  especially  through  the  lungs,  and  must  also  be  eliminated 
from  or  destroyed  in  the  system  with  great  rapidity  on  account  of  the 
fugaciousness  of  its  action.  F-  Rohrmann^  believes  that  the  nitrites 
undergo  oxidation  in  the  system,  because  he  has  found  that  when  potas- 
sium  nitrite  is  administered  to  the  lower  animals  it  appears  in  the  urine 
as  potassium  nitmle. 

Gcneral  Action. — The  most  prominent  symptoms  induced  when  amyl 
nitrite  is  inhaled  by  a  man  in  moderate  quanlitira  are  a  sense  ol  great  ful- 
ness and  distention  of  the  head,  amounting  at  last  to  severe  pain,  and  ac- 
companied by  Ji^tense  Rushing  of  tlie  face,  a  deep,  labored  respiration,  and 
an  exceedingly  rapid,  violent  action  of  the  heart.  The  succession  of  these 
phenomena  is  usually  so  rapid  that  often  they  seem  to  be  simultaneous  ; 
but  it  is  said   that  the  cardiac  disturbance  is  sometimes  very  distinctly 


■  See  also  ffVrw.  Mtd.  fakrb,.  iS8a,  407,  For  iHrfsonlnjf,  net  TTwkj  and  Rei^ter, 
iSg^H  vi\'So  Annais  0/  GyniPcology,  i8g6-^;  Put.  MeJ.-Chir.  Prrsie,  1897, 

t  Bert\7ni'i  ether  or  terliary  amy/  niirite.  a  miiUlru  oF  aiay\  nitrite  nnd  iao-bulyl 
nitrite,  bab  been  fuund  by  Lnuder  Bruiiion  and  T.  J.  BokeDham  10  act  very  much  as  docs 
the  ordinary  otnyi  nlTril^.  .:jtcc;>t  Hv^i  iLa  efTecia  Brt;  tnjinewliat  muri;;  slowly  dcvriupcd 
and  are  more  pemiiinciiu  li  Js  not  [tiovcd  lo  br  more  sublc  Ihun  Uil- grdijiary  amyl 
riErht  qnd  has  nu  advantages  over  llic  laUi^r-  Accurdin)t:  \o  DuiibLaii,  amy]  nitritt  ot 
commer'Tc  is  cLit^mkally  a  mixUirt  of  9  and  a  ainyl  nitrites.  jBo-bulyl  nitrite,  ethyl  nilrltv, 
{uid  prupyl  nitrile  {Si.  Bartholomew's  Htupital  Report,  sB.  l8g«|^ 
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pianifesi  before  the  other  symptoms.  It  has  been  noticed  by  Peek  and 
coniirraed  by  Ladendorf  thai  objects  loole  yellow  lo  a  [>eraon  fully  under 
thf  influence  of  the  drug.  Alter  pobonous  dobcs  the  liymptoms  have 
b«en  great  poJlor,  usuaUy  dilatation  but  sometimes  contraction  of  the 
pupits,  exce^ive  muscular  relaxation,  slow,  scarcely  perceptitJe  pulse^ 
ha^noglaljinuria,  and  irregular  respiralion. 

In  the  lower  animals  the  Hrst  stage  of  the  action  is  like  that  just 
described  in  man.  After  this  the  breathing;  becomes  violently  hurried 
and  panting,  progressive  muscular  weakness  and  diminution  of  reflex 
activity  enaae^  and  finally  dc;ith  from  failure  of  respiration,  sensation 
and  consciousness  being  preserved  almost  lo  the  last.  A  very  peculiar 
symplom  is  thai  a  long  lime  before  death  boih  the  arteriaJ  and  the  venous 
blood  become  of  a  nearly  uniform  chocolate  color.  Convulsions  arc  aome- 
times  present ;  but  in  our  experience  more  often  the  animal  is  exceedingly 
quiet  throughout  the  poisoning. 

Nervous  System. — The  influence  of  amyi  nitrite  upon  the  cerebrum  is 
very  feeble,  disturbances  of  intellection  and  of  consciousness  not  being 
produced  except  by  very  decided  toxic  dosea,  and  not  being  prominent 
symptoms  of  ihe  poisoning.  As  was  shown  by  H.  C.  Wood,'  llie  lessen- 
ing of  reflex  activity  and  of  volanlary  motion  which  undoubtedly  occurs 
in  toxaemia  from  the  agent  now  under  consideration  t*  chiefly  spinal  in  its 
origin,  since  after  death  the  nerves  and  muscles  preserve,  though  In  an 
impaired  condition*  their  functional  power.  On  the  motor  centres  of  the 
cord  the  nitrite  acts  as  a  direct  and  powerful  depressant,  at  the  same  time, 
thai  it  exerts  a  similar  but  much  less  pronounced  influence  on  the  nerves 
and  muscles,  decreasing,  hut  noi  destroying,  their  functional  life.  The 
diminution  cE  reflex  activity  is  never  preceded  by  a  stage  ol  functional 
excitement.  In  some  animals  convulsions  do  occur,  especially  when  the 
drug  \s  administered  by  Inhalation  ;  but  they  are  in  all  prnbability  oere^ 
bra],  not  spinal^  and  due  lo  the  asphyxiating  influence  ol  the  pcison. 
Over  the  sensory  nerves  and  centres  amyl  nitrite  has  but  little  power. 
They  are  among  the  last  portions  of  the  l>ody  lo  be  affected,  sensation 
being  intact  until  near  death  -.  so  timt  the  drug  is  in  no  ^nse  an  anits- 
the  tic. 

RespiraUon. — li  \^  certain  that  the  respiratory  centres  are  greatly 
depressed  by  full  doses  of  amyl  niirlte,  the  breathing  becuming  both  slow 
and  shallow,  and  death  finally  occurring  from  centric  paralytic  asphyxia, 
Mayer  and  Friedrich  assert  that  small  doses  of  amyl  nitrite  increase  the 
rapidity  and  depth  of  respiration  by  stimulating  the  tespiratory  centres  \ 
but  this  remains  at  present  doubtful,  it  being  probable  thai  the  Increased 
respiration  is  secondary*  to  the  disturbance  of  the  circulation,  as  is  asBcrted 
by  Winkler. 

Cirtnhtion. — Ahhough  the  pulse  may  be  much  increased  in  frequency 
sometimes  from  the  very  beginning  by  amyl  nitrite,  the  arterial  pressure 
is  diminished,  and  finally  is  reduced  almost  to  lero,  ihe  fall  ol  pressure 
occurring  equally  after  section  of  the  vagi  aa  at  other  times-     As  tbc  num* 
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bcr  of  heart-beats  in  the  uninjured  animal  is  iricreased  rather  than  di- 
mmished,  while  the  sirength  of  the  individual  beat  is  not  perceptiWy 
lessened.  iL  is  evident  ihdt,  at  least  in  the  early  stages  ol  the  poisoning,  [he 
diminution  of  arterial  tension  is  not  cardiac  in  origin^  but  must  be  due  to 
dilatation  of  the  capillaries.  This  conclusion  is  confirmed  b)'  an  experi- 
ment of  Brunton,  who  found  that  if  the  descending  aorta  were  tied  high 
up,  no  perceptible  (all  of  pressure  was  produced  by  the  inhalation  of  the 
amyl  salt  until  very  late  in  the  poisoning,  when  the  heait  itself  was  acted 
upon  by  the  drug  ;  also  by  the  fact  noted  by  Amez-Droz'  and  by  Gaspy.* 
that  the  vessels  of  the  rabbit's  ear  and  of  the  frog*s  web  can  be  seen  lo 
dilate  when  the  salt  is  inhaJed>  In  man  tlie  Hushing  of  the  face  and  of 
the  retina,  as  noted  by  Charles  Aldridge/  indicates  that  the  nitrite  acts 
locally,  probably  upon  some  centre,  before  it  docs  generally,  as  general 
dilatation  ol  the  vessels  couses  pallor. 

An  interesting  question  which  here  arises  is,  whether  the  dilatation  is 
centric,  due  to  an  action  on  the  vaso-motor  nerve -centres,  or  peripheral,  ^ 
due  to  a  direct  action  on  the  muscular  coat  of  the  arterioles.  We  be^H 
lieve  that  it  must  be  peripheral,  and  not  centric,  in  its  origin,  since  both  " 
in  our  own  txptrimenLs  and  in  those  of  Brunton  it  occurred  after  the  arte- 
rioles had  been  separated  from  the  vaso-motot  centres  by  division  of  the 
cord.  This  fact  appears  lo  prove  that  the  fall  of  arterial  pressure  is  due  ti> 
a  direct  paralyzing  action  of  the  drug  upon  the  coats  of  the  arterioles,— 
a  conclusion  confirmed  by  our  knowledge  of  the  local  action  of  the  nitrite, 
upon  muscular  tissue. 
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Bemheim,  hot^ever,  asserts  that  this  cannot  be  so,  and  that  th«  dilatation  miift 
be  solely  due  to  an  action  upon  the  va54>-molor  centres,  because  he  foujid  iliat  pal- 
viuiization  of  the  cervical  synipcithctjc  still  caused  cioiiU'atlions  in  the  ve^iseU  of  tlie 
ear  of  a  rabbit  la  which  amyl  nitrite  had  been  given.  As  pointed  out  by  Fict,' 
Bemheim's  esfperiment  does  not  warrant  his  ^'onclusion.  U  only  «hows  that  the 
mu^cle-fibrcfk  in  the  wo]]?;  of  the  v&>sets  ore  not  so  compkldy  paralyzed  as  to  be 
unable  lo  rci^Mnd  to  very  powerful  stimuli.  W.  Filehne^  also  dissents  from  the 
view  Lhat  Oie  action  of  i1ie  nitrite  is  upon  the  vessels.  It  is  very  probable  from  the 
Henenil  sedative  efTect  of  the  drug  upon  the  moior  ceiitn?*  that  it  acts  also  upon 
tfie  ra5o-molor  centres  ;  and  when  the  local  flushings  caused  by  small  doses  of  the 
poison  are  home  in  mind,  this  probability  is  greatly  enhanced.  Filch nc  affirms  that 
uhen  to  4ninials,  whose  luiijcs  are  exposed,  inhalcilions  of  the  nictite  ncre  given,  the 
change  [jf  color  was  not  nearly  so  yrt^at  as  in  the  ears,  and  (hat  if  ihe  sympathea:^ 
had  been  ttestroyed  in  the  neck  of  a  rabbit,  and  amyl  nitrite  exhibrt^K],  the  ve«-| 
Eels  on  the  (uiwounded  side  actually  beci^me  Ini^r  than  those  of  the  opposite  ear. 
The  answer  to  these  results  is,  that  openinjc  the  chest  must  derange  most  profountlly 
the  pneumonic  circulation,  and  that  all  observations  upon  the  comparative  site  of 
vessels  are  very  apt  tu  hv  mere  guesswork  when  the  change  is  slight.     Moreover, 

•  A  noteworthy  (net  ssspned  by  AtiP?-DroT  U  Ihnt  attvr  n  long  period  of  dila 
the  ves*eU  contract  :ignin.  whether  the  inhBlBiion  he  continued  ot  not.    We  tHnk 
Fiplarution  nf  |hi«  if,  arnifily  rhflf ,  o^rmg  ro  ihe  volntitity  ol  iht  niiriie.  it  snnn  all 
from  the  do^^il  of  llm  on  lAfnch  il  is  placed  For  inhalatinn  ;  an  eRplanallon  strongly  tx*n- 
Anned  by  a  stniemrnl  nf  fKmej-Vttor.  thai  in  these  cusesa  irew  mhalatlon  was  fotlowHl  hy 
dllafAtLnn  a<i  bplore     Amei-Drot  snyti  only  the  arteriolea  dilate,  but  Git^py  found  that 
both  ATterkiles  and  veins  were  aflected. 


in  SchuUei's*  cxptrinitnts,  alter  desiniclicm  of  the  rpr\i*"al  sympatlietic  in  »  rabbit, 
lohaladons  of  the  nilriie  produ^^ed  sdll  further  dilalat)on  of  the  vessels  of  the  ear, 

Atkinson '  and  D.  J.  Leech  ^  have  each  found  that  the  nitrite  enor- 
mously increases  (he  flow  of  blood-serum  which  is  being  forced  by  a 
steady  pressure  through  ihe  decapitated  tortoise,  or  through  a  recently 
excised  kidney  ;  a  solution  i  in  jo,ooo  had  a  distinct  effect  in  widening 
Ihe  blood-paths.  In  conclusion,  it  seems  to  us  established  that  amyl 
nitrite  dott  act  locally  on  the  coats  of  the  arterioles,  although  it  may  at 
the  same  time  influence  the  vaso-motor  centres. 

In  man  the  pulse-rate  is  enormously  increased  by  amyl  nitrite.      In 
animals  the  amount  uf  the  increase  varies,  but  in  the  higher  groups  Ihe 
rule  appears  to  be  increase  of  the  pulae-ratCj  which  is  especially  decided 
in  the  dog.      Fiiehne  has  by  a  single  very  ingenious  experiment  apparently 
shown  thai  the  acceleration  is  due  to  a  depressing  influence  upon  the  in- 
hibitory centres.      He  divided  the  par  vagum   in  a  rabbit,  employed  an 
eJcctric  current  to  the  severed  nerves  of  sufficient  strength  to  bring  the 
pulse-rate  to  normal,  and  found  that  the  amyl  salt  was  powerless  to  afiect 
the  rapidity  oi  the  cardiac  action-      Certain  experiments  performed  by 
Mayer  and  Fricdrich"  confirm  that  of  Fiiehne.      It  is  known  that  sudden 
I      asphyxia  slows  the  pulse  by  exciting  the  inhibitory  centre.      M;iyer  and 
^^Fnedrich   found   ihat  this  action   is   prevented  by  the  inhalation  of  the 
^Bjnyl  salt      Then,   again,  they  found  that  when  by  compression   of   the 
^arteries  the  blood  was  prevented  from  going  to  the  head,  the  nitrite  did  not 
^      increase  ihe  rapidity  of  the  pulse,  and  also  determined   that   the  reflex 
'     inhibitory  slowing  of  the  heart  by  irritation  of  a  sensitive  nerve  is  pre- 
vented by  amyl  nitrite.      Further,  in  dogs  with  a  powerful  cardiac  inhibi- 
tory apparatus  the  primary  influence  of  the  nitrite  is  more  marked  than  it 
IS  in  rabbits,  whose  pncuinogastrics  are  very  feeble.     The  sudden,  thump- 
ing action  of  the  heart  which  is  so  prominent  in  man  when  the  nitrite  is 
I      inhaled  is  therefore  probably,  at  least  in  part,  due  to  depression  of  the 
inhibitory  apparatus,     Tlieie  is,  however,  as  pointed  out  by  Reichert," 
some  reason  for  believing  that  in  amall  doses  the  nitrite  acts  primarily  as 
■timulant  to  the  heart,      Lauder  Brunton  long  ago  discovered  that  if  the 
rta  be  compressed  so  as  to  eliminate  in  gnrai  part  the  influence  of  the 
raso-motor  system,  the  nitrite  causes  a  primary  rise  in  the  arterial  press- 
;  and  it  is  perfectly  possible  for  an  excessive  heart-action  to  be  more 
n  neutrahzed,  so  far  as  the  arterial  pressure  is  concerned,  by  a  vaso- 
tor  depression,  so  that  the  immediate  Fall  of  pressure  caused  in  the 
normal  animal  by  the  nitrite  is  not  proof  that  the  heart  may  not  be  stimu- 
lated.    In  G,  A,  Atkinson's  experiments,  i  part  of  the  nitrite  in  30,000 
produced  a  slig:ht  increase  in  the  working  power  of  the  cut-out  frog's 
heart  ( Williams's  apparatus)  ;   1  in   10,000  caused  a  rise  for  four  or  hve 
minutes,  followed  by  3  fall  ;  smaller  and  larger  amounts  than  these  had 
either  no  effect  or  lessened  the  heart's  action.*     It  seems^  tlierefore,  that 

■  Tlimr  is,  howrvti,  still  much  ancrnainiy  almui  the  nmiii-'r.  D.  J,  Leecli  aTiniLs 
lliat  I  tn  lo^Mo  always  quidtisns  ikiid  weakens  die  bcal  of  the  bubtcj  [rug's  bi;art  in  a 
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our  present  physiological  evidence  jvistifies  the  belief  ihat  very  small  qiian" 
tiiies  of  amyl  nitrite  primarily  stimulate  the  henrC,  although  it  is  demon- 
straled  that  in  moderate  or  large  amounts  the  drug  respecdvcly  depre»C3 
or  parEilyzes  Ihe  heart- muscle. 

Urine,  —  F,  A.  HLifimann  ^*  found  that  in  the  rabbit  a  hypodermic  in- 
jection ol  O.III  lo  0.113  gramme  of  the  drug  is  enough  to  cause  dia- 
betes, [f  twice  this  amount  o(  the  amy]  salt  is  used,  the  su^ar  becomes 
very  abundant  in  the  urine,  and  continues  to  be  present  for  from  twelve 
to  thirty  hours.  Const n Ian eously  with  the  eliminancjn  of  sugarthere  isa 
great  increase  in  the  amount  of  the  urine.  The  occurrence  of  glycosuria 
in  man  has  not  been  recorded  ;  it  is  produced  by  toxic  doses  only,  if  at  all. 
Tfmpirature. — Amyl  nitrite,  in  whatever  way  ejthibited,  if  given  in 
sufficient  amouni,  reduces  most  remarkably  animal  temperature.  Wc  have 
seen  a  pigeon  perfectly  conscious  although  its  temperature  had  been 
brought  down  by  this  agent  some  13*  F.  This  influence  is  as  marked 
io  fever  as  in  the  normal  condition  of  the  animal,  and  is  independent  of 
the  nerv^e- centres,  occurring  after  section  of  Ihe  cord,  and  even  after 
death  in  those  cases  in  ^-hlch  post-mortem  rise  or  continuance  of  high 
temperature  normally  takes  place.  We  have  also  experimentally  deter- 
mined that  it  is  associated  with  diminished  ea:crction  of  carbonic  acid. 
It  must  therefore  be  due  to  a  direct  arrest  or  check  oi  tissue- changes  or 
oxidation  within,  or  without,  the  blood.  The  mouth -temperature  in  man 
is  certainly  sometimes  dcvaicd  by  the  inhalation  of  amyl  nitrite,  but 
the  rise  b  a  vcr>'  temporary  one.  W.  A-  Manassein  and  N.  Sassczki" 
found,  in  a  number  of  studies  ijpon  normal  and  fevered  men,  ihal  while  fl 
the  peripheral  temperature  was  at  first  increased  the  rectal  temper^luic  ™ 
was  always  reduced,  and  after  a  time  the  surface  of  the  body  grevr 
cooler.  The  maximum  reduction  was  reached  in  one  to  one  and  a  half 
hours,  and  in  a  case  of  fever  amounled  to  3"  C 

The  vapors  of  the  nitrite  have  a  very  marked  influence  over  oxida- 
tion outside  of  the  body,  as  is  shown  by  many  lacts,  of  which  it  is  only 
necessary  here  to  cite  the  extinguishment  of  glowing  phosphorus  by  a 
few  drops  of  the  amyl  salt  diffused  through  the  jar.  It  cannot  be  doubted 
that  wiihin  the  economy  the  same  Ihing  occurs.  If,  however,  the  arrest 
of  oxidation  were  complete,  instant  death  from  suflocarion  would  result. 
The  true  explanation  of  the  symptoms  evidcndy  lies  In  diminution,  not 
destruction,  of  oxidation. 

When  an  animal  inhales  amy]  nitrite,  the  arterial  and  venous  blood 
soon  become  of  a  nearly  uniform  hue,  which  resemUes  somrwhal  that 
of  normal  venous  blood,  but  is  quile  distinct  from  it,  fiaving  a  chocolate 
tint.  Moreover,  this  chocolate-colored  blood  does  not  assume  the  arterial 
hue  when  shaken  with  the  air. 

Rov  BppBTatas.  In  a  5lnE:te  eiptrrLmeut  made  with  amyl  nUHie  on  the  fsolaicd  mun- 
nuilian  heoit,  BocW  ctLmc  to  Ltii:  cuiiclu^luri  lliaL  Iht  amyl  nltiUe  lius  Doentti  upuiL  rhc 
heart  LlM^lf,  Thi_'  ciperinieiit,  lu>;«cver,  docs  noL  M^m  it?  us  Bufficteut,  aad  Lte  melhod 
cmploytd  ifi  open  10  \PTy  Erave  Qb|ccliun- 
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Arthur  Gamgee"  discovered  thai  as  Ihe  chcy!olale<olorissssumedby  the  blood 
Che  Xvri}  spectrum  bonds  of  ihe  oxyho^inoglobin  disappear  nnd  are  replaced  by  new 
bands,  ncnrly^  but  noi  txacUy.  111  Lhc  placi:  of  those  of  acid  Ikcitidtin.  If  AmniuriU 
b«  added  to  the  chocoliitr?  bluiid^  Ihe  Lulor  L^hanges  track  In  a  bluod-n^  again,  and 
siniullaneously  the  spedmiti  lines  regain  their  normal  ptfiiticm.  II  a  reducing 
agent,  such  t^  nmmonium  sulphide,  be  added  (o  the  chocolate  blood,  il  is  flble 
to  deoxidize  the  otyharmocl^Jbin,  but  before  doing  50,  cvidendy  removes  it  iiom 
union  with  Iht  niirite.  sijice  the  new  bands  d[sdppear  <uk1  lliList  of  (^ityhs m4ig1otnn 
reappear  in  the  spectrum  before  the  linea  oi  the  reduced  harmoglobm  nisnifest 
themselves.  Gamgee  also  found  that  the  amyl  nitrite  blood  had  lost  its  power 
of  absorbing  OMyRtn,  or  of  yielding  oitygen  to  the  air-pump,  and  that  carbonic  osidc 
gas  adJcd  to  die  blood  did  not  ejcpel  oiiygen  from  it.  ff  avirg  thus  deiennined  that 
a  neu'  compound  is  formed  in  the  binod  by  the  nitrite,  Gamgee  finally  siiccee<led 
in  obtaining  it  in  a  crvstalline  fonn.  As  he  always  Upon  analysis  found  the  nitrite 
in  this  compound,  he  cotisidered  it  to  be  a  nitrite-oxy haemoglobin. 


Recent  researches  have  demonstrated  that  the  spectrum  of  this  new 
compound  is  identical  with  that  of  the  melAtrmo^iobin  o\  Hoppe-Seylcr," 
so  that  the  identity  of  the  two  substance*;  is  very  probable. 

These  facts  do  not  seem  to  us  to  prove  t)»at  amyl  nitrite  entering 
into  the  blood-vessels  at  once  overpowers  the  hiemc^lobin  of  the  blood- 
coi^uscles  and  checks  all  oxidation.  As  already  stated,  the  cjtperi- 
menta  of  Gamgee  showed  conclusively  that  this  new  compound  yields  its 
oicygcn  Co  reducing  aj^^ents.  Further^  Gamgee  found  that  wlien  the 
nitrite  blood  was  brought  into  contact  with  prepared  gtiaiacum- paper 
it  still  ozonized  it,  though  not  so  actively  as  nortnal.  It  is  evident  that 
the  blood- corpuscles  retain  to  a  greater  or  less  degree  their  power 
ol  yielding  ozone  to  bodies  desiring  it,  and  arc  capable  of  ejcerling  at 
least  this  portion  of  their  respiratory  function  :  further,  when  this  ozone 
is  given  up  and  the  ox y haemoglobin  changed  into  haemoglobin,  so  far  as 
our  present  knowledge  goes,  the  biemoglobin  must  absorb  more  o^'gen 
before  it  can  reunite  with  the  nitrite.  Evidently,  then,  absorption  of 
oxygen  must  take  place  ;  evidently  the  blood-corpuscles  must  perfc;m 
their  respiratory  function  ;  but  evidently  also  they  are  greatly  crippled 
and  impaired  tn  the  rapidity  and  ease  of  its  performance,  !-Ta?mic  respi- 
ration  is,  in  other  words,  gready  interfered  with,  but  not  aljulished. 

The  accord  of  the  results  of  this  chemical  investigation  with  those 
arrived  at  by  a  purely  physiological  study  of  the  dnig  is  very  striking 
and  very  beautiful,  biith  teaching  the  same  thing, — lessened  but  not  abso- 
lutely arrested  oxidation. 

Having  ascertained  the  existence  of  diminished  oxidation  in  poison- 
mg  hy  amy!  nitrite,  the  temptation  is  very  strong  to  attribute  all  the 
symptoms  produced  by  it  to  this  arrcat.  We  think,  however,  that  with- 
out reasonable  doubt  nmyl  nitrite  difeedy  assets  the  nerve-centres  for 
the  reasons  given  below. 
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In  the  hrst  pbce,  potassium  nitrate  and  other  nitrated,  according  to  Gamgee, 
act  in  the  ?ianie  manner  upon  the  blood,  yet  the  s>'mptonts  cauKdby  Ihem  arr  very 
diferent  from  tho^  caused  by  omyl  mtrite.    In  Ihe  second  place,  when  anest  of 


oxidation  is  caused  by  dtprivation  of  DxyEen^  as  clurinfi  the  inhalation  uf  pure 
nilTogen,  the  sympioms  are  very  ilifferent.  the  brain  and  consciaLtsne*^^  being  alw:i5'% 
aflecied  before  ihe  centres  of  retieji  octjon,  tvhereas  under  the  influeoce  of  antyl 
nitrite  the  contrary  occura.  In  the  third  ploce,  othei  EubsianceSj  such  os  loxic 
do^cs  of  alcohol,  check  oxidation,  but  do  not  cau^  the  Satne  symptoms  *A  does 
the  drug  undi:r  ctnisideration. 

In  sufficient  dose  amyl  nitrite  is  poiaonouH  to  the  white  corpuscles; 
Atkinson  has  found  that  t  in  looo  kills  the  coqiusdes  in  fifteen  to  twenty 
mirutcs- 

aUMMART.— The  dominant  physlolOBioal  action  of  amyl  nltrltB  le 
upon  the  epical  oord.  and  tbe  circulation,  t7Dder  Its  infiuenod  axterlaJ 
praesuro  &1U  from  paralysis  of  the  blood- veesels,  chiefly  oa  the  reault 
of  a  direct  actloD  upon  the  muecles  in  their  ^«ralls.  At  thd  same  time 
the  peripheral  vairi  are  paralyzed  aud  the  heart  1h  stliuulated  dlreotJy 
or  Indirectly,  t^e  number  &nd  fOrce  of  Its  oontractlona  being  i^^ 
erdaeed,  this  period  of  stimulation  after  iroderate  doses  gradually 
aubaidln?  into  the  normal  state^  but  after  toxio  doeos  passing  into 
one  of  cardiac  paralysis^  with  a  final  arrest  in  diastole,  which  ia  due 
to  a  direct  action  upoii  tbe  heart-muj^cle  or  contained  ganglia.  Paral- 
ysis of  motion  and  lose  of  reQex  activity,  prominent  phenomena  of 
advanced  poisonins^  are  due  to  a  direct  action  upon  the  motor  side  of 
the  spinal  cord-  Death  rosult^  finally  ftona  paralyais  of  the  roeplratory 
oentrea  By  a  direct  action  upon  tbe  red  biood-corpusclee  the  taromo- 
fflobtn  la  converted  Into  a  new  compound,  probably  meth»<n:^Offlobin. 
The  fall  of  the  bodily  temperature  Is  probably  the  reeult  of  lessened 
OKldation-  Locally  applied  in  concentrated  form,  amy!  nitrite  par^- 
yzes  all  hlfifaer  tJeeusa 
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Therapeutics,— Amyl  nitrite  is  employed  to  meet  indications  which 
are  very  closely  In  accord  with  its  known  physiolo^cal  action.  It  should 
be  remembered,  however,  that  its  influence  i3  all  over  in  from  ten  to 
twenty  minutes  after  its  ingestion,  and  it  is  tlierefore  a  remedy  useful 
only  in  cases  of  crises  or  fugacious  conditions.  It  may  be  employed  in 
all  cases  in  which  it  ia  desired  to  dilate  the  capiUarics.  During  the  algid  ^ 
stage  of  an  ordinary  intermiUent fever  it  will  put  an  end  immediately  tofl 
the  chillf  bui  does  not  affect  the  development  of  the  hot  sta^.  It  might 
possibly  be  of  service  in  the  ^gid  stage  of  ^pentieioiLs  fualarial fever . 

Led  by  the  evidences  of  arterial  spasm  in  the  sphygmogjaphic  tracingaw 
in  a  case  of  aff^j'wfl^frff^Hf,  Lauder  Brun ton  in  1 867  suggested  its  use  in 
that  di^^ease.  As  the  p^itliotogy  of  these  cases  nf  heart-pang  is  not  defi- 
nitely miide  out,  it  aecms  useless  to  speculate  how  the  nitrite  acts  in 
many  cases  ;  but  there  is  abundant  evidence  of  its  value  in  relie\ing 
almost  instantly  agony  which  has  resisted  all  other  Creatmenr.  This  ap- 
pears abo  true  whether  valvular  disease  or  merely  functional  disorder 
exists.  Foster^'  has  found  the  drug  of  great  service  in  aortic  insuf- 
ficiency with  excessive  hypertrophy  and  severe  frontal  headache,  J 

The  violent  cardiac  action  which  is  produced  by  the  mhalation  oT" 
the  nitrite  has  led  lo  its  employment  as  a  cardiac  stimulanl,  and  it  has 
been  much  commended  by  various  clinicians  tTi  a)l  forms  of  sudden  kr^rt- 
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faiiure.  even  when  such  failure  la  dependent  upon  faity  degeneraiion  or 
other  disease  of  the  heart  itself.  The  direct  stimulant  influence,  if  it  exist 
at  all,  of  amyl  nitrite  upon  the  heart  is,  however,  oi  the  briefest  duration, 
and  if  the  least  overdose  of  the  drug  be  given,  passes  into  cardiac  de- 
pression. The  Eonc  between  stimulation  and  depression  of  die  heart  b/ 
the  nitrite  is  so  narrow  that  the  greatest  care  must  be  exercised  whenever 
there  is  any  cardiac  disease,  or  whenever  ihe  heart  is  violent!y  depressed  by 
such  a  poison  as  chloroform.  Although  Reioh*^  states  thrit  he  h.Ti  seen 
the  blood -pressure  and  pube-wavc,  which  had  been  depressed  almost  to 
lero  by  ethylene  bichloride,  greatly  increased  by  amyl  nitrite,  in  an  elabo- 
rate series  of  experiments  made  by  H.  C.  Wood  with  chloroform  no  such 
eficct  could  be  obtained,  and  in  recorded  casea  of  cardiac  failure  in  anes- 
thesia the  amy]  salt  has  failed.      Its  use  should  always  be  tentative. 

Il5  physiological  action  would  indicate  thai  it  should  be  of  service  In 
all  cases  of  spasm  of  the  capillaries,  of  the  bronchial  tubes,  and  of  the 
muscular  system  j^enerally.  Accordingly,  Oacar  Berger  "  and  othera 
have  used  ii  with  very  good  effect  in  migraifie  with  capillary  contraction. 

Amyl  nitrite  is  of  very  great  value  for  the  purpose  of  relaiing  spasms; 
it  will  usually  abort  a  paroxysm  of  asthma,  but  In  practice  it  will  be 
found  that  the  asthmatic  patient  becomes  so  rapidly  accustomed  to  the 
use  of  the  drug  as  to  make  it  of  comparatively  little  value.  In  a  fully 
formed  paroxysm  of  cpikpsy  it  must  be  used  with  caution,  because  the  pa- 
tient's condition  will  obscure  its  early  effects  ;  but  in  the  stains  epiltpfirus. 
when  (here  is  an  almost  iadermili^  repetition  of  the  fits,  the  remedy  may 
be  of  great  use  in  stopping  the  convulsions-  When  there  is  a  notable  in- 
terval in  ordinary  epilepsy  between  the  aura  and  the  convulsion,  the  latter 
can  usually,  if  not  always,  be  entirely  prevented  :  the  putient  should  carry 
a  small  vial  containing  a  few  drops  of  the  drug  or  so-called  *'  pearls" 
(minute  flasks,  each  containing  five  minims^  which  are  to  be  broken  in  a 
handkerchief),  and  should  inhale  the  amyl  salt  so  soon  as  the  aura  is  fdt 

S-  Weir  Mitchell*  calls  attention  to  the  value  of  the  nitrite  as  an  aid 
in  diagnosing  those  occasional  cases  ol  nervous  disorder  in  which  p^Ht 
mal  is  simulated  by  attacks  really  due  to  passing  congestion  of  the  nerve- 
centres.  He  asserts  that  in  these  cases  amyl  nitrite  instead  of  arresting 
the  paroxj-sm  increases  its  severity. 

In  nervous  spasn^otfu  dys^etiorrhsea^  it  is  staled  by  various  authoHties 
that  inhalation  of  am/I  nitrite  will  sometimes  bring  immediate  relief,  two 
to  six  drops  being  given  when  the  pain  comes  on,  and  repeated  pr&  rt 
ruifa.  As  was  first  pointed  out  by  William  F.  Jenks,"  the  nitrite  is  most 
effective  in  ^rvc^xXn^  putrperaf  conitulsions.  but  if  the  convulsions  occur 
shortly  after  parturition  the  use  of  the  nitrite  is  attended  by  the  greatest 
danger  of  producing  uterine  relaxation  and  serious  or  even  fatal  post- 
partum hemorrhage, 

Amyl  nitrite  is  a  very  valuable  remedy  in  the  treatment  of  Mannj  and 
of  strycJinin^poisonifi^.  In  the  experiments  of  St.  Clair  Gray*"  which 
have  been  substantially  confirmed  by  Hobart  A.  Hare^"  although  one- 
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quaner  of  a  grain  ol  ^trychmne  was  found  to  he  sufficient  to  cause  dcatK 
ID  an  immediate  convulsion  in  the  rabbit,  no  decided  symptoms  whatever 
were  induced  in  two  rabbils  by  the  subcutareous  injection  into  tach  of 
hall  a  grain  of  strychnine  ^^i[h  ten  drops  of  the  nitriie.  During  a  par- 
ojtysm  rf  cramp  asphy;(iii  from  strychnine,  ihe  poison  of  tetanus^  or  other 
similarly  acting  cause,  the  nitrite  should  be  given  hypodermically,  the 
lack  of  respirator^'  movement  interiering  with  its  absorption  through  the 
|ung*v 

Toxicology. — We  know  ol  no  deaths  recorded  from  amy!  mlritc, 
though  very  alarming  symptoms  have  resulted  in  various  cases.  Ten 
minims  of  a  ten  per  cent,  solution,  hypodermically  injected,  are  said  to 
have  been  lollowcd  by  two  suci:esa!vc  furious  epileptic  convulsions,  each 
preceded  by  arrest  ot  respiration  and  of  the  heart's  action,  to  which 
arrest  they  were  probably  due.*  Three  drachms  caused  no  other  symp- 
toms than  violent  vomiting.  One  drachm  occasioned  great  weatness,  cya- 
nosis, and  very  feeble,  slow,  intermittent  pulse.  Two  drachms  caused 
vomiting  within  five  minutes »  great  weakness  of  the  pulse,  slow  respiration, 
temperaiure  below  95"  F. ,  setni-coma,  with  hemoglobin,  but  no  sugar 
or  blood-corpuscles,  in  the  urine  for  twelve  hours  after  the  poisoning. 

The  best  treatment  for  the  poisoning  would  consist  in  favoring  vomit- 
ing by  apomorphine  or  other  agents,  and  the  use  of  artificial  respiration 
and  hypodermic  injections  of  strychnine  and  digitalis.  That  there  Is 
between  the  latter  drug  and  a  nitrite,  so  far  as  the  circulation  is  eon- 
eemed,  direct  antagonism  has  been  shown  by  C.  R.  Marshall,"  who 
loujid  that,  in  accordance  with  the  doses  ujsed,  the  vaso-dilator  influence 
of  the  nitritewould  put  an  end  to  the  high  pressure  caused  by  digitalb,  or 
that  digitalis  would  elevate  the  lower  blood -pressure  of  the  nitrites,  or  that 
the  two  drugs  would  just  counteract  each  other,  and  that  digitalin  would 
overcome  the  diastolic  cardiac  arrest  produced  by  the  nitrite,  or  the 
nitrite,  if  in  excess,  would  overcome  the  systolic  arrest  of  the  frig's 
heart  produced  hy  digilalin, 

AdmisisTKATIoS-' — As  already  atatcd,  the  method  of  administration 
usually  employed  hitherto  is  inhalation,  from  one  to  three  or  five  drops 
being  placed  on  a  fjandkerchief  and  held  near  the  mouth  or  rose,  the 
handkerchief  being  removed  30  soon  as  a  seiiJc  of  fulness  of  the  head 
is  experienced.  We  have  given  it  by  the  mouth,  dropped  upon  a  lump 
of  sugar  and  taken  instantly  in  doses  of  two  or  three  drops.  There  is 
not  at^present  sufficient  evidence  to  enable  us  to  decide  as  to  tlie  maxi- 
mum amount  oi  the  drug  which  it  is  sale  to  give.  In  a  case  of  cholera, 
D,  B.  Smith  '*  exhibited  hypodermically  two  drachms  in  the  course  of  an 
hour  and  thirty-six  minutes  without  inducing  any  serious  symptoms,  and 
a  dose  oi  a  dessertspoonful  has  been  recovered  from,**  emetics  being 
given.      Used  with  care,  the  nitrite,  although  a  very  rapidly  aeti:ig  and 

P  •SlTBhon  Udum.  Mnl.  Sti.,  vxx.^^).}.  Rotatn  {C^tr^it./.  Klin.  Med..  t888J, 

K  G«org«  E.  Shoemaker  {Med./ifmrs,  1^3,  i.),  and  SunsfiELd  \ffrH.  Aft/f.J/tunt.). 


I 


I 


4 
I 


DEPRE5SO-MOT0RS, 


153 


powerful  agent,  seemB  to  be  safe^  since  we  have  never  Been  either  in  man 
OT  m  the  lower  animals  any  sudden  or  unexpected  action, — any  influence 
out  of  proportion  to  the  amount  given,  h  must  \x  borne  in  mind  that 
the  symptoms  generally  increase  in  intensity  for  a  minute  or  two  after 
the  withdrawal  of  the  drug  from  inhalation. 

Ethyl  Nitrite,— It  is  not  lo  be  doubted  that  all  of  ihc  nitrites  de- 
pend for  their  physiological  activity  on  their  acid-radical,  and  that  most 
of  ihem  have  similar  physiological  properties.  This  has  been  shown  to 
be  true  of  ethyl  nitrite  (Richardson '  and  Leech ').  Leech  asserts  that 
the  elhyl  nitrite  has  the  preat  advantage  over  the  amyl  sail  of  greater  per- 
manency of  action,  the  effect  of  ihe  single  dose  lasting  from  a  half  to  two 
houi^-  He  highly  commends  in  usthfualk  dronchiiis  a  solution,  which 
he  states  to  be  Etable^  composed  of  three  parts  ol  ethyl  nitrite,  five  ol 
glycerin,  and  ninety-two  of  absolute  alcohol  ;  dose,  thirty  to  ninety 
minims  (^2-6  C.cO< 

Potassium  Nitrite. — It  has  been  demonstrated  by  E,  T,  Reichert* 
that  the  general  physloio^ical  action  of  sodium  and  of  potassium  nitrite 
is  indistinguishable  from  that  of  amyl  nitrite,  except  in  being  much  IcsB 
rapid  and  more  permanent,  (See  also  G,  A.  Atkinson.')  Doses  of 
six  to  ten  grains  in  man  sufficed  to  raise  ihe  pulse  to  no  or  120,  with 
flushing  of  the  face  and  intracranial  throbbing  ;  the  symptoms  usually 
began  in  twenty  minutes  and  lasted  several  hours,  and  were  in  no  case 
disagreeably  severe.  Eructations  of  a  phosphorus- like  taste  were  nearly 
always  present.  Ten  to  fifteen  grains  have  produced  complete  muscular 
relaxation,  livid  lips,  headache,  etc.,  lasting  three  hours.  Twenty  grains 
of  the  commercial  sodium  nitrite  have  been  given  without  serious  effect, 
but  of  a  pure  article,  either  of  the  sodium  or  the  potassium  nitrite,  the 
dose  is  three  grains  (o.  2  Cm, );  five  grains  have  produced  serious  symp- 
toms/     The  dose  may  be  repeated  every  two  hours  cautiously. 

Spirttus  Glonoint.  U.  S. — Sfit'ni  t?/  Gionom  la  a  one  per  cxnt- 
alcoholic  solution  of  ghnoin  trinitrate  or  nitrogfycerin.  It  is  a  clear. 
colorless  liquid,  having  the  odor  and  taste  of  alcohol.  As  very  minute 
quantities  arc  capable  of  producing  violent  symptoms,  great  care  should 
be  exercised  in  tasting  it  or  in  applying  it  to  the  skin.  Moreover,  if  any 
considerable  quantity  of  it  be  spilled,  the  evaporation  of  the  alcohol  b 
liable  to  be  followed  by  a  dangerous  explosion.  Full  therapeutic  dosea 
ol  the  spirit  of  glonoin  cause  in  man  giddiness,  constriction,  or  other 
abnormal  sensations  in  the  head,  often  amounting  to  severe  headache, 
choking  in  the  ihroat,  sometimes  nausea,  and  rapid  cardiac  action,  with 
lessened  arterial  pressure.  After  toxic  doses  there  is  great  failure  of  the 
heart's  action.  A  sinj^le  drop  is  said  to  have  caused  insensibiliLy,  and 
jn  the  case  of  Mr  Field, ^  who  took  (wo  drops,  loss  of  consciousneiw  and 
of  the  pulse  at  the  wrist  was  complete,     J.  Nocr '  attributed  the  follow- 
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ing  symptoms  in  a  woman  to  the  use  of  ten-drop  doses  of  the  alcoholic 
solution  oi  nitroglycerin.  The  pulse  was  slow,  intermittent,  and  very 
irrcgnlar,  the  pupils  dilated,  the  urine  scanty  and  containing  considerable 
pigment.  There  were  also  pain  :n  the  region  of  the  hearty  intense  bead- 
aehe,  sense  of  constriction  around  the  forehead,  and  greiir.  weakness  of 
the  mnaclea.  Lauder  Brunton  anti  Tait*  have  found  that  upon  blood- 
eoloration,  arterial  pressure,  nerve-centres,  and  muscles  mtroplycerin  acts 
very  much  as  does  amyl  nitrite.  This  similarity  of  action  between  nitro- 
glycerin and  the  nitrites  has  been  tonlirmeJ  by  Murreli  and  Matthew 
Hay/  aJso  by  A,  Henocque,^  and  is  remarkable,  as  mtroglycerin  may 
be  regarded  as  glyceryl  nitrate,  U  has  been  shown,  however,  by  Hay, 
that  during  Jt^  alkaline  decomposition  i[  yidds  nascent  nitrous  acid,  and 
it  can  scarcely  be  questioned  that  this  acid  is  developed  in  the  blood  and 
acts  upon  the  system. 

The  effect  of  nitroglycerin  is  certainly  more  prolonged  than  is  that  of 
amyl  nilrite.  The  statement  ol  Korcaynaki,*  that  the  maximum  cflect  of 
a  dose  in  man  is  reached  in  from  three  to  hve  minutes,  whilst  the  loflu- 
erce  is  dispersed  in  I hreo quarters  of  an  hour,  is  as  acctirate  as  can  be 
made.  Nitrog[ycerin  has  come  into  great  favor  for  all  conditions  in 
wliich  amy]  nitrite  has  been  employed.  In  angina  p^ct^ris^  in  cardiac 
faihire,  in  aslhvta,  in  rir^mia.  and  in  puerperal  fdampsia  it  may  be  sub* 
stituled  for  amyl  nitrite  with  advantage  whenever  any  persistency  ol  action 
is  desired.  It  is  also  very  largely  used  in  cases  of  habitual  high  arterial 
pressure^  especially  in  arterial  Jibr&^s  in  which  the  increased  peripheral 
resistance  is  developing  or  has  produced  increased  cardiac  power.  Even 
its  action  is,  howc\'er.  too  fugacious  to  be  of  much  service  in  these  cases, 
and  it  should  be  administered  every  hour  when  a  decisive  effect  is  wanted. 
In  some  cases  of  uaUc  apoplexy  with  high  arterial  pressure  tt  might  be  of 
great  service.      The  dose  is  one  to  two  minims  (0,06-0, 12  Cc.). 


LOBELIA.     U.  3. 

The  leaves  and  tops  of  the  indigenous  herb  Lobelia  inflata.  The 
dried  plant  has  a  slight  irritating  odor  and  a  taste  at  first  scarcely  per- 
ceptible^  afterwards  buniLiLg,  acrid,  and  attended  by  a  flow  of  saliva. 
Proctor  discovered  the  alkaloid  hbeline,  which  was  long  believed  to  be 
liquid,  until  ].  U.  and  G.  G.  Lloyd  obtained  it  in  broad,  colorless,  odor- 
less, and  tasteless  crystals.* 

pHVStOLOG:cAL  AcTioN.— The  symptoms  produced  by  large  doses 
of  lobelia  in  man  are  nausea,  soon  followed  by  violent  vomiting,  accom- 
panied by  intense  prostration,  as  is  shown  by  feeble  pulse,  cold  sweats. 
pale  skin,  and  great  muscular  relaxation.  Pui^ing  may  or  may  not 
occur  Numerous  cases  of  fatal  poisoning  by  it  have  been  recorded. 
The  symptoms  are  those  above-mentioned,  intensified  :  in  some  cases 


*  The  Mcasrs.  Lloytl  also  nSACrt  thflt  theic  ia  a  second  alkaloid  in  lobelia,  bm  tbe 
rPBrtrchPB  of  Dre«r^  render  El  probable  that  EhiD  *ccond  alkaloid  la  a  dcrivntWe  from 
](»bclme. 
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vomillng  docs  nol  occur,  and  it  is  especially  under  these  circumstances 
that  fatal  efiects  have  been  noted.  Burning  in  the  fauces  and  ceaophagus, 
and  epigastric  distress,  in  addition  lo  the  miense  prostr-Hion,  bordering 
u]>oii  coUapae  and  finally  itiergin^  iniu  complete  collapse,  with  coma* 
stupor,  muscular  trembliDgS)  and  m  some  cases  convulaitins.  precede  ihe 
lata]  termination. 


Id  mammals  the  symptoms  produced  by  lobelb  irc  :  slowing  and  Im^ularity 
the  rwpiration  ;  progressive  failure  of  the  muscular  pouer  ;  violent  vomiting  in 
thoM  atiimalE  which  have  the  powtfF  o\  vomiting  ;  thlated,  fixed  pupil ;  cunvul^ive 
scimres;  fall  ot  the  bcNJily  temperature*  and  death  from  jL^pIiyxia,  the  heart  con- 
tuiuins  to  bcGl  aiter  \1k  fiulure  of  re^pjralBon,  ihc  doniinnnl  physiological  attion  of 
Ihe  dnig  fiping  its  influence  upon  the  respiratory  centres.  When  g^ven  to  the  frog, 
tobeline  produced  failure  of  volnntary  movemert,  witbi  distinct  loss  of  coordination 
and  disturbances  of  respiration.  Unless  the  dose  has  t>een  too  large*  there  is  pri- 
man  increase  of  the  rcAcx  adivlEy^  which,  however*  sinks  below  the  ncimal  until 
it  LS  LosL 
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All  e.Tperimenters  seem  to  be  in  accord  in  concluding  that  the  final 
ly^s  caused  by  lobelia  is  due  tu  a  dneci  parafysiTt^  atii'on  upon  ih^ 
Htrvcs,  Bcrstein  called  attention  to  the  fact  that  the  spinal  cord 
'<0f  the  frog  is  usually  supplied  with  blood  from  the  anterior  spinal  artery, 
md  that  by  thorough  and  complete  section  of  the  cord  the  lower  segment 
cut  off  from  the  general  circulation.  Experimenting  in  accordance 
ith  this*  Dreser^  found  that  the  increased  reflex  activity  produced  by 
lobelia  was  confined  to  the  anterior  section  of  [he  cord  and  tributary 
musd&s,  and  concludes  that  lobeline  is  a  direct  spinal  stimulant. 

Respiraiitm. — The  researches  of  Drcscr  seem  to  show  that  both  the 
respiratory  centre  and  the  vomiting  centre  in  the  medulla  oblongata  are 
primarily  exciied  by  lobeline  ;  hence  the  vomiting,  and  hence,  also,  the 
increase  not  only  in  the  rate  ot  the  respiration,  but  in  the  amount  of  air 
taken  in  and  out  from  the  lungs*  as  observed  by  Dreser.  This  condition 
of  eieiiement  is  followed  by  paralysis  of  the  respiration*  which  after  very 
lai^e  doses  may  come  on  abrupdy,  even  within  two  or  three  minutes  alter 
the  injection  of  the  poison,  According  to  Drcscr,  the  paralysis  of  the 
oior  nerves,  noted  in  the  frog,  is  of  little  importance  in  the  mammal, 
c  T&piratory  centre  being  so  susceptible  to  the  drug  that  \i  is  paralyzed 
fore  the  nci^es.  Dreser  also  found  that  there  is  a  peripheral  palsy  of 
those  vagus  filaments  which  have  influence  upon  the  bronchial  muscles. 
OVffl/fl/riJw.  ^According  to  Ott'  and  Afanasiefl,'  lobelia  produces  a 
of  the  arterial  pressure,  which  in  Oil's  experiments  was  not  prevented 
by  previous  high-up  section  of  the  spinal  cord,  and  must,  therefore,  be 
ue  to  an  action  cither  of  the  heart  or  of  the  mnscles  in  the  arterial  walls, 
ecause  he  found  that  no  rise  of  pressure  is  produced  by  lobelia  in  the 
icotinized  rabbit,  Ott  concludes  that  the  alkaloid  is  a  stimulant  to  the 
trial  walls.  On  the  other  hand,  in  the  experiments  of  Afanasieff, 
beltne  caused  in  the  frog's  heart  a  period  of  increased  work,  followed. 
if  the  dose  were  large  enough*  by  loss  of  power  ending  in  diastolic  arrest- 
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In  the  Uterst^es  of  I  obel  me -poisoning  the  arterid  pressure  falls  progres, 
sivfrly,  so  that  it  is  probable  that  lobelia  firat  sCimuJates  and  aiterwarda 
parajyiea  both  the  heart  and  the  artcric3.  A  very  important  point  !o  bt 
noted  is  that  the  action  of  lobelia  upon  the  circulation  b  entirely  subonii- 
nate  lo  its  influence  upon  the  nerve-centres,  especially  upon  res^plraiion, 
and  U,  Lherefore,  of  no  value  lo  the  iherapeulisL 

ToxiCOLOGV, — The  symptoms  of  lobelia- poisoning  have  been  suffi- 
ciently described.  The  treatment  should  consist  in  washing  out  the 
stomach  with  plenteous  drdUghts  of  a  warm  solutioji  of  tannic  add,  ia 
the  Irec  exhibition  of  opium,  alcohol,  ammonia,  strychnine,  and  digitalis, 
and  in  the  use  of  external  stimulation  by  dry  heat,  frictions,  rausiard,  etCT, 
precisely  as  in  poisoning  from  vcratrum  viride. 

THERArEUTics,  — The  former  use  of  lobelia  as  an  emetic,  and  lor  the 
purpose  of  relaxing  spasm  in  various   diseases,  has   been  entirely  super- 
seJed  by  more  effective  and  Iras  dangerous  remedies.      Lobelia  remains, 
however,  a  valuable  dnig  in  the  treatment  of  asthma,  or  acute  bronckilis 
with  bronchia/  spasm,  in  which  it  may  be  given  in  small  repealed  doses  at 
long  inter^'alSf   or  in  severe  attacks   every  few  minutes  until   nausea  is 
induced.     An  infusion  (one  ounce  to  a  pint)  has  been  strongly  recom- 
mended as  a  local  application  In  the  ecs^fm  produced  by  the  Rhui  toxi- 
codendron, or  '  ^ poh&n-vine."    The  dose  of  the  tincture  (Tinctuka  Lobe- 
Ll^ — twenty  percent.,  U,  S. ),  aa  an  expectorant,  is  ten  to  twenty  minims 
(a6-i.3  Cc- )  ;  in  the  paroxysm  of  asthma,  one-half  to  one  fluidrachm 
(a-4C-C-)  every  half-hour  until  nausea  is  induced.      That  of  the  fluid 
extract  (ExtkaCTUM  Lobem^e  Flitedum,  U.  S.  )  is,  as  an  eipectorant. 
one  to  five  minims.      According  lo  5,  Nunes/  from  five  lo  forty  centi- 
grammes of  lobeline  may  be  given  a  day,  but  in  any  case  the  first  dose 
should  not  exceed  one-fortieth  of  a  grain,  to  be  increased  ^r^j  re  naia^ 

G£LSEM1UM,     U,  S, 

The  root  of  Gelsemiuni  sempcrviteiia,  xh^ydf&w  or  Caroiitia  jessamine ^ 

a  beautiful  climbing  plant  of  the  Atlantic  Southern  United  States,  distin- 
guished by  its  lai^e,  axillary,  very  fragrant,  clustered  blossoms  and 
perennial  dark  green  leavt.'a.  The  very  light,  nbrous,  dirty  yellowisli 
root  has  a  bitterish  taste,  and  contains  an  alkaloid,  Gelsctnine,  in  combi* 
nation  with  Geisemmic  Afid^  both  discovered  by  Wormley. 

pHViijoLCKijCAi.  Action. — Absorption. — The  alkaloid  geUtemium  is 
rapidly  absorbed  and  is  eliminated  unchanged  by  the  kidneys. 

Genera/  Acti&n. — There  is  a  wide  range  of  susceptibility  in  man  to  the 
influence  of  gelsemium,  some  individuals  l>eing  profoundly  influenced  by 
a  dose  which  has  no  perceptible  effect  upon  another  person.  After  the 
smallest  active  dose  (^live  lo  fifteen  minims  of  the  lluid  extract),  the  onlv 
symptom  is  languor  ;  with  it  may  be  n  little  lowering  of  the  force  and 
frequency  of  the  pulse.  When  a  somewhat  largrcr  amount  is  ingested,  to 
the  languor  are  added  dizziness  and  disturbance  of  vision,  with,  in  $ome 
cases,  a  pain  over  the  brows.      Ringer  and  Murrell '  state  that  the  pupil 
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contracted,  but  chtft  is  probably  an  inconstant  resuJr  Aher  toxic  doses 
tii  Lhe  poison  the  muscular  weakness  is  extreme,  and  In  several  cases'  the 
flcxora  of  the  arms  have  been  especinll)'  afteded.  The  disturbance  oF 
sight  is  now  very  marked  ;  double  vision,  or  partial  or  even  complete 
bliiidnesh,  may  exist  ;  the  pupil  is  widely  dihted  ami  immovable  ;  the 
external  rectus  muscle  is  weakened,  sometimes  suffidcntlj'  lo  produce  a 
marked  intemal  sqmjit  :  the  eyelid  droops,  and  is  raised  with  difficulty 
or  falls  in  paralytic  ptosis.  If  the  patient  is  able  to  walk  at  all,  the  gait 
ts  staggfering  ;  the  jaw  drops,  articulation  falls  ;  the  g:cnecal  aenaibility  b 
much  impaired  ;  the  respiration  slow  and  labored  ;  the  pulse  feeble  and 
thready  :  the  skin  bathed  in  a  cold  sweat ;  the  bodily  temperature  greatly 
lowered.  Someiimcs  drowsiness  is  fell  after  moderate  doses  of  the  pol- 
aon,   but  consciousness  may  be  preserved  in  the  midst  of  very  severe 

mptoms.  although  in   all  the  fatal  cases  whose   record  we  have  met 
with  it  has  been  lost  before  death.     The  drug  acts  very  prompdy,  symp- 
toms usually  appearing   in  about  twenty  minutes  after  its  ingestion,  and 
inning  to  subside  in  two  or  three  hours- 
Celsemium  produces  in  the  lower  animals  symptoma  similar  to  those 

hicti  it  causes  in  man,  with  the   exception   that  convulsions  are  very 

nerally  developed. 

Thc  convuUiuns  urc  nut  always  present,  but  they  have  tKrcn  observed  in  the 
K»  pigeon,  cat.  rabbity  and  doE-  The  loss  uf  voluntary  power  precedes  lhe  con- 
vulsions, and  in  the  careful  experiments  of  Ringer  and  MuireJI  upon  frogs  it  was 
found  that  the  cord  was  rapidly  cKhausled  by  repeated  irritations,  so  that  convul- 
sions could  not  al  once  be  induced,  Bartholow  states  that  in  the  rabbit,  cat,  and 
pi[£eon  the  convulsive  movements  are  backward,  sometimes  amounting  to  complete 
Bomersaults, 


N^rv&us  and  A fuscuiar  Systems. — Cerebrum, — The  retention  of  con- 
sciousness until  very  late  in  the  poisoning,  both  in  man  and  in  the  lower 
animals,  shows  that  the  drug  has  very  little  power  over  the  higher  cerebrum, 
although  the  drowsiness  and  the  final  loss  of  consciousness  prove  that  it  is 
not  entirely  devoid  ot  sDch  inHuence.  The  convulsions  ore  not  cerebral, 
as  is  proved  by  their  occurrence  in  the  pithed  frog  (Ringer  and  l4orrell), 
and  Lelow  the  point  of  section  in  mammals  with  divided  spinal  cord 
(Taylor'). 

Both  the  convulsions  and  the  paralysis  in  poisoning  by  gelsemine  are 
spinal.  Their  development  is  not  afltcted  by  tying  an  arteiy  before  poi- 
soning, so  as  to  protect  a  Umb  (Bartholow,*  Ringer  and  Murrell*)  ;  more- 
over, th€  afferent  and  motor  nerves  and  raiiscles  preserx-e  their  functional 
activity  until  death.*  The  convulsive  stage  of  gelsem I ne- poisoning  h 
preceded  by  exaggerated  reflex  activity  (I,  Ott'),  so  that  gelseminc  ap- 
pears lo  cause  spinal  motor  excitation  followed  by  spinal  motor  paralysis. 

The  most  plausible  explanation  of  these  phenomena  is  fin  aceordance  wjlb  die 
doctrine  of  spin^il  inhibition,  see  page  17?)  that  gelsemine  Is  a  depressant  and. 


Ott,  Bailholow,  RiDKcr  tud  Murrell.    (For  drlaib,  kk  dgtilh  eJitlun  urthb  liviliic.) 
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fiiia^Ily,  parJilyzHiil  lo  t>oth  tiw  spinal  LiiliibJtory  K^i^sli^'^ls  ^^^  ^^  ^i^  spinal  moiur 
nerve-ctIK  but  attacks  primahly  inhibition  ;  so  ihaT  in  the  first  stige  of  its  poison- 
ing exci'flsive  motur  acliMty  results  irom  the  paralysis  ol  spinal  inhibition,  whilst  ia 
the  final  stage  thtrc  ia  a  true  motcr  paralysis  due  to  a  direct  paralysis  of  Ihc  mulor 
ntrvt-cclls,  RingeT  and  MurrtU,  lioAtvtr,  cuiiceivc  tliat  there  are  in  gelscmium 
two  active,  anUiEonwriL:  mjbsiances,  one  ^  tetaniiant,"  the  others  paralyaant ;  bat 
in  th*?ir  own  t^xperiments^  and  vn  Chose  of  Ott,  geli;emirie  believed  to  b«  pure 
picduccd  convulaona.  OtC,  however,  found  geisemic  acid  3o  much  more  pow- 
t^rful  in  its  convulsive  nction  than  the  aik^iloid  aa  lo  suggest  the  coirectucss  of 
Ringer  and  Murreli's  hypothesis. 

Dr,  Banholow  says  that  "it  [gelsemium]  acts  also  on  the  sensory 
portion  of  the  cord,  producing  at  las:  complete  anaesthesia  ;  but  this 
effect  ill  warm-blooded  animals  and  in  man  i5  toAic  only,  and  follows  the 
paralysis  of  the  motor  functions."  This  maybe  correct,  but,  so  far  03 
we  know,  has  not  been  experimentally  proved. 

Respiralion. — GeJseminm  usually  kills  by  a  paralysis  of  respiration. 
According  to  the  reaearchea  of  Burdon  Sanderson  and  of  Ringer  ard 
Murrell,  immediately  after  the  ingestion  the  extent  of  the  respiration,  but 
not  its  rate,  is  increased  j  very  shortlvn  however,  both  rate  and  depth 
enter  a  condition  of  progressive  palsy  ending  in  death.  The  respiratory 
changes  are  the  product  of  a  direct  action  upon  the  respiratory  centres, 
being  uninfluenced  by  previous  section  of  the  vagi. 

Cir^uiaiioH. — The  action  of  moderate  doaea  of  gcbemium  upon  the 
circulation  is  not  pronounced,  but  the  toxic  dose  depresses  both  the  pulse- 
rale  and  the  pressure.  As  this  occurs  after  previous  section  o\  all  the 
cardiac  nerves  of  the  spinal  cord  (Ott^)*  it  ia  probable  that  the  poison 
exerts  a  direct  influence  upon  the  heart.  How  far  or  in  what  way  it 
affects  the  arterial  system  we  have  no  knowledge. 

Eye. — Ringer  and  Murrell  affirm  thai  decided  non-to^ic  doses  of  the 
drug  cause  contraction  of  the  pupil.  However  this  may  be,  marked  dila- 
tation o[  the  pupil  is  a  very  constant  symptom  in  the  poisoning,  and  the 
locid  appliciition  of  gelsemine  to  the  eye  produces  violent  mydriasis,  with 
paralysis  of  accommodation. 

It  would  seem  probable  that  the  mydriasis  is  due  to  an  action  upon  the  periph- 
eral ncrve-eiidiiLg  In  Ihi^  eye.  The  pnlsy  of  the  CJtternal  rceliis  and  the  ptosi:^  indi- 
cale  tlmt  such  action  is  pxiraiyiir,  S4»  ihni  it  is  a  prob;ib[e  ccinrlusion  that  peripheial 
oculo-motor  parHlysjs  is  the  cause  ol  the  dilfttation  of  ihe  pupil.  The  falling  of  the 
jaw  and  the  los^  uE  the  power  of  articulation  indicate  that  all  the  motor  nerv^  of 
the  head  are  acted  upon  by  the  poison. 

SUMMARY.— The  oharftoterlatle  eymptoms  or  KeTHemltim-potsonlnff 
B^re  proffi^iSdivd  rttusculaj-  weaknesB,  double  vIhIod,  dilated  puplla,  squint. 


■In  confinnaLion  of  this.  A,  R-  Cushny  iArth. f^r  Exper.  FaihQi..  xBqa^  udj 
finds  that  theie  are  ivru  basn^  In  ^clscmiam.  to  une  uf  which  hr  ^Ivirs  ttie  TiBirie  e^he^ 
mill,  thecither  a^iseminin.  Gelscmin.  he  finds,  produces  iii  tlic  fro>r  violent  spinat  tJicile- 
mcni  with  increa.se  uf  the  refit jccs,  ToLlowed  b>  [Htraly^i'i  due  loan  action  upon  the  ncrsc- 
elldiLl£('  Geiteminin  is  the  mire  active  of  the  tA^i.  proiJutiiiK  a  paialyMS  by  dirtcl  atljgn 
upon  tlie  spinal  centres  mid  lia«in^  also  a  curare- like  poialytlc  mducnce  upon  (he  oeivc- 
trunks- 
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pto«ia,  &nd  droi>pmg  of  the  jaw.  The  chief  phytdoloaictU  aoUon  of 
tlie  remedy  aeema  to  be  deprf«elQQ  Of  Uih  motor  spliml  cord,  including 
t*i«  respiratory  centres ;  the  depreaeton  sppai^Dtly  b«iog  pr&ceded  by 
a  steffd  oF  etimulatioii.  Ths  effect  of  the  remedy  upon  the  oiroulatrfon  ia 
sot  proQOuncod,  but  toxicr  doeoe  dopreas  directly  the  heart  and  tLrteri&l 
pressure. 

Therapeutics. — Gelsemium  was  originally  employed  as  an  artirrial 
sedative  aod  febriiuge  in  llie  malarial  ft^v^r^  of  the  South,  and  subse- 
quently in  orher  sihenu  ff^^ers.  It  appears  in  some  v^-^'^  ro  depress  the 
bodily  temperature,  but  certainly  possesses  ro  controlling  influence  over 
the  arterial  system  at  all  comparable  to  that  of  vcratrum  viride  and 
aconite.  Bartholow  commends  it  highly  in  pnatmcnw  and  ftleuriiis; 
its  influence  for  good  in  these  disorders  would  seem,  however^  to  be 
chiefly  associated  with  its  power  o\  lessening  the  rapidity  of  reapiratioti 
and  increasing  the  tendency  to  perspiration.  It  does  not  appear  proba- 
ble  that  any  advantage  to  be  ilerivefl  ixvm  it  will  counterljalance  the  dan- 
gers attending  its  employment  in  the  large  doses  required.  In  asthma, 
spAsm&dic  laryngitis  ^  whooping -^ough,  ^nAnf^rvrnts  icttg-k^  in  which  it  is 
also  recommended  by  Bartholow.  its  employment  seems  more  plausible, 
as  in  these  cases  there  ia  i  distinct  spasmodic  elcmcrt,  Tlie  testimony  to 
its  value  in  cases  of  frigi^iitial,  ovarian,  and  other  neuralgias  is  strong. 
How  U  does  good  in  these  disorders  is  as  obscure  as  is  the  nature  of  the 
neuralgias,  and  in  our  liands  it  has  usually  failed.  The  marked  efTect  <:if 
the  drug  upon  the  facial  rer^'es  would  appear  to  indicate  its  emp!oymeni 
in  facial  neuralgias,  and  espeeinUy  in  facial  spasmodic  affections,  in 
acute  mania  the  drug  may  f>e  employed  in  full  doses  as  a  cidmative. 

ToxiCOLOOV. — I.  Ott  has  collected  six  cases  of  fatal  poisoning,  a 
teaspoonjul  o^  the  fluid  extract  being  the  smallest  amount  that  has 
caused  death  in  the  adult.  Worm  ley  believes  iliat  his  chemical  examina- 
tions have  shown  that  In  one  fatal  ease  the  fluid  extract  ingested  could 
not  have  contained  more  than  one-sixth  of  a  grain  of  the  alkaloid. 

The  tre;itm?ni  of  gel5C'm[um»poisoning  should  be  conducted  on  gen- 
eral principlei  Our  present  knowledge  does  not  indicate  that  morphine 
and  gelsemium  are  physiological  antagonista,  but  George  S.  Courtright" 
^iserts  that  they  have  such  relation,  and  details  a  case  in  which  recovL*ry 
occurred  alter  the  ingesiion  tif  from  one  to  two  (easpimnfuls  of  tlie  line- 
ture,  one  and  onc-half  grains  of  morphine  having  been  given  hypoder- 
micolly  and  one  grain  by  the  mouth. 

Administration,— The  dos*:  of  the  fluid  extract  (Extbactim  Gtj-- 
SEHll  Fluidum,  U.  S,  )  is  five  mimjiis  (0.3  C,  c- )  every  two  hours  until 
consiitutiona]  effects  are  produced  ;  oi  the  tincture  (TincTCrA  Gelsemii 
^^— fifteen  per  cent.,  U.  5-  )•  ^^^  *<>  twenty  minims  (0.6—1.2  C.c. ). 

TadaccM-  U,  S- — Although  tobaico  is  still  recognized  by  the  United 
Slates  Pharmacopceia,  it  is  not  at  present  used  in  practicaJ  medicine,  and 
wc  shall  here  discuss  it  very  summarily,  referring  the  reader  to  the  tenth 
edition  of  this  treatise  for  an  elaborate  study  of  its  physiological  action. 
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Tc^cto  dependa  for  Its  activity  upon  the  presence  of  an  alkaloid, 
nicotine,  el  poison  of  such  intensity  that  it  has  caused  death  in  three 
mimtrcs.  The  fatal  dose  of  nicotine  has  not  Seen  made  oui-  Oiie-thiny- 
sccond  of  a  grain  will  cause  serious  symptoms  ;  one-seventh  of  a  grain 
has  been  recovered  from.  The  symptoms  produced  by  tobacco  Jn  those 
unaccustomed  lo  its  use  are  horrible  nausea  and  vomiting,  giddiness, 
jntenae  malaise,  with  weakjiess^  followed,  if  the  dose  has  been  sufficient,  by 
burning  pain  in  the  stomach,  purging,  free  urination,  cjctremc  giddiness 
passing  into  delirium,  a  rapid,  running,  and  finally  impercepiable  pulse, 
cramps  in  the  limbs,  absolute  loss  of  muscular  strength,  a  cold,  clammy 
skin,  and  finaJly  complete  collapse,  terminating  in  death. 

In  the  lower  animals,  especially  in  the  frc^,  to  the  symptoms  com- 
monly seen  in  man  are  added  violent  convulsions,  which  are  of  spinal 
origin  and  arc  followed  ahcr  a  time  by  paresis,  which  la  probably  also  in 
part  of  spinal  origin,  although  it  has  been  demonstrated  that  tobacco  is 
a  powerful  depressani  to  Ute.  motor  or  effere^it  nerves,  acting  primarily 
upon  their  peripheral  filaments.  The  afferent  or  sensory  nerves  arc 
much  less  aflected  than  the  motor,  but  are  probably  also  depressed-  The 
sympathetic  ganglia  are  first  stimulated  and  then  depressed  by  nleo- 
dne.  To  these  actions  arc  probably  due  the  increase  of  saliva  and  other 
secretions  caused  by  small  doses  and  the  lessening  of  gland  activity 
produced  by  large  doses.  Upon  the  voluntary  muscles  the  drug  has  no 
action. 

Upon  the  circulation  nicotine  has  a  very  distinct  influence,  producing 
first  rise  and  afterwards  faJl  of  pressure.  The  rise  of  pressure  is  certainly 
in  p^rt  due  to  stimulation  of  the  cardiac  muscles  or  ganylia,  but  prob- 
ably ia  also  in  part  the  outcome  of  peripheral  contraction  of  the  vessels  ; 
and  it  is  further  probable  that  the  final  paralysis  is  due  to  a  double 
depressing  influence  upon  ihe  heart  and  the  arterial  walls,  although  these 
points  have  not  been  distinctly  proved. 

Upon  the  pupil  nicotine  acts  as  a  myotic,  probably  paralyzing  the 
peripheral  ends  of  the  sympathetic,  and  almost  certainly  stimulating  the 
oculo-motor  nerves. 

The  only  use  now  made  of  tobacco  in  medicine  is  in  the  preparation 
of  ointments  for  painful  hemoTj-hcid^,  and  in  the  form  of  a  strong  wash 
for  pruritus.  Its  free  external  use  is  always  accompanied  by  danger, 
and  has  caused  death. 

The  dose  of  tobacco  is  five  grains  {0.32  Gm.),  in  infusion, 

ToxicoLOGV. — A  laige  nnmbt-r  of  d^ths  have  resulted  Irom  the 
medicinal  use  of  tobacco,  Huseniann '  stating  that  no  less  than  ten  fatal 
cases  have  been  caused  by  tobacco  enemata  alone.  Copland '  has  seen 
a  clyster  containing  half  a  drachm  produce  death.  Even  smoking  has 
caused  an  acute  fatal  poisoning.  Melsens  affirms  that  the  smoke  of  half 
an  ounce  of  strong  tobacco  contains  sufficient  nicotine  lo  prove  fatal.* 


*  Fur  ■  nttmh«r  of  cu«h  ««  StlJltf's  Thentp^utUt.  Li.  374. 
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In  the  only  case  of  criminal  nicotine- poisoning  on  record,  an  unknown 
amount  of  the  allcaloid  was  forced  into  ihe  tnotjfh  ol  the  victim,  causing 
death  in  from  fhree  lo  five  minutes."  The  treatment  of  10 bacro- poisoning 
consists  in  washing  out  the  stomach,  tlie  free  adminiatration  of  ammonia 
and  alcohol,  the  hypodermic  use  of  moderate  amounts  of  strychnine,  and 
the  employment  of  such  external  measures  a5  dry  hear,  rubbwngs,  etc 
U  these  fail,  arti^cial  respiration  should  be  m^ntained.  The  exce^&ive 
use  ol  tobacco  produces  in  some  persons  serious  nervous  disturbancci 
such  as  insomnia,  irritability,  general  feeblene^  ;  the  moat  characteristic 
syrnptom  is  a  peculiar  irregularity  of  the  heart's  action,  often  accompa- 
nied by  distinct  intermissions.  Amaurosb  is  also  someiimea  present* 
Jonathan  Hutchinson  '  affirms  that  he  has  seen  ihig  amaurosis  recovered 
from  by  the  use  of  opium  and  champagne  without  the  abandonment  of 
the  habit  of  smoking.  Wr  have  seen  impotence  aa  the  only  distinct 
symptom  of  chronic  tobacco- poisoning. 

CONIUM.  U.5. 
The  U-  5.  Phamiacopceia  recognizes  only  the  full-grown  fruil.  gathered 
while  g^reen,  ol  Conium  maculatum.  The  plant  is  umbelliferous,  a  native 
of  Europe,  but  naturalized  in  the  Cnited  States.  The  dried  leaves  have 
d  strong  heavy  odor,  increased  by  the  addition  of  an  alkali,  and  resem- 
bling somewhat  that  of  mice.  They  arc  bi-  or  tripinnate,  and  very  much 
incised.  The  fmits  are  one  to  two  lines  long,  roundish- ovate,  striated, 
with  five  crenaied  ritis  on  the  outer  sides  of  the  easily  separable  halvffS  : 
the  odor  is  that  of  the  leaves.  The  active  principle  is  Cuniite,  a  yellow- 
ish, oily,  liquid  alkaloid,  highly  volatile,  of  a  strong  odor  similar  to  that 
of  the  urine  of  mice,  and  of  a  very  acrid  taste.  It  is  freely  soluble  in 
alcohol  and  in  ether,  and  slightly  so  in  water,  ^^iEh  which  it  forms  a 
hydrate,  and  it  coagulates  albtimin  ;  when  exposed  to  the  air  it  under- 
goes decomposition,  becoming  first  brown,  afterwards  resinous ;  heat 
accelerates  the  change. 

Pfysiologjcal  Action, — Ltxa/  Activity — Upon  the  mucous  mem- 
branes conium  acts  as  an  intense  irritant.  In  a  concentrated  form  it  is 
probably  fatal  !o  all  highly  organized  tissue?,  Chrislison  having  proved 
this  to  be  true  in  regard  to  the  muscles  which  urc  not  influenced  by  the 
alkaloid  taken  internally.  It  is  absorbed  with  great  rapidity,  and  escapes 
through  the  system  chiefly  if  not  solely  through  the  kidneys.  Zaleski 
and  DragcndorR  have  found  it  abundant  in  the  urine  during  the  firat 
twelve  houre  of  the  poisoning  ;  Prevost  has  seen  the  urine  of  poisoned  ani- 


*  The  diaRiLosiii  of  tobacra  amblyopia  deptr>d^  upon  Ihe  history  cI  (he  Ahiifc  nf  lh« 
drug,  ihr^  failiiTP  in  impmvc  wiih  npricul  iht^mppmirs,  ard  ihp  prpsence  of  a  scoioinA. 
umiBlly  oval  in  ihflpe  nnd  negative  in  rhnrflcter,  partjnilarEy  prnnouncrd  for  rrd  and 
gretn,  whlk  (h?  p«ripliirry  of  the  fitld  v(  virion  remains  ttfi'ili^n^il  V.  In  itdiHtlr^n,  therf' 
IsB  qnadTani-^haped  patth  of  ntropblr  palJof  tn  IhP  nerve- liei»<l,  ihe  diapKMLs  brcomes 
Ulll  more  cdiaiiir  Airophy  of  the  nerve  niny  result,  bui  In  mary  rjiu«  therr  l4  no  »tr\ic- 
lural  changen  aa  the  symptompi  may  go  off  in  a  few  houra  (De  Schweiniti't  nrie  Am- 
btyopia'i. 
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mala  cau^e  in  a  trcg  the  characteristic  general  paby,  and  in  a  doubtful 
case  of  poisoning  this  physiologiCnil  test  might  decide  the  diagnosis. 

General  Actwn. — Full  physiological  do3e5  of  conium  produce  in 
man  quietude,  languor,  and  muscubr  weakticas.  After  toxic  do&es  Che 
weakness  becomes  extreme,  forcing  the  patient  to  the  horizontal  position, 
or  causing  him  to  stagger  or  fall  from  weakness  of  the  legs  when  he  at- 
tempts to  walk.  This  weakneiis  has  in  some  cases  been  attended  by 
burning  In  the  mouth,  fauces,  or  stomach,  nausea,  vomiting,  and  with  a 
Mnse  of  pressure  or  even  with  severe  frontal  pain.  Aa  the  caAe  pro- 
gresses consciouanesH  ia  preserved,  but  the  paralytic  symptoms  become 
everyrt'here  pronounced.  The  pupils  sooner  or  later  dilate  :  *  amblyopia 
from  paralysis  of  iiccommodation,  diplopia  frotn  irregular  weakness  of 
the  ocular  muscles,  and  ptosis  arc  almost  universally  present,  and  the 
voice  may  be  weakened  to  a  whisper  or  lost.  Sensibility  is  maintained 
to  the  end.      Free  salivation  or  free  sweating  sometimes  occurs. 

The  circulatory  phenomena  are  ver>'  subordinate  ;  though  the  pulse- 
rate  may  at  first  fall,  later  it  becomes  more  rapid.  Consciousness  is 
usually  preserved  until  the  last,  but  may  be  lost  in  psphystial  coma  some 
minutei  before  death,  which  results  from  paralysis  of  respiration. 

We  have  met  with  accounti  off  but  four  fatal  cases  oF  such  character.  In  one, 
that  of  the  miatress  of  Dr,  Hermann  Jahn,  killed  in  a  few  minutes  by  from  ten 
to  flflecn  drops  of  the  alkaloid  [quoted  by  Huscmami),  violent  palpitation  of  the 
heart  is  said  to  have  been  a  proniinenC  symplum.  The  chief  symplum  in  the  ^cund 
case"  was  universal  paralysis,  with  totnil  fmlure  of  voluntary  movement  and  oi  the 
voice  before  consciousness  was  lost.  Convulsive  movements  were  present  very 
late  in  the  cose-     Sensation  appeared  not  to  bt  losi  until  deatli  was  at  hand. 

The  third  case  '  was  tliat  of  a  meditsl  i?leciriirian.  suffering  from  hlepharo-faciat 
spasm,  who  took,  beginning  four  hours  after  the  tast  of  a  previou-^  series;  of  didded 
doses  of  a  fluid  extrj^ct  amounting  to  one  hundred  and  eighty  drops,  at  4.10,  4,40, 
^^^^  5-15  ^'^'  f^f^  minims  (one  hundred  and  fifty  in  till)  of  "  Squibb's  Auid  ex- 
tracL''  The  f^rst  dose  pruduted  dizziness  and  ujuscular  relaxEitiLni  ,  the  second, 
great  muscular  weakness,  inability  to  'rtand,  and  thickening  of  speerh,  without 
relief  ot  the  spasm  ;  the  third.  immediaLi^ly,  some  nausea,  and  tremors  about  the 
chest  At  6.10  there  were  naiisea,  intense  muscular  weakness,  partial  ptosis, 
diplopia,  and  gr^ai  dJI^culty  of  speecii ;  the  pulse  was  60.  Shuitly  after  tins  the 
mar  became  unahli?  to  speak  or  [o  swallow.  He  made  signs  for  electricity,  and,  an 
being  asked  whether  the  chemical  or  the  faradic  currenr,  indicated  the  latter,  and 
also  the  place  of  application  oJ  the  electrodes,  but  was  unable  to  hold  one  of  the 
latter-  Shortly  after  this,  on  beinp  raised  up,  he  dropped  dead.  A  fourth  case,  in 
which  a  child  live  yeais  old  died  of  iLsptiy^tla  preceded  by  coma  and  para]>'sis  as  the 
re^ulr  of  taking  a  drachm  of  chloroform -water  containinpf  five  grains  uf  the  extract 
of  coniura,  is  recorded/ 

Tn  mainmals  conium  produces  symptoms  parallel  with  tho:ae  observed 
in  man,  and  it  probably  acts  similarly  upon  all  vertebrates. 

In  frogs  convulsions  are  rarely  if  ever  present ;  in  birds  rhey  are  occasionally 
so;  in  mammals  they  are  more  trequent, — thus.,  Ihmsen  saw  them  in  twelve  out  ot 


•The  eipcdmenls  of  PoehlmnTm  fquot^d  by  HiLsemann^}  show  thai  very  gnte 
irmptoms  may  be  induced  and  ytrt  the  pupila  remain  natural ;  but  sooner  or  later  they 
prohably  Always  dJlalc. 


twcnty-thrcc  ocperimcjiLH  ;  they  are  chiefly  clonic^  bill  tonic  spasnis  Jo  occur  in  the 
hind  1^^  As  ihe  leys  ste  usuallij  flfTecled  before  the  .tthis  in  man,  so  in  qiiadni- 
ped-s  The  hind  pJitrf-miTies  Jire  usually  paralyzed  firat.  The  respiration  is  generally 
rnuch  affected,  and  tlit  heart  continues  to  beat  after  its  cessation- 

Spinal  Cord. — The  exact  influence  of  comiie  tipon  the  spinal  eord 
cannot  yet  be  considered  absolutely  determined,  but  it  is  moat  probable 
that  the  poison  has  a  feeble  depressant  action,  Verigo  "*  asserts  that  it  Is 
a  |>oweTf Lil  spinal  depressant,  and  Ptlveile  and  Martin-Datnourette*  say 
thai  it  acts  as  an  cxdtant.  Lautcnbach,  in  carefully  investigatingf  the 
subject^  Jailed  to  obtain^  under  any  circumstances,  evidences  of  excite- 
mem  of  ihe  cord  ;  he  did  succeed  in  producing  to*a  of  reflex  activity 
when  the  nerve  was  protected  by  tying  the  artery  in  the  limb,  bul,  as  in 
all  but  two  ot  fift}'-two  experiments  the  reflexes  In  the  protected  limb  were 
not  greatlj'  reduced  until  just  liefore  death,  it  is  plain  that  any  action  upon 
the  spinal  cord  Is  unimportant  and  dominated  by  the  more  powerful 
peripheral  influences  of  the  poison.* 

/f^erz'ous  Sysirm.  —  Cerebrnm, — The  retention  of  consciousness  and  all 
ifae  mental  faculties  almost  up  to  death  in  conium-poiaooing  shows  that 
the  drug  has  bul  little  influence  upon  the  general  cerebral  cortex.  Ac- 
cording to  Lautenhach/  the  convulsions  which  occur  in  the  lower  animals 
are,  however,  of  cerebral  origin,  since  after  divi^iiL:jn  of  ihe  cord  they  were 
confined  to  those  portions  of  the  body  situated  above  the  section.  They 
are  probablv  asphyxial  or  of  other  secondary  character, 

Ner^}es. — fn  1856  Kolliker  *  anroiinced  that  the  failure  of  motion 
in  Conine- poisoning  b  caused  by  a  direct  action  of  the  alkaloid  upon  the 
effirtnt  or  m&ifsr  nerves.  He  first  experimentally  found  that  in  frogs 
killed  by  the  drug  the  application  of  the  galvanic  current  to  a  nerve 
falls  to  Induce  contractions  in  the  tributary  muscles.  He  then  tied  the 
aorta  in  such  a  way  as  to  cut  ofi  the  supply  ot  blood  to  the  hind  extremi- 
ties, and  found  that  after  voluntary  motion  had  ceased  in  the  fore  legs, 
and  even  after  galvanic  stimulation  of  the  anterior  nerves  had  lost  its  inllu- 
cnce  upon  the  muscles  directly  supplied  by  those  nerves,  irritation  of  the 
sarne  anterior  nen'es  produced  reflex  contractions  in  the  hind  legs,  show- 
ing that  theanierior  afferent  nerves  and  ihespin^il  cord  still  retained  func- 
tional activity  after  the  loss  of  it  in  all  those  efferent  nerves  readied 
by  the  poison.      After  repeatin^j  these  experiments  a   number  of  times, 

drew  the  conclusion  already  given. 

His  experimental  results  have  been  confirmed  by  Funke,'  by  Guit' 
tnann,*^  and  by  Pelvette  and  Marti n- Dam ouretle.f  The  latter  observers 
extended  the  series  by  severing  in  a  frog  aJl  the  tissues  at  the  upper  part 


I    *»y 

■      t¥ir 


•  The  ejtperifnenlal  t«u11s  oblnined  by  A,  D.  Daridson  *nd  D.  Dy»  Browr  {Mtd, 
T^mes  and  Ca^^Uf,  Jvily,  1870),  whic^  have  been  ciled  cu  favoring  the  absurd  iheory  of 
Harlty  that  the  corpora  Blriala  are  eafwciaily  allected  by  the  drtig,  evidently  depfinded 
upon  an  artvnn)  ATii^ninly  «aid  lo  be  common  ia  tb?  leg  of  the  cat. 

t  W-  Tiryal'an  \Compt-RfHd..  Imvl-  IJ44)  hasafiirmed  (hot  nbsoLu^flly  pur^ctmine 
dOc«  nol  aifecl  the  nerres,  but  M,  Plevosl  \Arch  Physiol.  A'umt.  W  Path..  1880,  viil  haa 
•hcttti  thai  chemically  pure  conine  brumohydraie  has  thin  acTicrn 
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of  the  thigh  except  the  nerve^  and  found  that  when  a  batrachian  so  pre- 
pared vfojs  poisoned  wilh  conine,  after  the  paralysis  was  complete  in  all 
portions  of  the  body  to  which  the  poison  had  access, — after  siimulationa 
of  the  poisoned  nen^M  wpre  powerless  to  excite  contraction  in  the  tribu- 
tary muscles, — the  leg  which  had  been  protected  from  the  aciion  of  the 
conioc  upon  it  responded  not  only  to  irritiitiong  applied  to  its  nerve,  bu: 
also  to  stimidi  placed  upon  distant  portions  of  the  body.  These  same 
observers  also  noted  ih^l  when  conine  and  strychnine  were  given  simul- 
tancoualy  to  a  frog  Irom  one  of  whose  sciatic  nerves  the  circulation  (i,^^, 
direct  aecefls  of  the  poison)  was  cut  oQ  in  either  of  the  manners  spoUen 
of,  they  produced  by  their  conjoint  action  a  commingling  of  paralysis  in 
all  other  parts  of  the  body  with  violent  tetanic  spasms  in  the  protected 
leg,-— a  commingling  explainable  only  on  the  supposition  that  the  conine 
paralyzetl  all  the  motor  nerves  to  which  it  had  access  Through  the  circu- 
lation. Since  B.  F.  Lautenbadi,"  Vengo,  A.  W.  HofmiinHj  Prevost,  H. 
Schulti^"  and  FlJess'*  have  confirmed  these  experiments,  it  must  be  con- 
sidered as  an  established  fact  that  the  chief  physiological  action  of  conine 
is  as  a  paralyser  of  tht  motor  nerves,  and  primarily  of  Iheir  peripheral 
filaments.  * 

It  has  generally  been  believed  that  conium  does  not  affect  the  sensory 
nerves:  but  in  iSys.Gubler  "  called  attention  10  its  local  infiuence  in  be- 
numbing the  cutaneous  sensibilltVi  and  Lautenbach  Found  that  when  he 
tied  the  abdominal  aorta  and  left  axillary  artery  in  the  frog,  and  then 
injected  a  dose  of  conine  into  the  abdomen,  irritation  of  the  leg  whose 
nerve  was  not  protected  from  the  poison  failed  ro  cause  reflex  move- 
ments at  a  time  when  irritation  of  the  protected  nerves  produced  reflex 
actions  in  distant  parts  of  the  body.  These  experiments  seem  to  show 
that  the  alkaloid  is  a  paralyzant  to  the  sensory  nerves  ;  but  it  certainly 
acts  much  less  powerfully  upon  them  than  upon  the  motor  nerves. 

Muscles. — All  observers  agree  that  in  conium- poisoning  the  muscles 
themselves  are  not  afTecled. 

PupiL — The  pupil  is  generally  dilated  by  conine  ;  but  both  Von 
Praag"  and  Verigo  assert  that  the  phenomenon  is  not  constant,  at  least 
in  animals.  The  ptosis  of  con ium- poisoning  indicates  that  the  dilatation 
of  the  pupil  is  due  to  oculo-motor  paralysis.  The  known  action  of  the 
drug  upon  ner\'c-tr links  indicates  that  this  paralysis  is  peripheral,^ — a  con- 
clusion corTc)l>ora[ed  by  iJie  experiments  of  I,  Hop|jc"  and  of  Lautenbach, 
each  of  whom  found  that  when  conine  is  dropped  into  the  eye  of  an  dni- 
mal  it  causes  at  first  contraction^  apparently  due  to  the  intense  irritation, 
and  afterwardFi  dilatation,  of  the  pupil. 

Temperature. — Verigo,  Von  Praag,  and  others  afHrm  that  lethal 
doses  of  conium  cause  a  decided  lowering  of  temperature  ;  but  Lauten- 


■  Hr  1\rfx^^Ti{£tiAde  txpiriym,  ti  chif.  st4r//t  Conime.  Paris  Thiae,  1^78)  endeavors 
t<»  show  thnt  this  action  of  conine?  is  due  tu  on  impurity^  and  tmi  to  \he  alkaloid ,  Imt  thia 
ii  a  /^*?ri  eKceedingly  insprobabltf  and  PrevMl  {Arch,  de  Physiol..  Nov.  i83a,  40),  utihg 
(he  same  preparaLion  as  did  Tiryakm,  hat  Found  thnt  the  molor  ntrvesere  ofiecled 


asserts  that  the  drug  decidedly  increases  ihe  lemperiWure  Iwith  when 
therapeutic  and  when  m  toxic  do^C5- 
Circuladon. — No  sufficient  investigation  has  as  yet  been  made  upon 
the  action  of  conine  upon  ihe  circulation.  Lajtpnbach  slates  that  [he 
arto^aJ  pressure  talb  immediately  after  the  injection  of  conine.  and  after* 
wards  rises  far  above  the  normal  point,  and  that  the  pulse  is  at  first 
accelerated,    but  afterwards  retarded.      The  secondary   rise  of  pressure 

Krobably  due  to  asphyxia.  The  primary  pube-accel  era  lion  is  ex- 
ed  by  the  obser\'ation  of  Peldnard  (confirmed  by  Prevost)  that  the 
mogastrics  are  paralyzed  before  the  motor  nerves,  Prevost  ftnds  that 
teart  Su^elf  U  scarcely  afTected  by  the  poison. 
lOMMARY.— The  ehlef  symplOTn  of  poiaoning  by  oonium  Is  a  ^iluro 
„,  .  olimtory  and  [nvoluiitejy  movemeEit,  the  reeult  of  a  progressive 
par&lysifi  of  the  motor  Dorvea.  The  cerebrum  in  not  aff^cited,  henco 
consclouenesa  Is  preaarved  to  the  last  The  pupil  ie  dilated  by  a  periph- 
eral paralysis  of  the  oculo-motor  nerve.  Th©  sensory  nerves  and  the 
spiz3al  cord  &re  probably  feebly  dopreegad.  It  is  probable  that  the  alka- 
loid do«s  not  dir&ctly  act  upon  tbe  oiroulatory  api>aratufl  except  to 
poraJyze  the  paeuiaOBtiatrioH. 

Therapeutics— Tht  paralytic  action  of  conium  Tiaturally  suggests 
^^ts   use  in  spasmodic  affections  ;  and   accordingly  il   has  been  tried  in 
^Hftcrriii  ID  paralysis  agitaits,  in  whoophig -cough,  and  in  other  diseases  of 
sifnilar   nature^      Although   it  seems   not   to  have  met  with   continued 
^^^vor,  and  Is  but  little  used,  it  may  be  employed  when  life  is  threatened 
^By  the  mere  convulsive  actions,  which  it  will  sometimes  temporarily  sus- 
^^cnd.      In  maniacal  and  hysterical  excilsment^  the  drug  in  full  doses  is 
said  to  produce  a  highly  favorable  condition  of  cajm  and  relaxation  ;  and 
in  the  treatment  of  the  insane.  conJum  is  much  used  by  some  alienists. 
Conium  was  formerly  employed   to  relieve  pain  or  as  a  dcobstrucnt 
id  alterative  in  chronic  glandular  or  arthritic  diseases,  and  even  in  can- 
but  for  these  purposes  has  passed  entirely  out  of  vogue.     The  belief 
tat  il  possesses  alterative  qualities  does  not  acem  to  be  well  founded. 
Administration. — The  preparations  of  conium  are  exceedingly  un- 
:am  in   their  action.      Conine  itself  is  very  prone  to  undergo  sponta- 
>U5  changc»  although  its  hydrobromalc  is  said  to  be  a  stable  crystalline 
lit  ;  dose,  one-twentieth  to  one-twelfth  of  a  grain  ^0.003-0.005  Gm.). 
le  dose  of  the  extract  (Extkactum   Conii,  U.  S.)   is  one  grain  (0.06 
l)  ;  of  the  tincture,  one-half  to  one  fluidrachm    (3-4  Cc)  ;  of  the 
lid  C3(tract  (Extracthm  Conii  Fluidum),  one  to  two  minims  (0.06- 
13  C-C- )  :  all  of  which  must  be  administered  in  increasing  doses  until 
sc)me  effect  is  experienced.      Of  these  preparations  the  last  is  certainly 
the  best. 

ToxicoLoGV,^ Sufficient  has  been  said  about  the  symptoms  caused 
^Ky  oonium.      After  death  from  it  no  distinctive  lesions  arc  to  be  found, 
^^nly  the  usual  indications  of  death  from  asphyxia.      The  treatment  con- 
sists in  ihe  immediate  evacuation  of  the  stomach  and  the  exhibition  of 
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tannic  acid, — the  tannaCe  formed   is,    however,    probably   more   or  li^ 
poisonous, — with  the  use  of   external   heat  and  of  internal  stimulants: 
artificia]  respiration  should  steadily  be  maintained  so  long  as  there  is  the 
faintest  indication  of  cardiac  action.     No  physialo^ical  antidote  is  knovn  ^ 
but  strychnine  and  other  respiratory  stimulants  should  be  used- 
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RESPIRATORY    STIMULANTS    AND 
DEPRESSANTS. 


Formerly  the  eflcct  oE  a  drug  upon  the  respiration  was  univcr^ly 
estimated  by  its  influence  upon  the  rale  of  the  respiratory  movement.  If 
this  wtrt:  increased  the  drug  was  spoken  of  as  a  respiratory  stimulant  :  if 
it  were  decreased  the  drug  was  a  reapiratory  depressant.  It  b  evidert. 
however,  (hat  a  drug  may  increase  the  rate  and  yet  so  diminish  the 
ejtient  of  the  respiratory  movements  that  the  amount  of  air  laken  in  and 
out  of  the  lungs  would  by  it  be  absolutely  decreased.  Consequently^  as 
was  first  clearly  shown  by  H,  C,  Wood,  the  only  proper  test  as  to  the 
effect  of  a  drug  upon  ihe  respiration  is  the  amount  of  air  moved  by  the 
lungs  under  its  influence,      (Sc^  Jcuntai 0/ Physiolog^y,  1892.) 

It  is  worthy  of  riote  that  ihe  respiratory  centre  is  anatomically  a  por- 
liofi  of  the  motor  tract  of  the  spinal  cord  ;  and  this  seems  to  be  carried 
out  by  ite  physiological  relations  with  drug^^  apparently  all  substances 
which  arc  stimulant  to  the  motor  side  of  the  spinal  cord  being  centric 
respiratory  stimulants,  and  those  which  are  depressant  to  the  motor  side 
of  the  !<pijia[  cord  being  centric  respiratory  depressanla. 

The  drugs  which  arc  practically  used  as  respiratory  stimulants  are 
ammonia,  eaffeine^  atropine,  cocaine,  and  strychnine.  For  the  discussion  of 
these  dnigs  as  individual  remedies,  the  reader  is  referred  10  the  respective 
articles  upon  them.  Certain  comparisons,  however,  may  well  be  here 
instituted.  H.  C.  Wood  has  found  (hat  ammonia  is  loo  fugitive  in  its 
action  and  too  violent  in  its  local  influence  upon  the  mucous  membranes 
to  be  of  practical  value  as  a  respiratory  stimulant.  In  contrasted  ex- 
periments atropine  appeared  to  be  the  most  powerful  in  its  influence  on 
the  normal  animal,  but  strychnine  apparently  had  more  power  in  assert- 
ing  its  influence  against  opposition.  Thus,  although  atropine  seemed  to 
stimulate  respiration  more  than  did  strychnine  in  the  normal  dog.  yet 
in  the  chloralized  dog  the  effect  of  strychnine  was  dislincdy  greater  than 
that  of  atropine.  Cocaine  was  found  to  be,  as  a  respiratory  stimulant, 
about  half-way  between  atropine  and  strychnine. 

Another  result  reached  was  that  it  was  possible  to  get  greater 
eflcci  by  the  consentaneous  use  of  two  drugs  than  by  one  atone.  Thas, 
in  the  heavily  chloralized  dog,  strychnine  given  up  to  the  point  of  in- 
cipient tetanus  could  only  raise  the  respiratory  function  to  a  certain 
heishi  ;  whereas  injections  of  cocaine,  without  affecting  the  tetanoid  con- 
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ion,  would  increase  the  air-movements  perhaps  to  the  normal  or  even 
it-  A  practical  deduction  from  this  k  that  in  all  case^j  in  which 
uapaatory  slimuldtion  is  ui^t:nt[y  needed,  ni  ledst  two  atkaluidh  shuuld  he 
used.  In  diseases  such  as  pn^urttoftiu  or  sufiocativc  bronchitis  we  have 
found  thai  the  alternate  use  of  cocaine  and  strychnine  gives  the  best 
rcsulls  :  a  dose  of  each  remedy  may  he  given  every  bur  hours,  the 
patjent  receiving  one  or  the  other  every  two  hours.  In  most  respiratory 
diseases  the  coLbteral  ejects  of  atropine  interfere  very  greatly  with  its 
use.  On  the  other  hand,  in  narcosis,  especially  from  opium,  the  awaken- 
ii^  influences  ol  the  drug  upcn  the  cerebral  cortex  lend  to  it  especial 
value  ;  so  that  usually  in  narcotic  poisons  the  combination  of  atropine  and 
strychnine  is  probably  better  than  that  of  cocaine  and  strychnine. 

In  all  cases  of   severe  narcosis   the  alkaloidal  salts   should  be  used 
hypodermically. 

tASPIDOSPERMA.     LT.S.— QUBBRACHO, 
The    bark    of    an   evergreen    South    American    tree,    Aapidospcrma 
uebracho 'bianco,  in  which,  according  to   Heine,   there  are  six  distinct 
alkaloid:).      Of  these,  probably  the  most  important  is  aspidosperjnint,  dis- 
covered  by  Fraude  in  1878-* 

Our  knowledge  of  the  physiological  action  of  quebracho  bark  is  very 
iperiecL      According  to  F.  Penzoldi,"f  large  doses  of  the  drug  cause  in 
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*  Tht  other  albaloids  are  aipidospermatine.  aspitttnaitiin^.  gufbrtuMn^.  hypuque- 
broihint^  and  guftrackamine.  Theii  physioLosIca]  aciion  has  been  <»rudl<^  In  ■Mim^ 
cEtctit.  Hamack  and  Hurtmana  {ZHt./.  KUn.  Med.  JSB4,  vjlij  find  thai  asp\dasperv%a- 
tme  caU4»i  \t\  i\\v  frDii  tfapLfaEory  EJaraJyalit,  ivllh  pithy  ur  alt  (he  >iiriated  muf^cular  libr? 
of  ihff  bodr.  indading  the  heari-musclv.  Upon  mninmBls  ji  acts  very  (et^ily.  ils  most 
[uarlted  infiucnct?  being  upon  Lhe  ivspirac ion.  Quftfrochtneat^i^d  upon  thf  (m^  precisely 
as  did  aspido^pennatine,  J[5  inllutiici?  Lipoix  Iht;  mammal  was  ai  [eaai  twenty  ttmBS  as 
Efc*!  aa  ihaL  uf  aspidospermaLine,  comparailvdy  small  doses  pioducinic  dcntEi  by  respl- 
rmtoiy  paralysis  Q^rftrarhnfutn^  acted  very  mnrh  an  djrt  nsfudf^perninlinf;  upon  iht 
brrathinic  and  upon  the  mu'<riilAr  fibre  Aipidosamiae  arted  upnn  the  ht^aTtilne  and 
upon  the  muscular  ^bre  like  fl<^iit(Io<ipermatlne,  but  al^io  paralyied  (he  rnntor  nerve- 
endings.  I1&  influence  upon  rnammalq  was  qutte  feeble.  According  10  thiA  research,  the 
combined  alkaloids  have  rapedal  influence  u|Kin  the  fesplralloti  and  the  rwpiratory 
centres,  and  at  the  ume  lime  afltrl  1^e1n1l*<Ck]la^  Ahr^ndirei'tly  und  the  peripheral  Tierre- 
endlnEa.  Schi0er  {Arrhw  f  Physiol ,  iPfij,  j^S'  ha.<  found  that  the  extract  of  a  com- 
mercial guebracho-blanco  produces  in  the  rabbit  gBneml  muscular  wtakness^  tolLoweJ 
paraly^h  wSlh  grp-Hlly  iiminiRhed  reflexes  and  nn  apptaTanrL-'  uf  ilie  dcepMl  narcosis^ 
li  increased  frequency  or  breftlhiriB.  unaltered  ratdiar  aciivi:y<  and  unchanEcri  pupils. 
After  very  large  doses  denrh  necura  in  n  very  short  (tme,  preceded  by  convubiuna.  The 
maicir  nerve-Erunks  were  found  even  during  life  aSninsL  di^voEd  of  funciional  activity. 
The  ciaci  natuie  of  ihe  hark  used  for  the  mnkine  of  the  erttati  k  nut  •.taied.  Eloy  and 
Hucbaid  iArchii'fs  dp  Phyi.  et  Foth.,  April  T.  TfW6)  Tound  that  iheeairaci  ul  [jucbracfcw- 
biaaCD  baa  suihe  eflect  on  senaJbility  after  [he  laklni?  out  of  the  quebrachEne.  hypoque- 
brAchinc,  ospidospeimme.  and  a-spldDspemuiiirc,  but  thai  ihi^e  alkaloids  themselves 
have  no  efTect  on  ^'neml  sensihilliy-  The  fuiit  nlknlciMs  ii^med  produced  paralysis,  with, 
tf  in  exceuive  doses,  tonir  rnnvul^ion^.  and  all  of  them  had  iht?  p<jwer  of  reducinic  the 
tKaip«ature,quebrachinebeini;inthis  respect  the  most  active.  Aspldospermine  increased 
ihe  amplitude  of  the  respiratory  movemeuis  to  £l  very  marked  dtEret,  but  in  ovririosc 
produced  irre^ularitj^  and  failure  of  respLr^tion.  The  Ihrrc  other  ail^ujds  had  much  loa 
effect  upon  respimtJon. 

t  Die  If'jVtufl^rFi  Quebra^hadrngen,  Erlanncn,  iB8i. 
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the  lower  animals  motor  paralysis,  dyspncea,  and  finally  death  frora 
asphyxia.  The  breathing  ia  said,  even  in  moderaie  dose,  tc  become 
slower  in  rate  but  deeper,  and  the  blood-pressure  not  to  be  afiecied  at 
aJl,  or  after  toxic  doses  only  late  in  the  poisonii^.  It  is  affirmed  itai, 
although  deiuh  seems  to  take  place  from  ar-phyxifl,  iht  venous  blood 
always  is  more  or  leas  of  the  arterial  hue  ;  and  Penzoldl  believes  that  the 
relief  ol  dyspntea  obtained  clinically  by  the  use  ol  the  drug  is  caused  by 
its  increasing  the  poiver  of  the  red  blood-disks  to  absorb  oxy^'en,  whilst 
the  dyspmea  and  fatal  asphyxia  of  quebracho- poisoning  are  due  to  lis  so 
aflecling  the  red  biood-diaka  that  ihey  arc  unable  to  give  up  their  oxyg* 
Co  the  tissues.  This  curious  theory  does  not  seem  to  us  proved  ; 
whole  subject  needs  reatiidy. 

There  b.  howcvern  much  clinical  assertion  that  quebracho  is  a  vali 
able  stimulant,  not  only  when  the  respiration  is  embarrassed  by  empky- 
sema.   hronfhitis.  chronic  pnmmonia.  or  other  complaints   merhanicall^H 
inHucncing  the  lung  function,  but  also   in   asthmatic^  ttnrmic,  and  eve^f 
cardiac  dyspnceit. 

Aspidospermine  of  commerce  is  a  more  or  less  impure  mixture  of 
alkaloids  of  the  bark,   and   bencc   may  be  considered   to  represent 
activity.      Dose  ot  commercial  aspidospermine,  a  quarter  to  half  a  grain 
{0.016--0.03    Gm.);    <>f   tvt\A    e^ctract    (Extractuh    Aspidospermatis 
Fliudun,  U-  S.  ),  a  quarter  to  one  fluldrachm   (1^  C.c.)  ;  of  solid 
tract,  one  to  three  grains  (0.065-0. 194  Gm. ). 


ORDER    II.— CARDIANTS, 


FAMILY   L— CARDIAC  STIMULANTS. 

The  term  cardiac  sHtnulaTits  is  here  used  to  designate  a  rumber  of 
mcrdicine^  which,  uhen  given  internally,  increase  the  power  and  force 
of  the  circuladon,  and  are  naed  by  the  physician  for  such  purposes. 
There  are  some  substances  which  are  heart -stimu  Ian  is  in  reality,  hut 
which  possess  other  properliea  in  so  great  a  decree  as  lo  overaliadow 
iheir  cardiac  relations,  and  arc  not  used  by  the  physician  to  afiecl  the 
circulation.  Siicli  medicines  are  considered  in  connocUon  with  those 
powers  which  ^nve  [hem  their  clinii:al  value,  and  are  consequently  noi 
included  in  the  present  class.  Some  of  the  members  of  this  class  are 
slow  in  their  operation,  Gome  more  rapid.  Some  produce  increase  in 
the  pulse-rate,  some  lower  it.  Ir  Is  e\'ideri,  then,  that  no  general 
indications  cau  be  laid  down  for  their  use.  but  that  medicines  su  diverse 
must  be  studied  individually, 

AMMONIA. 

Ammonia  is  a  colorless,  irrespivablo,  highly  irritant  ^as,  of  a  strong^ 
alkaline  reaction,  extremely  soUible  in  water.  It  is  obtained  upon  a 
large  scale  us  a  waste  product  in  the  manufacture  of  coal-gas,  and  is 
official  in  watery  and  alcoholic  solutions  and  in  various  salts, 

Phvsicj LOGICAL  ACTION — Lac/tt  AcH/yn  and  EHrfjirmtion.-—lr\  solu- 
fion,  ammonia  is  a  very  powerful  irn'tant  and  even  escharotic,  producijig, 
kept  in  contact  wilh  the  skin,  blistering,  and  Anally  sloughing,  and 
Lusing  the  most  serious  disturbances  of  mucous  membranes  which  it 
iches.  This  local  action  is  sufficient  to  interfere  with  its  absoq^tion,  and 
it  b  difficult  to  produce  distinct  constitutional  symptoms  wilh  it  in  man, 
lis  volatility  and  the  extreme  iugacioasoess  of  its  action  would  seem  to 
indicate  its  elimination  by  the  lungs  :  but  Feltz  and  Rilter^  fail  to  find  it 
in  the  breath  ol  poisoned  animals^  and  Bence  Jones '  believed  that  at  least 
a  portion  ol  it  is  oxidized  in  the  system,  basing  this  belief  on  the  lacls  that 
it  seems  to  heighten  the  acidity  of  the  urine  and  that  he  has  found  an 
excess  of  nJtric  acid  in  the  urine  after  an  eAliibition  of  tlie  ammonia  Itself, 
its  tartrate^  carbonate,  or  muriate.  The  theory  that  some  portion  of  the 
ammonia  is,  in  conjunction  with  carbonic  acid,  converted  into  urea  is  held 
.by  many  physiolog^ists.* 


*  Thii  iheory  Is  of  such  purely  phy5ioloidcn.l  Intiy^esi  that  il  is  dJamlssed  wilh  ihc  ful" 
lowing  key  (o  Ihc  liieraturt :  Arch.  f.  Etpcr.  Path.  tt.  Phann.,  \l.  viii,,  «,  115,  lU,  77; 
iXetiMth-r./.  Phyiiotog.  Chem.,  ii.  39,  iv.  36;  Zeiisihr./.  Bioi.,  liv, 
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General  Action, — When  ammonia  ia  injected  ioto  the  veins  of  AQioiAb 
h\  co[uideraf}le  quantities,  it  causes  violent  convubiona.  with  remarkabJe 
d»liirtKince  of  Ihv  respiration,  followed,  if  the  dose  lias  been  Urge  enough. 
by  Ot-iiih  in  a  very  shore  tirie.*  Billroth'  stares  that  the  temperature 
lalla  enLirinously  in  animals  poboned  with  ammonia. 

Cerebrum  and  Spinai  Cord. — Ammonia  has  no  eHect  upon  the  cere- 
brijm.  The  tetanus  produced  by  it  hi  the  lower  aruma.ls  is  accompanied 
by  KTcat  intrcase  ol  the  rcflcJS  activity  (Funkc')H  and  ia  certainJy  oi 
■pin&l  origin,  since  it  occurs  below  a  section  o1  the  spinal  cord  (  L^mge) 
and  is  not  prevented  by  tying  the  artery  of  a  limb  ^Funke).  It  would 
Iberdore  appear  that  the  toxic  dose  of  ammonia  ia  a  powerful  stimulant 
to  the  motor  apinal  cord.  Upon  the  sensory  cord  it  seems  to  have  little 
or  no  aciion. 

ItctpiraficH. — The  intravenous  injection  of  ammonia  causes  in  the 
anlOkal  a  great  acceleration  ot  the  breathing,  which  after  large  doses  may 
be  preceded  by  temporary  arrest  o[  respiration  in  expiratiori.  The  cause 
of  this  arr»t  is  uncertain,  Funke  observing  it  after  section  of  the  vagi, 
while  in  the  experiments  of  Lange  it  was  always  absent.  Section  of 
the  vagi,  however,  does  not  interfere  with  the  increased  rapidity  of  the 
breathing,  the  change  from  the  deep  breathing  of  divided  vagi  to  the 
cjctrcmcly  rapid  respiration ol  ammonia-poisoning  being  colossal  (Funke). 
Further,  Bins '  has  found  that  the  increase  of  the  respiratory  rate  in  chlo- 
nltzcd  r3bb:ts  Is  accompanied  by  a  great  increase  in  the  amount  of  air 
bv^atbcd.  Ammonia  is,  therefore,  a  powerful  direct  stimulant  to  the 
re»pu"atoTy  centres. 

Circufafton. — Both  in  normal  and  ctirarized  animals  intravenous  injec- 
tions of  ammonia  produce  a  very  decide<l  rise  of  the  arterial  pressure, 
whicb^  according  to  Langc,  takes  place  after  division  of  the  cord  and 
con^erjuent  separation  of  the  arterioles  from  their  vaso-molor  centres. 
The  rise  of  pressure  must,  therefore,  be  due  to  an  action  either  upon  the 
heart  itself  or  the  peripheral  vessels.  The  probabilities  are  that  the  drug 
acts  both  upon  the  heart  and  the  muscular  fibres  in  Che  coats  ol  the  arte- 
ries. The  rise  in  the  arterial  pressure  is  followed,  if  the  dose  has  been 
large  enough,  by  a  decided  fall,  ending  in  permanent  diastolic  arrest  of 
the  heart.  Probably  upon  both  heart  and  muscular  fibres  in  the  walls  of 
the  arterioles  ammonia  acts,  first  as  a  stimulant  and  then  as  a  depressant  or 
paralyzant.  The  pulse-rate  is  very  much  increased  by  ammonia  ;  this 
increase,  according  to  Lange,  not  occurring  alter  section  of  the  spinal 
cord.  It  this  be  correct,  the  increased  pulse-rate  would  seem  to  be  due 
ti>  an  action  upon  the  cardiac  acceleralora.  In  Ixjth  man  and  animals  in- 
'ravenous  injections  of  ammonia  arc  liable  to  be  followed  by  a  sudden 
temporary  tall  of  prcasiire,  due  to  the  action  of  the  concentrated  drug 
npim  the  heart. 


*  P".  LanEi^  (AreMir//.  EjtrpertmenI .  falh.  h  Phonn  ^i\.  368).  V.  Felttel  E.  Bitter 
( Ammat  at  I'Anatatnit  ei  dt  /a  Physiol ,  1874,  ^^6),  und  Funke  { Pflit^irr'E  Archiv.  ix 
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According  lo  Feltz  and  Ritter,  the  blood  of  a  dog  killed  by  ammonia 
is  incapable  of  absorbing  oxygen,  and  contains  muoli  Icaa  than  the  normal 
airifxiiii  of  gas.  whilst  ihi^  red  di^lcs  resisi  the  action  cF  acedc  add  to  a 
nuikedly  abnormal  dtrgrcc. 

Th eraPei.TICs,  — Externally,  ammonia  ia  much  used  as  a  constituent 
of  initating  liniments,  and,  on  account  of  its  efficiency  :^nd  cht^apness, 
is  very  valuable.  By  inverting  a  watcb-glass  hill  of  the  stronger  wilier 
<A  ammonia  upon  the  akin,  a  blister  may  be  raised  in  a  very  few  min- 
utes :  but,  as  the  effects  of  the  application  are  apt  to  be  severe,  the  use 
of  il  K  jn^lifiiible  only  nmter  nuc  circumstances. 

Internally,  the  chief  indication  for  the  use  of  ^mniomA  hJaUurc  e/ 
Ukr  k^arf's  arlion.  The  more  sudden  and  purely  Junctional  this  is  the 
more  efficacious  is  the  remedy,  lA'hieh  should  in  ^uch  case?i  be  not  only 
administered  by  the  stomach,  but  also  inhaled  Lkroiigh  ihc  nostrils,  as 
the  local  action  of  the  irritant  vapor  upon  the  mucous  membrane  has  a 
vay  arousing  inftuence.  When  the  failure  of  the  circulation  depends 
upon  A  sit.iw  and  (x^rsistent  cause,  as  in  adynamU/tt'rrs,  anunonia  is  not 
generally  useful,  but  may  Ijc  employed  as  an  adjuvant  to  alcohol  in  the 
crisis  of  the  disorder.  As  a  stiniulant,  ammonia  may  be  useiul  in  poison- 
ing by  venomous  !nerpents.  but  ihe  statements  that  have  lieen  made  that 
it  is  antidotal  to  venom  have  no  foundation.  (For detailed  discussion,  see 
the  tenth  edition  of  this  treatise. ) 

in  failure  of  the  he^irt  from  anaesthetics*  or  other  poisons,  animal  or 
vegetable.  In  smidm  cQiiapit  Jn  disease,  as  Is  sometimes  seen  in  the  f  j- 
anik^mAttt,  it^  choUt-a,  and  not  rarely  In  penririff«s  maiarial  fover^-^  or 
alter  st$rgicaf  i^perations  or  injuries,  hypodermic  injeciions  of  ammo- 
nia 1  liave  seemed  lo  be  in  a  numfjer  of  re[3oried  cases  of  very  great  ser- 
vice. It  15  probable  thnt  in  many  of  these  instances  they  have  largely 
acted  as  local  Irritants,  reflexly  exciting  [hu  heart.  From  fifteen  lo 
twenty-five  minims  ol  The  ;niua  ammcitu.p  fortior.  diluted  with  four  limes 
its  bulk  oi  water,  should  be  thrown  direcdy  into  a  vein  of  the  arm.  and 
repeated  in  Jilleen  minutes  if  necesi^ry. 

Ammonia  appears  to  have  a  tendency  to  act  upon  the  mucous  mem- 
brane of  the  lungs,  and  Its  salts  are  used  as  stimulant  expectorants  \x\ 
adynamic  pectoral  inflammations,  as  in  typhoid  ^'^^^rfWi?";^.  As  a  stimu- 
lant antacid,  it  Is  fre<[uently  ol  sen'ice  in  cases  of  headache  from  gastric 
acidiiy. 

Toxicology. — Ingested  in  lai^e  amount^  ammonia  acts  as  a  violent 
coiTOsive  poison,  the  symptoms  of  its  constilulional  action  beinj^  en- 
tirely lost  in  UiQse  caused  by   its  local  ijifluence.      Violent   pain  in  the 


■  Rin^r  {Pr/tttiiiofier,  iJhvii-)6ndathalaranioniti  Eiddcd  lo  ttic  f roar's  bean  dcpresanl 
witb  chlDrDfofm,  ioclDfunn,  eLr.,  has  a  pranounccd  effect  in  re-catabliahJn^  ilr^  acEiiHi. 

\  S<;c  i/tdian  Med.  Gas.,  June  i,  1873  ;  Afed.  Timrs  and  Cas..  Nov.  iSyji  Chicane 
JWfirf,  _/.>fi#Tf„  iSp:  London  Mid.  Record^  \%7^,  I.  \  L'Ab^Ur  MW,.  Aug.  1374  ,  BtiHm, 
ICiin  ttWA^mi^Mri//.  Nn.  14,  1874  i  Arvfiitfei  O^n.,  1874,  ii, ;  Lancet.  187^,  \}.  158  ^  New 
Vtrk  Affd  ftre..  *v.  53a. 
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mouth  and  fauces,  m  some  cases  intense  burning  in  the  larynx  with  sense 
ot  choking,  with  srcat  tJifficulty  of  breathing  luid  rapid  asphyxia  ;  more 
commonly  violent  abdominal  pain,  vomiting,  bloody  purging,  and  other 
symptoms  of  gastro-pnterilis,  mark  its  escliarotic  effects.  Dtath  from 
cedcma  of  the  larynx  may  occur  within  ftve  minutes-  More  commonly  the 
faLtl  resoli  is  wrought  out  more  slowly,  with  collapse  and  sometimes  eon- 
vuTblons  second.jry  upon  the  local  effects.  In  some  cases  sympToms  of 
impending  auffocalion,  rcsuhinjj  in  death  from  asphyxia,  have  oteurreJ, 
and  al  the  autopsy  intense  redness  and  congestion  of  the  bronchial  mucous 
membrane  have  been  present,  due  no  doubt  to  the  irritant's  having  found 
its  way  into  the  bronchi.  The  intellect  may  Im?  dear  lo  the  very  moment 
of  death,  or  stupor,  and  finally  coma,  may  be  developed.  If  the  victini 
survive  for  a  few  hours  recovery  usually  occurs,  but  the  convalescence  is 
commonly  proiracTed.  and  permanent  ilbhealih  may  result  from  Lhe  de- 
structive lesions  produced  by  the  pobon.  These  lesions  are  to  be  found 
not  only  In  the  respiratory  and  gastro- intestinal  tracts,  but  also  in  the 
kidneys,*  The  treatment  of  potsoniny  by  ammonia  consists  in  the  neu- 
tralisation of  the  ammonia  as  soon  as  possible  by  vinegar  or  other  dilute 
acid,  and  the  meeting  ol  indications  as  the/  arise,  H  the  (edema  of  the 
glottis  be  threatening,  tracheotomy  should  at  once  be  performed, 

Admi.vistration, — There  are  fourofficinil  preparations  of  lincomblned 
ammonia, — namely,  Aqua  Ammonia  Fortior  f  Stronger  Water  of  Am- 
monia), sp.  gn  0.901  ;  Aqua  Ammonia  (Water  of  AmmoniaJ,  sp.  gr_ 
0.960  ;  SpittiTtrs  Ammoma  (Spirit  of  Ammonia)  :  and  Spikitos  Ammo- 
Nlv€  Akomaticus,  or  Aromatic  Spirit  of  Hartshorn.  To  reduce  the 
strength  of  the  first  of  these  preparations  to  that  of  the  second  or  third 
requires  the  addition  of  one  and  eight-tenths  measures  of  wafer.  Tht? 
aromatic  spirit  contains  both  ammonia  and  its  carbonate.  For  hypoder- 
mic use  a  water  of  ammonia  or  a  solution  of  the  ammonium  carbonate  is 
to  be  preferred.  Dose  of  the  water  or  either  spirit,  twenty-five  drops  to 
a  teaspoonful  (1-5-3  C.c,>,  properly  diluted. 

Ammonium  Carbonate,  U,  S,  (AM.yoNU  Carbonas),  is  the  best 
preparation  for  continuous  use.  It  occurs  in  white,  translucent,  rtbrous 
masses,  which  on  exposure  become  opaque  and  efllorescent,  |jarting  with 
ammonia  and  passing  into  a  bicarbonate.  It  is  soluble  in  four  and  a  half 
times  its  weight  oi  water,  and  may  he  given  in  solution  in  doses  of  from 
five  lo  ten  grains  (0.3-0.6  Gm.),  repeated /nj  rr  nafa.  The  effects  of  a 
single  dose  upon  the  system  probably  do  not  last  over  one  hour. 

Ammonium  Nitrate  (Ammonu  Njtras,  U.  S,  )  is  official  for  the 
preparation  of  nitrous  oxide  :  Ammonium  Chloride  (Ammonit  Chi-o- 
RiDUM.  U.S.)  will  be  considered  under  Expectorants:  Ammonium 
Iodide  (Ammonii  Iodidl^M,  U.  S.)  under  Alteratives. 


ALCOHOL.      U.  S. 

Alcohol  Absolutum,  U.  S.  (Absolute  Alcohol), — />.»  ethyl  alcohol 
containing  not  more  than  one  per  cent-  by  weight  of  water, — is  a  colorless. 
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votarile  liquid,  Ijoiling  ai  172°  F.,  not  congcaleil  by  a  cold  of — 166*  F., 
and  having  the  specific  gravity  of  0.797,  It  is  usi^d  ou!y  for  diemital 
purposes.  Ax-COKOL,  V.  S..  contains  94  per  ceoC.  by  volume  of  absolute 
alcohol,  and  has  the  specific  gravity  ct\  0.8:20  ;  Aixohcjl  Deodohatim, 
U,  S.  (Deodorized  Alcohui ),  conlaiiis  95. 1  per  cenl.  by  volume  oi  alcohol, 
ajid  has  the  specific  gravity  of  0.816  ;  and  Alcohol  Dri.irTUM,  U.  S. 
^Diluted  Alcohol),  contains  4S.6  per  cent,  by  volume  of  absolute  alcohol, 
and  has  the  specific  gravity  of  0.936, 

Alcohol  also  exists  in  the  official  Spiritus  Frumenti,  or  Whiskey, 
and  Spikitus  Vim  Gallici.  or  Brandy,  which  are  obtained  respcc- 
lively  by  the  distillation  of  fermented  grain  ^nd  of  fermented  grapes, 
and  should  contain  from  iorty-cig^ht  to  fifty-six  per  cent  of  absolute 
jdcohol.  and  in  the  official  Vinum  RvbruMh  or  R^d  H^ne,  and  ViNUM 
Album,  or  llhitf  ft'/wc.  For  medicinal  use,  brandy  should  be  at  least 
four  and  wlil^^kcy  at  least  two  ye^^s  old. 

Lceci  Aeii^n. — Alcohol  is  actively  irritant  to  mucous  membranes  or 
other  interior  tissues  with  which  it  may  come  in  contact.  It  is  also  very 
distinctly  antiseptic,  and  Jias  when  in  concentrated  form  the  power  of 
killing  all  protoplasms. 

Alcohol  is  formed  out  of  sugar  by  fermentation  ;  but,  as  a  discussion 
of  the  natural  history  and  chemistry  of  this  process,  to  be  of  value,  would 
occupy  much  space,  the  reader  is  Teierred  for  it  to  works  especially 
devoted  to  chemistry  and  to  materia  medica. 

AbsoTpHmi  and  Eiim\7\ation. — Alcohol  is  absorbed  with  gre;tt  rapidity 
by  the  stomach,  but,  as  has  been  shown  by  Von  Mering,"  b  also  hurried 
on  into  the  intestines.  It  is  without  doubL  taken  up  freely  into  the  whole 
length  of  the  alimentary  tract.  In  Baum's'  experiments  symptoms  of 
intoxication  appeared  in  a  horse  fifteen  minutes  after  its  injection  into  the 
rectum-     (For  a  study  oE  the  point  of  ehmination  in  the  system,  see  page 

General  Aciiim,  — The  plieromena  which  follow  the  ingestion  of  alco- 
hft]  are,  unfoniinately»  so  well  known  as  to  make  any  description  of  them 
here  unnecessary,  arrd  we  shall  at  once  proceed  to  the  discussion  of  the 
action  of  the  drug  upon  diflerent  portions  of  the  organism, 

Nfrt'<fus  System. — We  have  not  met  with  a  close  experimental  study 
of  the  order  in  A'hich  the  nervous  centres  are  affected,  but  it  is  scarcely 
doubtful  that  alctkhol  acts  u[X)n  them  as  does  etfier,  except  that  (lie 
tatter  substance,  being  much  more  volatile  than  alcohol,  is  conseqncndy 
absorbed  and  eliminated  much  more  rapidly,  so  that  its  infiuence  is 
mote  evanescent.  We  know  by  experiment  that  the  vapor  of  alcohol  is 
capable  of  producing  the  stupoT  known  as  ariesihesia.  and,  further, 
that  this  anislhcsia  may  be  deepened  into  death,  accompanied  by  all 
the  phenomena  of  fatal  ether- narcosis.  It  is  probable  that  there  is  an 
early  stage  in  the  action  of  idcohol  in   which   not  only  the  cerebral  but 


•Set  Chittenden,  Mcnddi  snd  Jachaon  {Amer.J<mrtt.  Phjrnol^^  18^,  l.U 
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it  may  be  even  the  spliml   centres   arc  stimulated,  but  certainly  in  the 

advaJieed  stages  cf  alcohol -poisoning  muscular  relaxation  and  the  loss 
of  reflex  activity  are  altogether  or  in  part  due  to  the  sedative  influence 
upon  the  motor  cord.  The  theory  oi  a  primary  stimulation  gains 
plausibility  from  the  ei^penments  of  Mommscn,'  in  which  it  was  found 
that  the  exciubiliiy  of  ihr  jit-ripheral  tinicor  nerve  Js  primiU^ily  increasffd 
by  tlie  local  action  of  alcohol.  The  observation  of  Dogicl,  that  in  the 
alcoholized  dog  both  sensorj'  and  motor  nerves  are  markedly  depressed, 
wiihotiE  doubt  holds  good  for  acute  alcoholism  in  man.  Whether  this 
depression  i3  due  directly  to  the  alcohol  or  to  the  changes  produced  byil 
is  uncertain.  It  cannot  be  denied  that  ihc  continuous  effect  of  lar^ 
doses  of  alcohol  upon  the  nervous  tissue  is  depressant. 

The  original  experiments  of  Heinrich  Dehio.' showing  that  changes 
can  be  demonstrated  in  the  ganglionic  cells  of  the  brain  in  arilmals  killed 
by  the  large  dose  of  alcohol,  have  been  repeated  and  extended  by  ColiQ 
C,  Stewart^  with  corroborative  results. 

Cir<ulaiiQft. — When  alcohol  is  given  to  healthy  men,  it  increases 
frequency,  and  we  believe  also  the  lorce,  of  the  pulse. 
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EKperimenb^  made  Ljpon  the  lowct  animals  have  yielded  results  whif^h  at  first 
sight  appear  somewhat  contradictory,  Wberij  tiowever,  iht  different  eJTects  of  dif- 
ferent dust^s  uf  alcohul  are  clearly  distiji^^ished,  ino*it  uf  tlie  appartfiit  cuntradic- 
tions  di^ppear.  Thus,  the  results  obtained  by  K.  Zimmerberg,  *ho  found  that 
alcohol  reducca  both  the  rate  and  force  of  the  pultie,  evidently  depended  upon  Kb 
cmployin};  toxic  doseit  of  alcohol.  The  sante  objection  holds  with  tlie  C-Vperimenl5 
of  Z.  GiLtnikow.*  in  whkh  were  given  to  dogs  dussrs  of  two  hundred  and  fifty 
grammes  ■  of  from  fifty  to  seventy  per  cent,  alcohol,  with  a  marked  fall  both  in  tIw 
arterial  and  in  the  venous  pressure.  There  was  also  in  Guttiikow's  obser\'ations  a 
fall  in  the  intra-cnrdiac  preasure,  both  auricular  and  ventricular.  In  sonie  ca^e:^  the 
idtra-tardiac  fall  pretedtd  llie  fall  of  the  iirteridl  pressure-  In  Ihc  csperinjents  ol 
J.  Hogiel,  and  similarly  in  those  nf  J,  D.  Casiitlu,^  small  doses  oJ  alcohol  produced 
marked  increase  of  the  arterial  pressure,  an  increaM:  which  was  follouvtd,  when 
the  dose  was  lirge  enough,  by  a  fall  of  the  arterial  pressure.  This  result  b 
general  jccord  with  that  obtained  by  S,  Potla  EaRletiin,'  t 


It  would  appear,  for  reasons  just  given^  that  alcohol  in  small  dose  h 
crcaacs  arterial  pressure,  and  in  the  experiments  ol  Castillo  and  of  Eag]< 
ton  this  rise  was  not  prevented  by  previous  division  of  the  pneunioj 
trie,  acceleralora.  and  spinal  cord  ;  it  would  seem,  therefore,  to  be   di 
cither  to  a  direct  action   upon   the   heart  itseli  or  upon  the  walls  of  the 
arterioles.     According  to  the  eAperiments  of  Castilloi  the  work  of  the  lao- 
lated  heart  of  the  frog  is  increased  by  the  small  dose  of  alcohol  ■   so  that 


] 


■  Th*  wf^ight  rf  Uie  dogB  tfi  not  ^ven,  and  die  airiotmt  per  Iritft.  therefore,  fstmoi 

e^limnred 

t  Kni^leian's  eirKrEments  wi^re  made  with  a  continuous  inja.iion  of  alcohnl,  and 
two  of  them  the  results  wc?re  *ii*mtfwh!Xl  ilifTereni  IrOTn  those  ordinarify  oblaiaed.  The 
rtasuu  of  ihLs  Is  noi  obvious.  None  of  tti«  dogfl  appear  to  have  bei^n  cutanwil.  »ti<1  (he 
peculiar  method  of  cuperimentitJoB  requires  the  results  lo  be  loterpreied  wiih  grHi 
care. 
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ii  would  appear  that  alcohol  la  a  dirm  stimulant  t^  the  hiart.^  The  lall 
of  die  ^itena]  pressure  caused  by  the  large  dnae  of  alrohol  occurs  after 
section  oi  the  cord,  and  must,  therefore,  at  least  in  part,  be  due  to  direct 
action  upon  the  heart  itself  pr  muscle-fibres  in  the  vessel-walls,  a  conclu- 
sion which  is  in  conformity  i^ilh  the  experiments  ol  Castillo,  in  whioh 
sdmuUtion  of  a  sensitive  nerve  ciiused  rise  of  pressure,  proving  that  the 
vaso-motor  system  waa  still  capable  of  responding  to  stimuli.  Certainly 
the  known  action  of  alcohol  upon  the  excised  frog's  heart,  and  the  dia- 
stolic arrest  produced  by  it  in  the  msmnial,  pro\'e  thai  in  overdose  ahohol 
U  tr  direct  d^pressatrt  ii?  tiif  Ji^ari  ;  nc\'crtheles3.  there  can  be  lildc  doubt 
thai  it  exerts  a  similar  depressing  influence  upon  the  muscU-fibres  in  the 
H'aih  of  the  7'e^se/s  ;  indeed,  there  is  much  reason  for  believing  ihai  at  a 
lime  at  t^hich  the  heart  is  still  under  alcoholic  atimulaUon  the  Hood- 
paths  are  widened  out,  for  John  C.  Hemmeter'  has  found  in  experiments 
fnade  with  Ludwig's  siromuhr  that  alcohol  may  increase  the  velocity  of 
the  blood- current.  L'nfortunalely,  Hemmeter  does  not  give  the  amount 
per  Icilo  of  alcohol  used  in  his  experiments,  and  docs  not  seem  to  have 
experimented  with  varying  doses.t 

•  In  iippnrenl  oppmtlloniQ  rhiscondusion  And  theetrwrlnienlfll  and  cllnldal  evidence 
Ufwci  which  tf  IS  ba^ed  are  tlir  re^iill^  ohtalnrd  by  Martin  {Maryland  Med-  Jmi'nt.,  x. 
sqa)  in  ciptnrnpnts  made  upnn  rhe  dog'R  hf^rt,  jiiolflted  by  a  long  and  FDmplicaled  pro- 
opdure  inveritrtl  by  hlraaelfH— pipefimtnts  whlcli  have  been  rep&iLc^  wilh  similnrrpaiiltB 
iJ^  J.  Cr  Hpmraefer  {Johns  Hopkim  Lni-r.  Sind.  Biol&g.  Labor.,  tv  ],  Manln  found  ihnt 
bl<»d  cuntaiamg  ontN^ighlh  per  ^twX.  by  volume  nt  dbsotute  olcahol  hqi  no  imniFttiflte 
action  upon  the  JsolHied  hearty  that  Wood  contJiininK  m^founh  per  cfni,  dim  En  i«hes 
BTithin  a  mmUTc  tVit  wort  done  by  the  ban  ;  andihot  bli"><hJ  rnnliiining  one-JiJiIf  ppr  ceiu. 
always  diminl^es  remiTkAbly  ihc  heart-wort,  and  !;onittime«i  ni-arly  destroys  ir,  W]  rhat 
noi  enon^  blood  is  pim(wd  out  of  the  Itft  uentriclt  lo  supply  the  cor<inATy  aneTj'- 
The  mrion*  cib*erv;ULijn  wis  made  thai  cuiting  away  [he  pericardium  slopped  ihe  iciion 
of  *T#ti  one-hflif  per  cent,  ol  aJcohot.  The  erplaratioii  of  this.  oRered  bj*  Martin,  is  that 
atcolul  lO  rvlaxeg  ibv  cardiac  muscle  thai  there  is  not  roam  tn  the  pericardium  lor  a 
lall  diastole,  ihc  relaifd  heart  being.  cv<^n  in  its  syslule,  about  5U(flclenUy  largv  to  fill 
Uifr  pericflrrfium-  This  eiplanailun  la  hardly  saiislactorj'.  Ciin  Ihere  beal[>c»l  inhibitory 
CArdL;ic  apparatus,  with  penpheiBl  tilaiuenl^  in  the  pericardium  which  are  irrliflted  by 
alcohol,  and  whuse  reruoval  prt^vr^nts  the  nctiun  ul  Lhe  alccbul } 

\X  iheenis  to  us  at  presen(  noL  possible  &,kEisfai:torily  lu  L-iamine  the  results  obtaitied  by 
Martin.  Hemmtler  SUgUc^L^i  thai  tht-y  iriiiy  be  due  to  alU'ralJou  priHluced  by  the  alcohol 
in  the  deljbrinalcd  blood,  but  ibj&  hardly  aulTicps.  The  sub;tci  is  made  more  djfficjli  by 
ihc  obstrvaikm  o1  Htnimeier,  thai  under  the  liiflupiict;  of  akohoL  inira-cardiac  fEgur- 
Kiiant  murmurs  are  i]c\itlopTd  in  the  iwlaied  iiean,  whiih  further  siiftrs  fiDm  hemor- 
rlugi^  Lhtn  iLHi  ti<;^ue, — results,  we  t^ilieve,  never  seen  in  alizohohc  Lnioiiiraiinn- 

t  The  velocity  of  the  hlood-currenl  In  the  arterial  a>-5tein  depends  upon  ihe  relations 
between  ihc  piopulsivt:  force  and  the  teaistancp:  tlic  ^reatef  tlic  propulal^e  force  the 
Breaicr  ibe  velocity,  the  ereultr  ihL-  rcsislajice  the  lesa  the  velocity,  (The  icrra  vclwity 
19  here  imeil  to  express  the  amount  nf  blood  passing  a  given  point  In  a  given  length  of 
Tine  J  IE  will  be  seen  at  once  that  l!le  arterial  pressure  and  velocity  an?  not  synonxTnous 
r>r  nrceuanly  accordant.  If.  riir  in*iiaiicc.  d  dtii^  1acieas»  the  resistance  without  alTcct- 
iDf  the  propulsive  forte,  the  bluod' pressure  may  bt-  raised  uf  temain  almost  unchanged 
vMlc  the  velocity  wlD  decrease.  Hemmeter  gives  the  following  a&  pusaible  variaiions 
to  which  the  main  factors  in  the  makinif  uf  velocity  oikI  arterLal  prt-^surt;  arc  ^ubiect : 

I.  The  energy  <.if  the  licart  contraetioiiH  remains  the  same  anil  the  leslstoucj;  (a>  fri- 
a^^sics^  [ben  bluod-prrbsuie  ini:reases  and  velocity  decrea^in^,  {b^  Rettifitancc  decreases, 
thm  bluod-prtasure  decrea&rs  and  velocity  incrcaats. 

J.  The  mergy  of  the  heart  aclivity  increases  and  the  f  o)  resistances  are  tlie  same. 
blood' pn^mn:  and  velocity  incitajK.    Kt}  Tbe  rcsEalBiic^  incrGue,  ihea  bloud- 


ns 


GENERAL    REMEDIES 


n 


Dc^el,  in  his  ei^periments,  found  thai  undrr  the  action  of  alco^iol 
the  pube-rate  is  first  increased,  then  diminished,  and  then  increased 
Both  Castillo  and  Eaglcton  have  noticed  also  primary  iiicreasG  in  the 
rale  of  the  cardiac  pulsations, — an  increase  which  Dc^el  attributes  ta 
atiniulalion  of  the  accelerator  nerve,  but  which  Castillo  has  found  occur 
in  the  mammal  when  the  heart  has  been  isolated  after  section  of  the 
cord,  and  which  Eaglecon  has  noted  in  the  excised  frog's  heart.  Present 
evidence  indicates  that  alcohol  in  moderate  dose  acts  as  a.  direct  siima/anf 
to  Mc  m/r  as  well  a3  to  the  force  of  the  heart's  beat.  Large  doses  have 
been  noted  by  various  observers  to  lessen  pulse-rate  in  the  animal,  but 
cenainly,  in  ttie  liiiman  system,  slowing  of  the  pulse  is  not  a  distinct 
phenomenon  of  alcoholic  poisoning. 

Bio&d. — There  seems  to  be  little  reason  for  supposing  that  alcohol  in 
therapeutic  dose  has  an  appreciable  effect  upon  the  blood,  hut  as  long 
ago  as  1S41  C.  H.  Schulz  '°  observed  that  mixed  with  the  blood  outside 
of  the  body  it  not  only  causes  coa^lation,  but  also  separation  of  the 
haemoglobin  from  the  corpuscles.  It  is  probable  that  to  the  action  of  the 
alcohol  upon  the  haemoglotnn  is  due  t]ie  fact  noted  by  Schmiedeberg  " 
that  alcohol  mixed  with  blood  lessens  its  ability  to  yield  oNygcn  in  the 
presence  of  a  reducing  agenL  Jaillet  and  Hayem  state  that  in  rapid 
alcoholic  poisoning  in  animals  extensive  alteration  in  the  blood- corpuscles 
can  be  discovered,  many  of  these  bodits  being  shrivelled  and  altered  id 
form,  with  yellow  precipitates  of  kemoglobin  in  their  interior  fl 

7>w^>rraf«rf.^0wing  no  doubt  to  the  sensations  of  warmth  induced^ 
by  ita  local  action  on  the  stomach  and  by  the  increased  aciivilj'  of  the 
circulation  in  the  extremities,  afcohol  was  formerly  looked  upon  as  a  pro- 
moter  of  animal  heat.      This   view  was  questioned  as  early  as  184S  ^^m 
Dum6ri]  and  Demarquay,  and  has  been  studied  and  written  about  to  a^fl 
enormous  extent      The  matter  has  been  so  thoroughly  worked  out  that 
it  does  not  seem  wise  to  do  more  here  than  give  results,  and  co  refer  the 
reader  who  is  desirous  of  following  up  the  literature  of  tlib  subject  to  the 
tenth  edition  of  this  treatise. 

In  the  lower  animals  small  doses  of  alcohol  produce  an  increase  of  the 
bodily  temperature,  which  rarely  in  mammals  reaches  more  than  i  '^  F.  andH 
in  birds  1°  F.  Larger  doses  of  alcohol  produce  a  fall  o(  temperature  iii^l 
the  ammal  proportionate  to  the  si^e  of  the  dose.  According  to  Ruge,^' 
when  the  dose  has  not  been  sufficient  to  cause  distinct  imosicaiion,  the 
fall  usually  amounts  to  Jrom  J"  C-  to  j°  C,  rarely  reaching  one  degree 
When  there  is  distinct  narcosis  the  fall  may  amount  to  3"  C, ,  or  with  a  lethal 
dose  to  5°  C     Bouvier  and  otl^er  observena  have  found  that  the  effects 
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pr«flure  [ncreosc*  and  \cl<>cit)'  remains  the  same,    (f )  The  Tcabtancci  dtmlnish, 
blood -prcBaurc  r^maijis  thf  aame  and  vdocily  intrcascs, 

3.  Th€  energy  oE  lilt  heart  aclivity  dtcreascs  and  nl  the  smme  limt  (a)  the  rcisislances 
arc  thi?  Sflmcn  iht-n  bl«>ud- pressure  and  viJlocily  arc  ruducbd.  \b\  The  rcsialuiccf  nrr 
Cdrrefipnnding^y  greater,  then  Hood-isreasurc  remains  the  same  and  velocity  decroisrs 
Ir)  The  rtAistancea  ore  cdrrcspondingly  emalkr,  then  b loud  pressure  sinks  and  velocity 
ia  the  Bame, 
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of  large  dose^  of  alcohol  are  even  more  marlcecl  in  animals  sufierirg  from 
pyo^itiic  lever  ;  the  reduction  of  temperature  may  amount  to  8,5°  C,  and 
ihc  fe\'er  be  altogether  put  aside  by  the  narcotic  dose.  The  eflcd  of 
alcohol  upon  the  temperature  in  m^n  is  jiarallel  to  thai  whicli  is  produced 
in  the  lourer  animals  ;  the  fall  fromlargf  dost?si&,  however,  less  pronouncL-d, 
probably  because  the  cerebrum  of  man  ia  proportionately  much  more 
sensitive  to  alcohol  than  is  that  of  the  animal,  and  narcosis  results  from 
smaller  doses  of  the  poison.  Again,  in  persons  accustomed  to  the  use 
of  alcohol  the  elevation  oi  the  temperature  does  not  appear  ;  and,  in- 
deed, it  cannot  always  be  produced  in  a  normal  subject.  Further,  the 
habitual  use  of  alcoholic  stimuliints  greatly  lessens  the  depressing  influence 
of  alcohol  upon  the  bodily  temperature,  so  that  the  temperature  of  the 
drunken  man  is  not  always  below  the  normal-  As,  however,  intoxication 
becomes  more  profound  ihe  tendency  to  a  fall  of  temperature  is  more  and 
more  marked. 

The  fall  of  temperature  produced  by  alcohol  is  largely  due  to  an  ex- 
cessive loss  of  heat,  but  the  relations  of  alcohol  to  thermogenesis  form 
such  an  int^rant  portion  of  its  action  on  nutrition  that  its  discussion  will 
be  postponed  to  that  heading. 

Rfspirattort. — According  ro  ihe  experiments  of  Binz "  and  of  A. 
Jaquet,"  small  doses  of  alcohol  increase  die  number  and  amplitude  of 
the  respiratory  movements.  The  contention  o\  Jaquet.  that  this  in- 
cre^e  b  due  10  the  local  irritation  caused  by  the  alcohol,  is  certainly 
not  proved  by  him,  and  does  noc  seem  probable,  siiu'e  it  has  followed  the 
intravenous  use  of  the  drug.  The  toxic  dose  of  alcohol  produces  centric 
respiratory  paralysis,  and  it  would  appear,  the^efore^  that  the  poison 
stimulates  or  paralyzes  the  respiratory  centres,  according  as  it  is  in  small 
or  lai^e  amount, 

Reiatiens  &/  Alcohol  io  NutritiKm.—\xi  studying  the  relations  of  alco- 
hol or  other  drugs  co  the  general  bodily  nutrition,  the  suhject  naturally 
divides  itself  into  two  parts,  the  first  relating  to  the  nutrition  which  has 
to  do  with  the  production  of  animal  heal  and  ol  affording  force  for  the 
nc^ds  of  the  system  ;  the  second,  that  which  has  to  do  with  the  building 
up  of  tissue  and  the  chemical  movements  of  protoplasm.  The  action  of 
a  drug  upon  heat- production  in  the  body  can  be  directly  studied  by  means 
of  proper  calorimeters,  or  it  can  be  studied  indlrecdy  by  chemical  exami- 
imtion  of  the  amount  of  o^cygen  consumed  and  of  carbonic  acid  produced 
In  the  organism. 

The  first  calorimetrical  studies  upon  alcohol  wert  tliose  hy  Dtvan  Lewis.'*  He 
tfinnil  thai  in  the  rabtnr  alcohol  sometimes  procures  a  primary  lesspninK  of  heat- 
ppoduction,  most  marked  and  pronounced  after  small  doses,  followed  by  .i  marked 
increase  in  hcal-production,  most  pronounced  after  large  doses  of  alcohol.  In  five 
ohservanons  by  E-  T,  Rticlicrl  and  H.  C,  Wood  upon  dogs,  ihe  average  results  were 
in  accord  with  those  bv'  Revan  Leviis,  alttiniiEh  iheir  individual  experiments  yielded 
tomewhat  \'arying  results.  In  some  of  tbrsc  esperimenbi  heat-dissipation  more  ihan 
kept  pace  with  the  increase  of  heat -prod  uclion,  and  the  bodily  temperahJTP  *ell. 
In  oilwr  instances  iJic  bodily  tcmpeiaturc  rose,  showing  that  heal- production  was 
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increasMl  more  lltan  heaL-clissipaticn.  In  a  iuithcr  ^ries  u(  txpeiiinerts  E,  T- 
Rei*rhen"  obtained,  in  five  ejcperimenis,  mcrcai^d  heal-prcjdiiction,  and  in  ihlr- 
teen  decrosed  he3l-pri>diictior,  the  difference  not  depending  upon  dose,  anil  the 
ran^  of  viiriation  oi  nsuH  being  as  much  as  siisly-five  per  ccnL  For  a.  cofnplcle 
discussion  of  the  matter,  the  reader  is  TeFcrred  lo  the  papei  of  Reicheil. 


The  discordant  results  obtained  by  calorl metrical  studies  appear  to 
prove  that  the  action  of  alcohol  upon  ihemiogcncsb  U  complex  and 
varying,  and  that,  therefore,  il  is  probably  in  great  part  indirect.  The 
alterations  of  heat-prod  net  J  on  are  probably  in  large  part  secondary  upon 
disturbances  of  heat- dissipation,  the  more  recent  researches  coniirming 
the  conciuaion  which  we  had  previously  reached,  "that  the  great  fall 
of  boflUy  temperature  which  occurs  after  toxic  doses  of  the  drug  is  due  to 
eisceasivc  heat- dissipation,  which  in  turn  Is  the  result  o!  vaso-motor  paral- 
ysis/" A  further  corol]ar>' is  that  our  present  ex-idence,  derived  from 
calorimetrical  studies,  indicate  that  alcohol  does  not  pronouncedly  and 
directly  affect  those  autntive  processes  through  nltlch  the  animal  heat  is 
maintained. 

The  e3ect  ot  alcohol  upon  the  elimination  of  carbonic  acid  b)'  the 
lungs  hag  been  investigated  by  several  observers,  with  different  results. 

According  to  the  researches  of  Bocker,"  of  N.  S-  Diivis, "  of  Hammond."  of 
Perrm,"  u(  Bueck  and  Bauer."  and  oi  Rumpf."*  there  is  a  lessening  in  the  ann^Lint 
of  carbonic  acid  gas  othjiled  ;  on  the  other  hand,  E.  Smith**  found  that  small  doses 
of  alcohol  increa^t^d  the  eliminatKjn  of  the  ^as.  although  brandy,  whiskey,  and  eirt 
always  leasencd  the  producticin,  llenrique"  found  in  himself  lliat  the  consumfv 
iroTt  of  axygen  was  increased  b>  alcuhol.  Wolfer^  ^  noted  in  the  rabbit  an  increase 
both  of  the  nxygen  ingrf^ion  and  of  the  carbonic  acid  elimination.  Bodliinder** 
found  that  In  rabbits  and  dogs  alcohol  produced  a  decrease  of  the  oxygen  con™mp- 
tion  and  carbonic  acid  production,  whilst  in  man  Zuniz*^  ublained  an  increase  in 
carbonic  add  production,  and  Geppert"  nu  imptinant  efFeci,  The  usidation  of  rhe 
alcohoT  it^lf  must,  ot  coUFFie.  yield  cjirbon  diovide,  hut  in  amo^mt  too  Small  to  be 
appri^dablc. 

In  the  older  researches  of  Boeclc  and  Bauer  the  result  was  arrived  at 
that  whilst  small  doses  of  alcohol  diminish  nxygen  consumption.  l;jrge 
doses  increase  it,  and  il  Is  possible  that  the  diHcrenl  results  which  ha\'c 
been  obtained  by  investigators,  as  just  quoted,  may  depend  somewhat 
on  the  doses  used  by  thttn.  Nevertheless,  the  divergency  setm^  at 
present  not  capable  of  being  cleared  up  by  such  a  supposition,  Tf  alcohol 
really  did  have  a  direct  powerful  influence  upon  oxidation  in  the  general 
system  the  conclusions  of  investigators  should  be  mort  in  accord,  and  it 
would  seem,  therefore,  probable  that  any  influence  which  the  drug  may 
have  is  indirect,  or  is  so  feeble  as  to  be  set  aside  by  various  accidents, 
circumstances,  or  happenings  ;  possibly  even  by  other  acuons  of  the  alco- 
hol itself.  This  conclusion  is  in  accord  with  that  which  has  been  reached 
calorimetricallyH  and  the  best  expression  of  the  present  state  of  our  knowl- 
edge is  ihat  it  r's  n^t  probable  that  aUchol  has  any  pronounced  positive  in- 
fluence upon  the  processes  of  ojridaHon  cr  of  heat^production  in  the  ^sicm. 
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The  determination  o(  ihe  action  of  the  drug  upon  the  chemical  move- 
Lcnts  ol  prnioplasnij  and   ihe  dt^struction  of  albuminous  materials  In  the 
tKKJy.  is  ol  course  to  be  made  b>r  a  study  of  ila  effect  on  the  niti-ogenoua 
linima.uon. 

Among  the  earBcst  students,  Eoclter  is  commDnly  bclkved  to  have  expertmen- 

lly  dettrmintd  ilial  jl  Icsseas  the  excretion  of  uria.    Wt  have  seen  <jnly  an  abstraci 

ihe  urigina]  papiT ;  in  it  tins  is  not  positively  assene<l,  but  seems  10  be  mierred, 

lammond  has  perfonned  a  very  tlaboraie  .series  oi  txperimenis  upon  lumsell  : 

U  when  just  sufticient  food  wns  inken  to  maintain  [he  wtight  oi  ihc  body  ;  sec- 

id]y,  when  more  than  enough  for  thiit  purpose  was  inKesled  ;  thirdly,  uvhen  not 

loueh  wa*  taken.      Under  all  ihest  drcumstcLnees,  uica,  ehlinine,  and  pliosphoric 

^d  were  lessened  in  amouni  hy  dit  ingestion  of  alcohcl,     Parke*  and  Wolluwicz" 

affirm  that  Ihtir  experimenls  gave  a  contrary  result     In  exani[iiing  the  reports  oi 

I       their  experiments  we  find,  however^  that  on  one  of  Uie  days  the  man  taking  lliealco- 

^^ftol  had  a  chill  fcUowed  by  fever.      If  this  day  bt  omitted,  the  avefagc  diiily  exizre- 

^^Bon  of  urea  rfuring  the  alcoholit^  periixl  was  34,35  ffm.mmes  ;  dining  tht  time  when 

^^Bpi^ndy  wa£  taken,  34-S  gr.immes ;  and  during  the  water  period,  35.03  j^rsjiuncs. 

^^TTlie  ingestion  of  alcohol  seems,  therefore^  to  have  reduced  the  elimination  of  iirvaby 

about  ten  grains  a  day.    InthcEXptrniicntsof  L.  L.  Ricas^^Lipon  Iwu  penions  without 

mudy^s  of  (bod  or  f^ees,  the  exhibition  r>f  Alcohol  w:l^  followe^l  by  gn?»E  le^^j^ning 

o(  the  CKcretion  oF  urea,  and,  to  a  less  pronounced  degree,  of  uric  acid,  chlorides, 

^^^o^>hate^  and  sulphnles,  nnd  nt  the  same  lime  an  incn^ase  of  the  bodily  weight. 

^^HI'    Keller  ^^  made  experiments  apon  hjmr>elf^     The  prodromic  period  >vas  three 

^^fcys  i  Hlcohol.   one  day  :   after-perind,   itiree  days.     The  result  was  a  fall  i:rf  [.4 

grammes  in  nitrogen  eliminalron  during  the  alcoho]  day,  with  an  increase  in  the 

ahier-period  of  one  gramme  above  the  normal.     No  examhiation  of  the  fnces  was 

made- 

'^^m         It  is  very  properly  objected  tn  jill  the  expermieiiLi  ttius  far  quoted,  that  no  note 

^^B9«  taken  of  other  nitrogennui:  eliminatron  than  that  through  the  kidneys.      In  i^A 

^^TSunk"  experimented  upon  dogs  with  great  care  to  obtain  nitrogenous  equilit>rium, 

using  alcohol  iu  both  ftniall  aiid  large  doses  and  analyzing  both  uritie  and  fxces. 

The  result  atiived  at  was  that  ^nall  doses  of  alcohol  (less  than  i.s  Cx.  absolute 

alcohol  per  kilo)  diminished  "ilighlly  the  nitrogpnous  otilpin,  whiKi  larger  doses 

(over  3  Cc, )  increased  the  elimination.    The  chief  objection  to  Munk's  experiments 

seems  to  be  the  short  time  in  which  alcohol  was  used, — three  to  five  days, 

^^L      (n  experiments  made  upon  dog^  by  Charles  Norri:»H  ]r. ,  and  E,  R.  Smith,  in 

^^Piittenden's  laboratory  in  Vale  Universit>\"  the  alctihol  period  was  from  eight  to 

ten  days.     The  results  were  ;  in  Experiment  No.  i,  t.9  C.c,  alcohol  per  kilo  lieing 

given,  the  nitrogenous  output  was  incrcawd  two  per  cent,  ;  ExperimenC  No,  2,  7.3 

C.c.  pa  kilo  being  given*  decrease  in  nitiogcnous  eliminalitm  somewhat  leas  than 

two  per  cent.  ;  Experiment  Na  3.  2.7  C.c,  per  kilo  being  giv-en.  decreiise  ahxrat 

nine  per  cent.    Wei.skeand  Flechsigare  stated,  in  the  memoir  just5poken  of,  to  have 

found   m  an  experiment   lasting  thirty-two  dnys  that  In  a    sheep  sixty  gramme* 

daily  oi  alcohol  produced  no  distinct  efTect  on  the  daily  output  of  nitrogenous 

material,   diere  being,  in  faci,  an   increase  under  the  influence  (ft  alcohol   of  o,j 

gramme.     Z.  DonogSny  and  N,  Tihald"  find  that  moderate  doses  of  alcohol  Id- 

nitrogenoua  elimination. 


B  n 


The  rcsulla  just  epitomized  are  so  varyinc  and  the  changes  in  the  nitro- 
genous elimination  noted  so  slow  artd  inconsistent,  that  the  accotinting 
dificrences  by  lite  Theory  of  differeni:e  of  dose  is  not  plausible  ;  and  it 
ms  to  us  that  the  conclusion  of  Chittenden  is  correct,  thnt  so  far  as 
r  present  knowledge  goes  il  does  nol  seem  probabh  that  airo^ot  has  a 
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dir^fi  specific  injlncnce  iif>0n  nitTGgenotts  firminatitm, — that  is,  upon  the 
chemical  mcvements  o!  protoplasm, — a  conclusion  whicli,  it  slicmld  be 
rcmembcrcdi  is  corroborated  by  the  cxpcrimenta  of  Slammreich  and  Miutr. 
A  substance  nwy  very  well  have  no  specific  relation  with  tissue 
chaises  and  yet  ht  capable  of  actlny  a^  a  loud  uhlch  will  supply  force 
to  the  animal  organism.  From  the  time  of  Liebig's  celebrated  classifi- 
cation of  food  until  the  appearance  of  the  memoir  of  Laliemand,  Duroy^ 
and  Pcrrin.  ingesied  alcohol  was  almost  universally  lielieved  to  be  burnt 
up  in  the  body.  Thtsc  latter  observers  assertedn  however,  that  alcohol 
escapes  unchanged  from  the  body,  not  only  because  they  were  unable  to 
detect  in  the  blood  or  tissues  any  of  the  results  of  its  oxidation,  such  as 
aldehyde  or  acetic  acid^  but  also  because  they  found  alcohol  unclianged 
in  the  expired  air,  in  the  sweat,  and  especially  in  the  urine.  The  results 
obtained  by  the  French  investigators  were,  however,  seriously  questioned 
by  K.  Baudot,"  who  demonstrated  thaE  the  chromic  acid  test  which  Duroy 
and  Perrin  had  relied  on  for  detecting  alcohol  in  the  excretions  ia  so 
delicate  as  to  reveal .  165  grain  of  alcohol  in  a  quart  of  water  ;  and  Baudot 
further  affirmed  as  the  result  of  twenty  expcrimenLs  that,  except  after 
immense  doses,  the  amount  of  alcohol  eliminated  by  the  k.idne>'s  is  so 
small  as  practically  to  amount  Co  nothing. 


In  1S66  Sthulinus,"  hy  a  very  elaborate  and  laborious  intfesligition,  confirmed 
tbe  ]i7iiill:s  uE  Baudot,  showing  that  alcohol  taken  Into  tbe  blood  fitida  its  way  by 
eKOsmosis  iniu  all  or^ns  in  similar  pro|xirtton,  and  does  not  esca[>e  rtirnugh  the 
kidneys  unless  in  very  trifling  amounts.  In  several  eiperimenls  he  Eound  thai  one- 
fourth  of  die  ini^Ied  alcohol  had  disappeared  from  the  l^ody  after  from  two  to 
three  and  onc^'£ou^th  hours,  and.  as  l^ut  a  fr^ctLonal  portion  of  the  lost  .imount  waa 
eliminated,  he  ccincLuded  that  it  must  hnvf^  bten  burnc  up.  Adulph  [  Jeben*^  has  In 
a  number  of  i^iperiments  arrived  at  results  similar  to  those  of  Schulinus. 

In  i8£5  a  number  of  experiments  yielded  toAnstic^oE  London,  similar  results, 
and  al»o  demonstrated  that  the  etim^  nation  from  the  lungs  i?  exceedingly  trifling, 
Thudichuni"  iuvtsligated  the  matter  on  a  laiE^  scale  in  1864,  and  nEain  with  the 
a<;i!a4tance  of  Dupr^  in  i366.  In  order  lo  avoid  the  fallacies  of  the  chromic  add  test, 
the  alcohol  was  obtained  from  the  urine  by  repealed  distill:tttons.  In  the  first  Instance 
forty-four  txtttlcs  ol  wine,  containing  four  thousand  grammes  ol  alcohol,  were  drunk 
by  tliirty'lhrce  men,  out  of  whose  urine,  collected  during  the  next  six  hours,  Itaj 
grammes,  or  only 0.25  pel  cent.,  uf  theingtsted  alcohol  were  recovered.  In  the  ex- 
periments oi  1S66  the  procew;  *as  Eiubstanlially  the  same,  but,  greater  care  twing 
taken  lo  get  absolute  accuracy  ^\\d  to  avoid  Loss  during  dtstillation,  0,83  per  cent- 
o\  the  amount  fkdminJslcrcd  was  found  m  thtr  urine.  Siibbotin  "  tias  made  an  ap- 
partndy  close  eAperinicnlal  study  of  the  subject  upon  six  rabbits,  and  has  sliown 
that  eLimlnation  coniinnes  for  a  longer  time  tlmn  had  been  generally  t>eneved.  and 
that  twice  as  much  of  the  alcohol  escapes  by  the  bkin  and  lungs  as  by  il;e  kidneys. 
In  one  experiment  he  found  thill  sixteen  percent,  of  the  alcohol  escaped  unchanged 
in  ihc  firbt  twenty-four  hours ;  climinatLou  after  this  tinie,  iiUliou^li  percepdble. 
amounted  to  veT>'  little.  As  he,  like  I.allemand  anJ  his  cijUeaguefi,  es|>erimented 
witb  poisonous  doses,  his  results  confirm  mtlier  than  conlradict  those  of  Baudot, 
Schulinua,  Anstic,  Tliudichumn  and  Dupri?  ;  for  it  is  manifestly  evident  that  aftersuch 
doits  tlimJnadon  would  be  proportionately^  greater  than  after  smaller  quantities,  as 
ttiere  naturally  must  h^t  a  Hmtt  to  the  powers  of  the  system  to  oiiidlze  alcohol.  R. 
D.  Edes,"  in  his  experiments,  found  thai  alter  small  doses  the  amouni  of  elimina- 
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111  by  (he  breath  U  fircdter  tikan  that  by  Ihc  kidn^a.  although  ihc  contrary  holds 
fhtre  targe  amounts  have  been  adminislcred  ;  In  either  ca'^e  the  total  amount 
eliniiiiat«l  was  but  a  sm?L]l  perf^entag?  of  Ih^  mnoiinl  mgiesCed.*  Kinaliy,  AnstJe" 
boE*  repeated  his  eKperimcnts,  usiog  the  method  of  Subbolin,  Eind  even  subjecting  a 
dog,  which  had  been  taking;  lor  some  days  very  much  larger  amouots  of  alcohol 
dian  he  had  elimina^etl  by  skin,  kidneys,  rectum,  jind  lUEigs,  IcidistiUrilkm,  whh  the 
results  of  confirming  hk  first  experimeniR  and  of  finding  no  "residnal  alcohol" 
— 1,^.,  alcf^ol  left  in  the  body — worthy  of  nientioit.  In  an  elaborale  research, 
Guido  Bodlander  *^  found  that  he  hiniaelf.  afler  the  use  of  nkohol  in  various  qiuui- 
titles,  ditnifiatcil  by  the  kidneys  i^bout  i.i  [fer  c<:iit,  and  by  Ihc  lungs  al^out  i.5 
per  csit.  ;  while  in  dogs  he  recovered  from  the  breath  abotn  3  per  cenLn  from  the 
urine  1,6  per  cent,,  and  from  the  skin  0.14  per  cent  of  the  ingested  alcohol.  He 
failed  entirety  to  find  alcohol  tn  the  intcfiliriLiI  eHCtutions.  and  also,  contrary  to 
Lewaid'5  observation  in  1657,  in  the  milk  of  a  goat  to  which  nearly  a  quart  o!  brandy 
had  Jkoi  given.  F.  Strassman  **  found  5.11  per  cetiL  elirninaleJ  by  the  brejilh  and 
7,^9  per  rent,  by  the  kidneys,  leaving  S7  ^ler  cent,  as  the  amount  desiroyed  in  the 
organism.  A.  Benedicenli  •*  finds  that  an  increase  in  the  amount  of  ingested  alcohol 
doB  not  greatly  inftucncc  the  elimination  through  the  Kmgs,  but  th&t  lowered 
temperalure  maikedly  lcs^n>  such  eltnun^titin- 

I  These  concurrent  investigations  f  certainly  demonstrate  thai  but  a 
small  proportion  of  ingested  alcohol  13  either  eliminated  from  or  accumu- 
lated in  the  body,  and  consequently  that  it  must  be  oxidized  in  the  body. 
t  has  been  objected  to  this  that  no  one  has  as  yet  been  able  to  detect  I 
the  blood  any  of  the  ordinary  products  of  its  oxidation  ;  the  probable 
reason  of  this  is.  however,  tbat  the  ovidaiion  is  carded,  as  it  were,  at  one 
bound  lo  its  ultimate  end,  the  production  of  water  and  of  carbonic  acid. 
A  strong  corroborative  proof  that  alcohol  is  largely  consumed  In  the 
body  is  furnished  even  by  the  experiments  of  Lallemand,  Durcy^  and 
Pe^^^n,  for  they  proved  that  elimination  ceased,  or  at  least  could  not  be 
detected  by  the  most  delicate  tests,  bcjQre  the  alcohol  had  all  escaped 
irotn  the  body. 

A  further  confirmalion  of  the  theory  that  asserts  the  oxidation  of 

Cf^bol  in  the  body  is  found  In  the  researches  of  H.  Ford,**  whose  cxperi- 

roents,  it  accurate,  demonstrate  that  alcohol  is  formed  in  the  body  out  of 

hepatic  sugar.      Unfortunately,  ihe^e  experiments  have  as  yet  not  been 

repeated. 


^^rtjtained 


Working  on  a  very  large  scale,  by  the  distillation  of  the  blood  of  animals.  Ford 
in  weighable  quantities  a  substance  which  he  believed  to  be  alcohoLfl 


t 


*  Edet  relinl  upon  Ihe  chromic  bltiiI  le«l,  whirh  BlniasKertB  to  hrr  follafioiu  In  the 
CjEpetimenta  made  by  SEentumh  and  Scbmidi^  under  Blni'<h  direction,  alrohol  cculdnot  be 
4|riecl4Ml  in  the  breatli^  and  Binz  befievesttiat  rn  i-Limination  o(  It  octiirs  from  the  LungB, 
H*  declares  that  the  odnr  of  the  breath  iifler  drinting  it  not  thei  oC  alcohol,  but  of  The 
eUierft  and  other  volatile  principled  al  fhe  various  liquid^i  imbibed. 

tWe  believe  thai  ihp^c  re^mlta  have  aisc  been  contirmj?d  by  W&hler  {Jo^mmt  Aes 
/Voy^r.  %\  ].  hut  A'e  have  not  seen  ihe  original  paper  or  any  abstmcl  of  rt. 

J  Dnchrk  ( I'ierUIjohr.  f  Pruit  H^Ik.,  185J,  iii  J  did  noi.as  bethought,  demon^itrate 
e  presence  of  nldehydt?  In  rhe  blood  of  nnimnls  pcEsnned  with  alcohol 

$  Spare  l&  wanting  to  describe  ir  detail  the  very  da  bo  rale  mtthcKls  employed  by 
ord     The  teste  ^bich  he  relied  on,  to  prove  ibai  (he  liquid  obtained  wns  alcohoL  were 
t  chromic  and  len,  ihc  peculiar  mlLanimabillly,  and  the  optical  apptartknce  of  the  alo 
hoi  m  tht  cfjniiiicIinK -lubes  al  the  time  iht  dt'ilillali:  commenced  to  boil. 
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Further,  Ford  distiJled  various  tissues,  also  blood  tram  the  lungs  And  liver,  H&  aJfiO 
DUide  elabor;tti^  c^^k-ulations.  basted  on  Uif  oirbcin  in^t^tcd  and  on  (he  i^rbon  tK- 
hded,  as  Ic  ihc  aniounl  of  alcchol  which  uughL  lu  l>c  found  in  the  CiipilLary  blocxl 
of  the  tuii^     The  resulu  art  txprt-t^^t^  in  Uit  lolLowin}^  uiblt : 

Alcohol  In  the  capillary  blood  of  the  lungs : 

f  calcuktLun  lu^f^d  nn  rirn^mr  fn^i^f/ff/     .--..»    ^    -    -  0^540^ 

i  "       "  rarboB  f-rhaled        -  0,5794 

"  pnlresc«nt  lung-tissuti  (mean  of  exp,  H,  9,  and  ij)  .    ,.,...  0.3819 

"  ire^h  "  (     ■'  "    13.  [3,  and  14)    .        ,   .    .   .  0.3076 

"  putrcscem  thoracic  blood  (mean  of  cxp.  i,  t,  j,  4>  antJ  5)    -   -    ■  0-76^5 

"  fnah  "  "      (mean  of  labk) 0.0841 

"  putrescent  liver-Tissue  (e<p.  61  -  ,    .    .    - ^   .   ^  +3*38 

"  fresh  "  (mean  of  cxp.  25^  36,  and  17)     .....  0.0190 

TTic  imparUnl  facts  seemingly  established  in  ihe  above  table  are :  the  corre- 
spondence heiv/een  the  amount  of  alaihol  in  the  thoracic  blood  as  obiained  hy 
ealcuEalJun  and  by  experiment ;  ihnt  the  smallest  t^uantity  of  alcohol  is  to  hv  ob- 
tained from  frosh  liver-lissue.  and  the  grealeil  from  putrescent  liver-tissue,  in  which 
llie  glycoiien  must  have  undtrgoiit  fermentdlion.  Tlie  irtsh  djoracit  blood  was 
blood  vhich  h^d  ixni  Iravcrstd  the  lun^  ;  the  putrtscimt  thuradc  blood  of  course 
represented  the  same  blood  with  all  its  sugar  lermenied. 

These  research^  of  Ford  arc  certainly  corroborated  by  the  dis- 
covery, first  made,  we  believe,  by  A.  Lieben,  although  usuaDy  attributed 
to  Dupr^/'  that  a  substance  exactly  resembling  alcohol  exists  in  very 
minute  quantity  in  the  urine  even  of  teetotalers,*  M.  B6champ,"  ap- 
parently without  a  knowledge  of  the  work  of  the  other  chemists,  obtained, 
from  the  urine  of  persons  who  had  not  Taken  any  alcoholic  beverage 
for  a  long  time,  alcohol  in  sufficient  quantity  to  burn  It.  As  Lieben  also 
found  that  this  siibalance  exist*  in  the  urine  of  dogs<  horses,  and  lions, 
and  as  A,  Rajewski  *"  obtained  it  from  healthy  rabbits,  it  must  be  ac- 
knowledged tlial  OUT  present  knowledge  strongly  indicates  tliat  alcohol  is 
formed  and  exists  in  the  normal  organism. 

If  alcohol  be  oxidized  in  ihe  body,  it  must  of  coiirae  generate  force, 
measurable  by  the  modern  standard  of  ihe  lieat-unit.  A  Hide  calcula- 
tion will  show  the  importance,  or  rather  the  great  amount,  of  the  gen- 
erated force.  According  10  Diipr^.**  one  gramme  of  alcohol  oxidised 
in  the  body  e vol vts  71.^4  units  of  heat,  while  the  same  weight  of  lean 
beef  gives  ofi  only  1482  units  of  heat.  It  has  been  estimated  that  9,3 
ounces  of  lean  beef — -equal  to  about  two  ounces  of  alcohol — will  supply 
the  necessary  force  to  maintain  the  circulation  and  respiration  of  an  aver- 
age man  for  one  day.  That  is,  four  ounces  of  strong  spirit  will  suffice 
for  this  purpose. 

In  the  ergographic  experiments  of  Destr^e,  alcohol  first  (temporarily) 

*  It  has  been  asserted  that  llic  substance  *'  is  not  alcuhuL  It  passes  ovci  aiuons  the 
esTliest  produces  uf  di-hti[btJtin»  yif:lds  acetic  aciJ  ojl  being  Qxidiicd,  mluns  thr  puiaa- 
■ium  bicliTomaie  when  diluie  sulphuric  acid  in  {irc^enl,  nnd  its  aquruit^  bDluticn  hoa  a 
kowGi  dL-n^kv  than  waicr.    It  fumjahcA  iodolorni.  and  eainia  in  xVx  urine  ju  a  very  small 

EttUn^itT-"     roucsaiuK:  lilt  physical  and  chemical  cluuacters  oi   alcohol,  lo  ordipary 

Uodttitbalcdiol. 
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reased  and  afterwards  depressed  Ihc  muscle,  so  that  the  whole  work 

ic  was  \e^  than   the  normal ;   but  in  those  of   Hermann  Frey*'   the 

»ho!  Icsitned  the  working  power  of  ihe  normal  muscle^  but  markedly 

rcahed   the   nearly   exhausted   muscle.       Frey   believes   thai    this   in- 

ied  capaNlity  of  the  fatigued  muscle  is  due  fo  the  alcohol  supplying 

oxtdizable   material  to  the  mu^t^  which   ha^   u^ed  up  it^  stored-up 

rcc-producing  substance.     Corroboration  is  necessary  to  the  establish- 

?nt  of  the  aiiegations  of  Frey,  especially  in  view  ol  the  belief  of  trainers 

It  the  athlete  who  is  entered  in  successive  events  injures  his  chances  by 

ig  any  alcohol  between  the  two  eflorts. 
These  considerations  warraiit  the  statement  that  in  a  teriain  sense  alco- 
j/  M  a  food, — i.e.,  that  it  fs  capabk  of  bring  used  for  i/if  purposes  of  ihe 
organism.     The  question  how   fiir  it  is  able  to  replace  fats  and   hydro- 

Kirbons  is  not  at  this  time  capable  of  positive  answer. 
The  oiily  researclies  which  throw  light  upoii  tht  vilut  uf  alcoliol  as  a  substitute 
r  hydrtx^rbon  are  those  which  have  been  carried  oitt  after  the  plan  originated  by 
on  Noorden.  Accofding  to  Ibis  method  the  individual  i^  brought  into  a  condition 
oJ  nitrOEcnou*  equilibrium  by  careful  feeding,  and  when  this  condition  has  bi-cn 
thorou^My  estiib]ish<:d,  no n-ni trover ous  arlick?*  of  food  arc  withdrawn  and  alcohol 
substituted  in  isodjTiamir  (jnantity.  Under  sinh  circumsunces,  if  i\.\e  alcohiil  br 
superior  lo  the  hydrocarbon  in  repladng  the  nirrogpnoiT*;  material,  less  nitrogen 
should  be  eliminaled  than  before  its  administration  ;  \i  thtr  power  of  the  ulcobol  be 
less  tlian  that  or  die  hydrocarbon,  more  nitrORi^n  would  bt  thrown  off  ;  if  the  alcohol 
jusi  replaced  the  hydrocaibon.  the  lutioEt^nous  eciuilibriurii  would  auL  be  disturbed. 
Stamnireich's  ^  expcrimrnis  upon  himself  were  two  in  mimlier.  In  the  firei 
tJtperiment  there  wit  a  distinct  less^^ing  of  the  elimination  ol  nitrogen  during  the 
alcohol  tK-riod,  showing  that  the  alcohol  rcplaci;d  Ihc  nitrogenous  muterial  more 
actively  than  ilie  correspoikdmg  fat  nia^  for  which  it  had  be^n  substituted.  In  the 
second  experiment,  with  a  le:i<iened  amount  of  nitrogen  in  the  fi>od.  there  was  ill 
first  no  pronounced  change  in  the  nitrogenous  elimination^  followed,  however,  after 
two  days  by  a  mariced  increase,  which  continued  for  three  days  after  the  withdrawal 
of  the  alcohoL  A  third  set  of  experimeJita  were  made  with  very  little  nitrctgen  ui 
Ibe  food.    Under  the.se  ciraim'itnnces  there  whs  a  great  increase  of  the  elimination 

K  nitrogen  during  the  akoho!  period. 
As  the  result  ai  the  comparison  ot  Higw  vnriouii  experimenti  Von  Noordcn 
iched  Ihe  conclusion  that  when  the  food  is  rich  in  albuminous  lumpounds,  alco- 
1  is  able  to  n^plact  h^-drocarboii  or  fats ;  but  when  die  food  is  pixjr  in  albumlilH 
34nnot  do  so,  A  similar  j^eries  of  eKperiments  have  been  made  by  K,  Miura.** 
In  ihe  experiments — in  which  food  with  hat  little  nitrogen  was  given— the  results  ob- 
tained by  Miura  were  similar  to  those  of  Stanimrcich,  On  the  other  hand,  in  oppo- 
sition to  StaiTunrcich,  Miutii  found  that  wbeii  the  food  is  rich  in  albuminous  niateKcil, 
alcohol  is  not  able  to  replace  the  non-nilrogtnciu?i  foods.  Miura  l>clieves  Ihal  ihtae 
differences  depend  in  part  upon  the  facts  that  in  Sinmmrejch's  experiments  tiie  alco- 
hol was  ^nbstitiited  for  fats»  ^vhilst  in  his  e.<cpcrinLent5  it  replaced  hydrocarbons,  which, 
according  lo  Voil,  have  greater  power  of  spariae  the  nitrogen  materials  than  have 
B^he  fats  ;  ^  thai  alcoliol  ntight  tit  efjuivaltnl  Co  fal*s  nncl  yet  not  to  h^dnicarborH, 
^^how  this  may  be  mii^t  ai  prpwnt  be  left  for  the  determination  of  future  chemists. 

^^P      All  the  enormous  amount  of  labor  wht)ae  results   have  been   epito- 
mised in  the  last   few  pages  has  not  led  to  distinct  positive  conclusions 
rhich  can   be  considered  established  beyond  all  peradventure  :  but  cer- 
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uinly  enough  has  been  done  to  show  that  when  the  narcotic  and  ^llmu- 
lating  infiucnccs  of  alcohol  upon  various  portions  of  the  human  system 
are  considered^  il^  value  as  a  food  in  he;i]th  smkta  into  insignificance. 
For  a  person  in  health  it  must  be  considertd  as  one  of  the  most  wasteful, 
uucertiiin,  iind  oftcu  deleterious  of  known  substances  which  are  consid- 
ered foods.  In  disease,  however,  when  Iig  stimulating  and  narcotic  pur- 
poses favor  its  usefulness,  its  capability  of  being  rapidly  burnt  up  without 
undergoing  any  priniciry  iisi^Lmllaticn,  and  of  thus  yielding  force  to  an 
exhausted  system,  may  well  make  it  an  invainable  assistant  to  the  physi- 
cian. The  fact^  clinically  well  known,  that  in  disease  the  human  system 
will  burn  up  much  more  alcohol  ihan  in  health.  Indicaies  that  as  a  force- 
giver  the  human  system  under  the  drcumatancca  mentioned  finds  It  of 
peculiar  value. 

JJigtsfioH. — ^The  researches  of  W.  Buchner,**  of  R.  H.  Chittenden 
and  L.  B.  Mcndcl^'^  and  of  William  Roberts  arc  so  conclusive  and  con- 
cordant  that,  so  far  as  artificial  digestion  is  concerned,  our  knowledge 
may  be  deemed  positive.  These  laboratory  results  arc  as  follows. 
Salivary  digestion  \&  not  very  actively  afiecEed  by  the  presence  uf  pure 
alcohol  ;  indeed,  when  there  is  not  more  than  four  or  five  per  cent, 
the  digestive  power  of  ptyalin  seems  to  be  increased  :  ten  per  cent,  of 
absolute  alcohol  (i.e.,  twenty  per  cenL  of  proof-splntj  retards  it  slowly. 
On  the  other  hand,  wines  and  malt  liquors  very  greatly  hamper  salivary 
digestion  almost  in  earact  proportion  to  their  degree  of  acidity.  Pure 
alcohol  st'enis  to  increase  rather  than  dlnunish  gastric  juice  digestion 
until  the  amount  rises  to  two  or  three  per  cent ;  less  than  ten  per  cenL 
appears  not  to  be  constantly  and  demonstrably  inhibitive ;  after  twenty 
per  cent,  the  digestive  action  may  be  reduced  to  one-third.  A  very  im- 
portant fact  is  that  the  retardation  produced  by  a  given  percentage  of 
alcohol  varies  gready  with  the  activity  of  the  ferment  and  the  nature  of 
the  material  to  be  digested.  Chittenden  and  Mendel  have  found  that  three 
per  cent,  of  alcohol  distinctly  retards  the  proteolytic  action  of  the  pan- 
creatic juice,  whilst,  according,'  to  A,  Dastre,*  fifteen  per  cent  puts  aji 
end  to  the  artificial  pancreatic  digestion  of  nitrogenous  materials. 

In  applying  these  tests  of  the  action  of  alcohol  upon  various  digestive 
ferments  outside  of  the  body,  it  must  be  remembered  that  alcohol  may 
have  a  tendency  to  check  the  action  of  digestive  ferments,  and  yet  in  the 
living  animal,  by  increasing  peristaltic  activity  or  by  provoking  secretion, 
increase  the  activity  of  digestion.  Chittenden.  Mendel,  and  Jackson  ** 
find  that  alcohol  temporarily  increases  the  flow  of  saliva  ref^exly  by  its 
irritant  irlluence  npnn  ihe  mucous  membranes  of  the  mouth  ;  and  that 
it  increases  the  st:crction  of  gastric  juice  very  greatly,  the  action  on  the 
stomach  being  exerted  not  only  by  alcoholic  fluids  in  the  stomach  but 
by  absorbed  alcohol.  They  further  determined  that  the  ordinary  alcoholic 
drinks  agree  in  stimulating  gastric  secretion,  and  that  the  gastric  Juice 
secreted  was  stronger  in  hydrochloric  acid  and  in  proteolytic  power  than 
normal.      It  should  be  noted,  moreover,  that  in  numerous  experiments 
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Xh  healthy  dogs  with  gastric  ftstulns.  using  protcid  feat-meals,  dige3- 
n  was  never  retarded  nor  accelerated^  leading  to  tlie  conclusion  that 
in  diose  cases  there  was  a  practical  balance  between  the  two  antagonistic 
ons  oi  alcohol  upon  the  digestion. 

Science  in  no  way  contradicts  the  experience  of  every  ion  vwant  that 
the  small  doses  of  jJcohol  iocrease  and  larger  a.inou[its  interfere  with  the 
ctivity  of  digestion. 


^cti 


SCTKAMARY— Alodhol  in  small  dosea  &ota  aa  a  fitimulant  to  the  gan- 
Cflionio  cells  of  the  cerebrum,  and  perhaps  also  to  the  motor  tract  of  the 
fipin&l  oord.  In  largo  amount  It  corio^iB^  la  a  dcpr&Baant  to  tho  oerebrol 
AHil  HplimJ  gangliomi;  cells,  aa  \?ell  as  tbe  nerve-trunks.  The  s-etiou  of 
email  do^t^s  upon  the  respiratory  centres  la  not  thorouf^hly  eetabllslteil, 
but  la  probably  Etimulacit;  large  doses  depress  tbe  respiratory  oentres, 
and  finally  may  cause  death  by  oentric  paralytic  ospbyxia-  Upon  the 
heart  tho  g^rml]  doeo  of  alcohol  acta  as  a  direct  stimulant,  the  large  dose 
as  9.  d^preaaant  or  paralyzant.  The  Influanos  of  minute  donen  upon  the 
v&ao-motor  system  ie  not  thoroughly  worked  out,  but  there  appears  to 
be  a  widening  of  tho  blood-patba  at  G.  time  when  the  heart  la  still  stim- 
ulated, eo  that  there  id  a  marked  qtilckonins  of  the  blood-movement 
The  toilc  dose  of  alcohol  paralyaee  the  blood-vesBela,  probably  both 
centrally  and  peripherally.  The  peripheral  temperature  Is  often  In- 
oreosed  by  email  amounts  of  alcohol,  and  there  may  be  eveu  a  slight 
Increase  in  the  central  temperature,  probably  oauaod  by  quickening  of 
the  circulatiou^  the  lar^e  doae  of  alcohol  lowers  the  animal  temi>era- 
ture,  probably  by  cauaing  vaao-motor  paralysis,  and  thereby  Increasing 
beat-diealpatioiL 

In  regard  to  the  eflbct  of  alcohol  upon  the  nutrition  there  ia  niuch 
oontradiotory  evidence,  but  tho  proeant  probabilities  are  that  the  dtnr 
has  no  speolUc  Influence  upon  the  production  of  heat  or  of  carbouio 
acid»  or  upon  nitrogenooa  elimination,  and  that  therefore  it  has  little  or 
no  direct  effect  upon  the  nutrition,  unless  it  be  in  poisonous  doses,  when 
it  certainly  disturbs  B.11  nntrttdv  o  proceseee.  After  abeorptloo  Into  the 
blood,  aloohol  is  in  part  eliminated  through  the  lungs,  tbe  skin,  and  the 
kidneya  unchanged,  but  Is  largely  burnt  up  in  tbe  aystem,  pi-obabLy 
yielding  foroe  for  the  i^orking  needs  of  tbe  organiam.  Whether  aa  a 
rood  ifc  io  in  health  of  oe  much  or  more  valnc  than  other  hydrocarbons 
ia  not  at  preaent  positively  kno^vn. 


Thebapfiitics, — Our  knowledge  of  the  physiological  properties  of 
ohol  shows  that  it3  chief  therapeutic  value   in  .icutc  disease  is  as  a 
mulant,  a  temporary  imparter  of  power  which  will  enable  the  system 
stand  sonie  strain  of  like  duration^ — to  bridge  over  some  period  of 
eakncss- 
The  cases  to  which  it  is  especially  adapted  may  be  divided  into  three 


cs 


First.   Those   in  which  there  is  a  temporary  loss  of  heart-power,  aa 

in  fainting  from  exhaustion,   loss   of    blood,   or  other  cause.      In    these 
the  Alcoholic  stimulant  should,  if  possible,  be  given  hot,  and  not 
uch  diluted  ;  with  it  should  also  be  exhibited  some  more  rapidly  acting 
'dlBusible  stimulant,  such  as  ammonia. 
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Second.  Those  acute  diseases  in  which  the  powers  of  the  system  arc 
danger  oC  being  used  up  ;  to  aid  in  the  digestion  of  food  and  in  the 
maiRteiunce  (A  powtr.      Alcohol,  as  has  already  been  srated,  is  to  a  ccr- 
tail]  extoil  a  food,  but  it  will  not  of  itself  sustain  life  for  a  long  time. 
aod  should  in  adynamic  disease  alwa>'s.   unJcss  for  special   reasons,   be 
combined  with   milk,   or  occasionally  with  eggs.      One  great  source  of 
its  value  m  these  du^eases  ia  the  posver  it  imparls  of  assiniiJating  food, 
id  in  milk  punch  arc  furnished  the  stimulant  to  digestion  and  the  most 
f«ci  food  known  for  digestion.      This  use  of  aJcohoI  is  apart  from  its 
office   jti    the  lowest    stage  ol    lever   as  a   heart-    and    nerve-stimulaol. 
^mploycd  for  this  purpose  it  b  useful   in  a//  stages  of    the  adynamic 
^Tvrs,  such  as  typhtis  and  typhoid.^     By  the  exhibition  of  three  or  lour 
inccs  of  milk  every  two  hours,  with  one  or  two  drachms  of  brandy 
or  whiskey,  from  the  beginning  of  the  attack,  in  many  cases  the  dcvelop- 

Iicnt  of  the  severe  adynamic  symptoms  may  be  prevented. 
In  ihe  advanced  stages  oi  pne^unwmn,  pyemia,  exantheniatoiis  frver, 
ad  other  acute  diseases,  when  the  typhoid  state  is  well  developed,  alco- 
ol  should  be  given  boldly,  to  quiet  by  stimulation  the  nervous  and 
circulatnry  systems,  to  afford  a  food  which  will  in  a  measure  replace 
the  natural  pabulum,  to  aid  in  the  digestion  of  milk  and  other  simple 
nourishment,  to  aid  in  lowering  temperature  :  in  a  word,  to  enable  the 
system  to  stand  the  drain  upon  its  vital  powers,  and  at  the  same  time  to 
^Kbeck  such  drain. 

^B  Properly  administered,  alcohol  always  promotes^  not  arrests,  secretion 
^^p  these  cases.  The  guide  to  the  amount  given  should  be  the  e^r^cts  pro- 
^^auced  r  so  long  ^s  thi?  <lrug  lowers  temperature  and  pulse-rate,  moistens 
^ihe  dry  tongue  and  skin,  and  quiets  the  nervous  disturbance,  it  docs  good  ; 
^■1,  however,  the  tongue  grows  drier,  the  pulse  puts  on  an  angry,  bounding 
^^haracter,  and  the  patient  becomes  restless  and  uneasy,  stimulation  is 
being  pushed  too  far,  and  the  amount  c-xhibited  should  be  lessened. 
Whenever  the  odor  of  liquor  appears  npim  the  breathy  the  patient  is 
Imost  certainly  taking  too  much. 

The  antipyretic  action  of  alcohol   lias  suggested  its  use  in  cases   of 

figh   temperature  ;   as,  however,  this   is  only  one  of  its  actions,  and  is 

)t  decided  unless  verj'  large  doses  he  given,   alcohol  cannot  be   em- 

lyed  as  a  general   feltrifuge.     True   arterial    excitement  and   sthenic 

iflftmmalion   certainly  contra- indicate   its   use.      The   rule  may  be   laid 

down  as  lollows  :   high  temperature  is  an  indication  for  the  use  of  alcohol 

only  when  other  symptoms  also  demand  ii ;  in  itself  high  temperature  Is 

never  a  ciinira- indication  to  alcohol.      In  acute  stk^iiic  diseases,  sftcr  the 

progressive  stage  has  passed  and  the  results  of  the  disease  simply  remain 

ti»  be  overcome,  alcohol  and  milk  will  often   save  life.      Thus,  in  aaite 

*neumottiii.  when  so  much  consolidation  has  occurred  as  to   render  it 


•The  ^aiemtni  of  J,  H.  Kdli«&  [pium.  Amer.  Arid,  ^ssoc.,  1855,  axv.),  (hat  the 
ilnintfniiiin  nf  btaiic!)-  markedly  Lessens  the  toiicicy  of  iht  urine  in  typhoid  fever, 
itH  ■  wry  imptinanl  line  of  rtfflearch. 
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doubdul  whether  the  exuded  matter  caji  be  removed,  or  in  aSsctrs, 
when  large  amounts  of  pus  have  formed,  the  demand  may  be  urgent  for 
alcohol  as  a  food  and  as  an  aider  of  digestion,  and  sfimeiimes  as  a 
stimulant 

Thirds  Those  cases  in  which  there  is  a  depres^np  agent  preaeaL  In 
many  forms  of  poisoning  alcohol  may  bo  used  with  signal  advantage 
simply  as  an  arterial  and  nervous  alimulant,  to  overcome  the  influence  of 
a  depressing  agent.  Thus,  when  death  is  threatened  from  cardiac  failure 
Ui  poisoning  by  fttxines,  v^nfitn,  veratrjim  viride.  aconite,  or  similarly  acting 
toxic  agents,  whether  of  animal  or  of  vegetable  origin,  alcohol  is  an  im- 
portant remedy,  unless  the  pobon,  as  in  the  case  of  an  ana^thctic,  is 
ph3^iologically  so  closely  allied  to  alcohol  that  the  small  dose  ol  alcohol 
becomes  a  reinforcing  deptessanL  In  acute  depression  threatening  a  fatal 
issue  it  should  be  administered  freely,  not  much  diluted,  and,  if  conven- 
ient, hot.  From  one  \q  four  ounces  of  whislcey  should  be  given,  repeated 
every  ten  or  lifteen  minutes,  jniil  slight  inLoxicaiion,  convalescence,  or 
death  has  resulted. 

What  has  been  said  up  to  this  point  in  regard  to  the  therapeutic  action 
of  aJcohol  has  had  reference  10  acute  disease.  The  value  of  ihe  drug  in 
some  chronic  diseases  cannot  be  doubted  ;  but  in  prescribing  it  the  phy- 
sician should  never  lose  sight  of  the  possible  danger  of  producing  a  habit 
(ar  u'orae  in  its  fruits  than  is  dcaih  itself. 

In  rhronic  neuralgia^  in  hypcchcndriaiis,  and  in  fudancholia  temporary 
relic!  may  sometimes  be  obtained  by  the  use  of  stimulants  ;  but  the  very 
relief  afforded  doubles  the  temptation  to  the  frequent  use  of  the  alcohol, 
and,  as  the  system  liecomes  habituated  lu  its  action  and  the  dose  has  to 
be  more  and  more  increased,  the  hat^t  of  frequent  stimulation  grows  al- 
most of  necessity  into  drunkenness.  For  this  reason  we  do  not  think  that 
the  physician  is  ever  justified  in  prescribing  alcohol  for  its  narcotic  stimu- 
lant efiect  in  these  cases.  The  chief  Icgiti^nate  uses  of  alcohol  in  chronic 
diseases  are  to  aid  in  digestion,  to  furnish  a  food  which,  without  any 
digestive  effort  upon  the  part  of  the  system,  shall  be  absorbed  and  shall 
take  the  place  of  more  ordinary  food,  and  to  check  excessive  tissue-waste. 
Of  course  these  indications  exist  only  in  such  diseases  as  are  either  de- 
pendent upon  or  closely  associated  with  a  condition  of  the  system  in  which 
the  general  nutrition  is  depraved.  In  purely  local  affections  the  use  of 
alcohol  is  rarely  called  for  except  in  the  last  moments  of  life,  when  it  may 
always  be  employed  to  afford  relief  and  10  protract  for  a  short  time  the 
struggle.  \n  chrome  dyspepsia,  alcohol  administered  wish  the  food  often 
aids  very  materially  in  the  assimilation  of  the  Utter  :  but  care  should  be 
exercised  in  prescribing  it,  for  the  same  reasons  as  were  given  a  mo- 
ment since  when  speaking  of  the  use  of  stimulants  in  melancholia.  In 
many  cases  of  chronic  neuralgia,  not  as  a  narcotic  stimulant,  but  as  a 
food  and  a  stimulant  to  nutrition^  alcohol  is  often  of  service.  The  danger 
of  establishing  a  fatal  habit  in  this  disease  is,  however,  excessive.  In 
almost  all  cases  in  whiuh  dlcohul  is  called  fur  in  neuralgia,  cud-liver  oil  is 
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also  indicated,  and  it  is  generally  best  to  exhibit  the  two  remedies  to- 
gether, so  as  I"  obtain  cht  t-asy  assimilation  of  the  oil  and  to  guard  sgainsc 
evil  nior^  rcsuita. 

In  phthisis  and  its  congener  scrofui&sis,  Ihere  can  be  no  doubt  as  to 
the  great  value  oF  alcohol  ;  and  in  ihe  latter  stages  cf  consumption  its 
judicious  use  as  an  antipyretic  narcotic  stimulant  to  lessen  the  auOerings 
ol  the  patient  is  perfectly  justiliable.  During  the  earlier  chronic  move- 
ments of  the  afTeciirir,  alcohol  taken  with  cod-liver  oil,  or  in  small  amounts 
with  the  food  at  meal-tinics.  conduces  not  so  much  to  the  comfort  as  to 
the  well-being  and  recovery  of  the  patient. 

The  question  as  to  the  propriety  of  the  daily  use  of  alcohol  by- 
healthy  men  is  at  present  a  very  serious  one,  Involving  so  many  moral 
and  politico -moral  Issues  that  it  cannot  \x.  fully  discussed  here.  Suffice 
it  to  state,  as  obvious  inferences  from  our  present  knowledge  of  the 
physiological  action  of  alcohol,  that  the  habitual  use  of  moderate  amounts 
of  alcohol  docs  not  directly  and  of  necessity  do  harm  :  that  to  a  certain 
extent  it  is  capable  o(  replacing  ordinary'  food,  so  that  it  the  latter  be 
scanty,  or  even  if  it  be  coarse  and  not  easily  digested,  alcohol,  in  some 
form  or  other,  is  of  great  advantage  ;  that  in  all  cases  it  should  be  taken 
well  diluted,  so  as  not  to  irritalc  the  stomach  ;  and  that  wine  or  malt 
liquors  are  certainly  preferable  lo  spirits.  When,  as  is  almost  universally 
the  case  in  the  United  Slates,  food  is  habitually  taken  in  larger  quantity 
than  is  required  for  the  system,  then  the  habitual  use  of  alcohol  dis- 
tinctly is  injurious,  increasing  the  probabilities  ol  plethora  and  litha^mia. 
The  experience  of  Arctic  explorers  has  clearly  shown  that  alcohol 
has  no  heat- producing  power,  so  that  at  a  time  when  it  was  believed 
by  physiologists  to  have  such  influence  the  Northern  navigators  had 
learned  that  the  free  use  of  spirits,  far  from  enabling  a  man  to  with- 
stand habitual  exposure  to  intense  cold,  very  materially  lessened  his 
power  of  resistance.  On  the  other  hand,  the  e^xperience  of  almost 
every  trout- fisherman  or  sportsman  has  satisfied  him  that  spirits  do 
have  power  to  prevent  "catching  cold'*  under  suddai  and  unaccus- 
tomed exposure  to  wet  and  cold,  and  that  benumbed  extremities  will 
become  warm  and  have  their  proper  feelings  return  under  the  influence 
of  a  glass  of  whiskey.  There  is,  however,  nothing  strange  or  con- 
tradictory in  these  experiences,  and  they  arc  both  in  strict  accord  with 
our  present  knowledge  of  the  physiological  action  of  the  drug.  As  is 
often  the  case,  the  facts  were  practically  made  out,  however,  before  sci- 
ence could  solve  the  apjjarenl  paradox.  It  has  been  abundandy  shown 
that  alcohol  has  no  heating  power  ;  but  the  chill  of  sudden  exposure,  the 
suffering  benumbed  extremities,  the  bronchitis  that  perhaps  follows,  all 
mean  simply  this  :  thac,  as  a  result  of  the  cold,  the  blood  leaves  the  siir- 
face  and  the  extremities,  the  circulation  fails  in  the  outposts,  and,  as  a 
consequence,  suppressed  perspiration^?'. #. ,  suspended  function  of  the 
skin— and  internal  congestions  fellow.  The  relief  afforded  by  the  spirits, 
aa  well  as  the  prevention  of  sickness,  is  due  simply  to  the  power  of  the 
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Tein«)y  in  mninlaining  the  circulation  and  keeping  the  external  surfaces 
wanned  by  llie  constantly  renewed  currents  of  Freah  blood  from  the 
interior  oi  ihc  body. 

Aa  an  atttisfptic  alcohot  is  sufficiently  active  to  be  useful  on  occasion 
as  a  clrei>!>ing  foi  wounds.  Lint  soaked  and  kept  constantly  wet  with 
spirits  may  be  <ip plied. 

Administration,' — Almost  enough  has  been  already  said  upon  this 
poini:,  but  a  few  further  remarks  seem  iippropriate.  When  stinnilanis 
are  used  to  sustain  the  sinking  powers  in  poisoning  or  in  disease,  the 
amount  given  should  be  almost  solely  regulated  by  the  eftects.  Thus» 
in  snake-bite  il  may  be  necessary  to  give  a  pint  of  whiskey  in  the  course 
ol  an  hour  ;  and  in  low  fevers  we  have  seen  the  greatest  benefit  result, 
and  hfe  apparently  saved,  by  the  exhibition  of  a  qunrt  of  spirits  a  day. 
In  snake-poisoning,  one,  two,  three,  or  four  ouncesn  as  the  ease  may 
seem  to  need,  should  he  exhibited  every  ten  minutes  until  sorae  effect 
is  produced  or  matters  become  hopeless,  fn  low  fevers  half  an  ounce 
to  an  ounce  should  be  given  every  one,  two,  or  three  hours^  ^r&  re  nala, 
the  practitioner  watching  the  results. 

The  question  of  choice,  of  course,  comes  up  in  every  case  as  10 
which  of  the  spirits  shall  be  used.  We  have  ne\'er  been  able  to  perceive 
any  distinct  differences  in  their  action  (gin.  of  course,  being  excepted), 
save  only  that  sometimes  one  splnt  agrees  better  with  the  stomach  than 
another.  This  has  seemed  to  us  to  depend  simply  upon  the  personal 
likings  of  the  patient^  lo  which,  therefore,  the  choice  may  welt  be  left. 
Jn  sudden  collapse,  some  of  the  wines  with  a  very  high  boinjttet  are  be- 
lieved to  be  more  stimulating,  on  account  of  the  ethers  which  they 
contain.  In  conv:^lescence,  and  lor  habitual  use  in  health,  wines  are 
preferable  to  spirits. — niore  agreeable,  more  tonic,  and  less  apt  lo  lead  to 
excessive  indulfience. 

When  a  mild  stimulant  is  wanted  in  the  beginning  of  fevers,  especially 
if  milk  punch  seems  loo  "heavy,"  wing  7;/A^  may  sometimes  be  used 
with  advantage.  It  is  made  by  pouring  a  half-pint  of  sherry  or  madeira 
into  a  pint  of  boiling  milk,  stirring  thoroughly,  and,  after  coagulation  liaa 
occurred,  straining  off  the  whey,  which  may  or  may  not  be  sweetened,  ac- 
cording to  the  taste  of  the  patient,  Muihd  win<  ts  often  very  grateful  to 
patients  as  a  change.  It  is  made  by  beating  an  egg  up  thoroughly  with 
three  fluidotinces  of  sherrv  and  adding  a  like  quantity  of  wateCn  which 
must  be  actually  boiling  when  poured  in.  Champagne  is  usefiil  in 
patients  with  delicate  stomachs,  especially  if  nausea  or  vomiting  acUially 
exists,  and  also  may  f>e  employed  with  advantage  in  sudden  failure  of  the 
vital  powers,  especi:i]ly  in  elderly  persons.  It  must  always  be  very 
"dry," — i.e.  as  free  as  possible  from  sugar. 

Milk  punch  is  prepared  by  adding  from  a  desscrtspoonhjl  to  a  fluid- 
ounce  of  brandy,  whiskey,  or  rum,  according  10  the  degree  of  stimuln- 
tion  required  and  the  taste  of  the  [witient,  to  three  fluidounces  of  milk, 
with  sugar  and  nutmeg  to  taste.     The  addition  of  a   tablespoonful  of 
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lime-water   is  not  recognized   by  the  palate,   and  renders  the  beverage 

more  acceptable  to  ihe  stomach  when  the  laUt:r  is  weak. 

^SS^^<>£  '3  still  more  nutritious  than  milk  punch,  bul  is  "  heavier/' 
and  is  usually  rejected  by  Ihe  stomach  W  given  Eoo  freely.  It  is  made 
by  beating  up  thoroughly  the  yolk  of  an  egg  with  five  (Imdounces  oJ 
milk  and  half  a  fluidouncc  to  one  Huidoance  of  spirits  (and  half  a 
fluidouiice  of  lime-water  if  required),  and  adding;  a  sufficiency  of  sugar, 
with  fnally  the  white  of  the  egg  previously  thoroughly  beaten  into  a  froih_ 

Toxicology, — The  acute  form  of  alcoholic  poisoning  in  jts  minor 
d^rees  is,  unfortunately,  an  hourly  occurrence  almost  in  every  viiJag-e, 
but  that  fatal  results  are  not  absolutely  so  rare  as  is  generally  believed 
19  shown  by  the  fact  mentioned  by  Taylor,  that  in  lour  yeais  (1863-67) 
thirty-five  deaths  from  this  source  occurred  in  England  and  Wales, 
ll  \^  worthy  of  note  that  in  some  fata!  c^ifies  convnkions  have  preceded 
death."  The  absolute  diagnosis  of  acute  alcoholic  poisoning  when  tJie 
patient  is  simply  seen  in  the  advanced  stage  of  deep  coma  cannot  be 
made  out  The  odor  of  liquor  upon  the  breath  or  aboul  the  person  is 
simply  a  proof  that  the  subject  has  been  drinkingH  not  that  the  symptoms 
arc  caused  by  alcohol.  The  manifestations  are  merely  those  of  profound 
compression  or  congestion  of  the  brain,  of  apoplexy,  of  opium -poisoning  ; 
and  a  man  whose  breath  and  urine  are  loaded  with  alcohol  may  have 
been  struck  down  with  apoplexy  or  poisoned  with  opium.  Whenever  in 
drunkenness  no  answer  is  obtainable  by  shaking  or  hallooing  at  the 
subject^  the  existence  of  apoplexy  should  be  strongly  suspected,  and  a 
very  carehil  examination  made  to  delect  facial  or  other  palsy  ;  even  if 
this  be  not  found,  judgment  should  be  suspended. 

The  treatment  is  very  similar  to  that  of  opium-poisoning,  except  that 
in  many  instances  care  should  be  taken  to  maintain  the  txidify  tempera- 
ture. The  stomach  should  be  evacuated,  the  patient  aroused  by  me- 
chanical means,  strj'chnine  and  digitalis  given  hypodermicaily,  the  hot 
bath  employed  if  necessary,  and,  finally,  if  symptoms  come  to  the  ex- 
treme, long-continued  artificial  respiration  (Sylvester  or  forced)  should  be 
practised.  After  death,  congestion  of  ihe  stomach,  often  with  ecchymoais, 
is  the  only  at  all  characteristic  lesion. 

The  results  of  chronic  alcoholic  poisoning,  by  their  frequency  and 
imporlance,  have  come  practically  to  rank  among  diseases,  and  are  dis- 
cussed in  treatises  upon  the  practice  of  medicine,  to  which  the  reader  is 

referred. 

DIGITALIS.     U,  S. 

The  leaves  of  the  Digitalis  purpurea, *or  foxglove,  of  the  second  year's 
growth.     These  are  large  leaves,  of  a  dull  pale  green,  with  whitish  down 

*  Till:  qutstluti  wlii^dxer  utiier  specltis  of  Digilalb  faaTc  iKc  ibcrapcuiic  piupciilea  or 
D.  purpurea  is  of  KTCBt  inlervst,  K.  GoldctibtrK  {Inaug,  Diss..  Dorpni,  v^S  stales  as 
the  results  of  his  cxpedratnlsUial  D.  ncrvoaa,  Stcnd-,  P-KigtuHc*,  Pi.-Kh,,  D-  erioatachys, 
LiruL,,  D.  funtancsii,  5iciid.,  aibd  D-  glatidulosa  all  poa^csa  mote  or  Itas  oF  tlic  phyiio 
loRical  jirupcnlch  ul  the  official  apcdcs,  whilst  D.  feiruginea,  LJnu.,  la  ten  limea  u  pow- 
erful 05  the  oflidal  drug. 
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underneath,  and  have  a  bitter  nauseous  taste  and  a  (aint  narcotic  odor. 
Digitalis  yields  both  lo  i^aler  and  to  alcohol. 

Concerning  the  active  principle  of  digitalis  then;  is  m«ch  confu- 
saon.  In  the  first  place  it  seems  practically  certain  that  there  are  several 
active  principles,  some  of  them  closely  allied  in  their  physiological  action 
as  well  as  iheit  chemical  relations,  r.ich  prnbably  representing  to  a  greater 
or  less  extent  the  pharmacolc^ical  properties  of  dig-italia.  The  complica- 
tion arising  from  the  difficulty  of  the  chemical  recognition  of  these  sub- 
stances has  been  greatly  increased  hy  the  improper  use  of  the  u'nrd  ' '  digi- 
talia.'*  There  are  at  least  lour  different  substances  on  the  market  to-day 
knoft'n  as  digitalin,  only  one  of  which  is  probably  a  pure  ultimate  pnn- 
dple.  Tt  is  impossihle  here  to  review  in  detail  the  vast  amount  of  contra- 
diciorj'  work  which  has  been  done  on  the  subject,  and  we  will  give  only 
what  sceros  lo  us  the  most  probable  relations  of  these  drugs,  with  a  key 
to  the  literature  of  their  chemistry.*^ 

There  are  in  the  leaves  of  cligiialis  the  following  ultimate  active  prin- 
ciples :  digitaiiTturn  vcr-um  of  Killani,  digUaiein.  digif&xin,  and  dig-ihni/i. 
These  ace  probably  all  glucosides,  although  there  is  still  some  dispute 
about  digi toxin. 

The  firs:  to  separate  a  crystalline  principle  from  digitalis  was  Nativelle, ' 
who  received  the  Grand  Prize  of  Orfila  in  1871.  This  principle  is  the 
■'  di^ialine  crystalisfe,"  of  the  Freiieh  Codex,  ami  seems  to  be  a  more 
or  less  impure  form  of  digitoxin  of  the  Germans.  ' "  Digitaliiic  amorphe'  ^ 
oi  the  French,  known  as  Homolle's  digitalin,  is  probably  a  less  pure 
pr^>aration  of  the  same  principle 

By  the  term  digitalin,  as  used  in  this  country,  is  commonly  meant  the 
German  digitalin.  According  to  the  catalogue  of  K  Merck,  this  Js  a 
ifiixiute  of  digitaleiti,  digitalin  of  Kiliani,  digitonin,  and  certain  inactive 
principles.  It  has  been  asserted  that  digitoxin  is  the  chief  active  prin- 
ciple of  German  digitalin^  but  the  fact  that  digitoxin  is  insoluble,  while 
German  digitalin  is  soluble  in  watern  makes  the  truth  of  this  assertion 
ver)-  improbable.  It  is  probable  thatdigitalein,  digiioxln,  and  dlgiialiniim 
vcTum  of  Kiliani  have  similar  physiological  powers.  Arnold  and  Wood  * 
weie  unable  to  detect  any  qualitative  difference  between  the  action  of 
d^toxir,  German  digitalin,  or  tincture  of  digitalis.  On  the  other  hand, 
it  seems  to  be  proved  that  digitunln  belongs  to  the  saponin  group  of  drugs, 
and  is  physiologically  antagonistic  to  the  other  active  principles  of  digitiiliaK 

Physiological  Action. — Local  ,-Ution. — Locally,  digitalis  is  prob- 
ably  a  feeble  irritant,  althoiigh  there  is  some  reason  fcjr  Wieving  thai  the 
gastric  disturbance  which  is  apt  to  follow  the  administration  of  the  drug 
in  full  doses,  and  which  sometimes  interferes  gready  with  its  usefulness, 
is  at  least  in  pari  of  centric  origin. 


•Bufdel  [ffwli.  ft  Afim  Xm:  de  Tkfrap,  iRftg,  nvl.  35^),  BiouHTdd  {Bull.  Acad. 
Mid..  Paris,  i8S6,T»,,  »u  ssfit.  floblet  [/ftrrf,,  1873.3  S.,  L),  WflUV4:ll*  (/i^i'd,,  \^.  iJCJtvi.), 
Schiniedffheig  [^Arrhrv /  Rip^r.  Path.  u.  Fhartn..  111.  19.  and  1\.  igt),  RDUcbcT  {Ga- 
s^lrJtiM..  i»74),  and  VlMeieati  {MM.  Mod..  1?^,  I- ^S). 
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AbsorpH/m  and  EHnunation^ — Digitalis  yields  its  active  principles  to 
absorption  in  the  intt'stinal  tract  wJih  the  greatest  slowness  and  with  some 
irregularity,  hours  usually,  and  sometimes  days,  elapsing  before  the  fuU 
effect  ol  the  dose  taken  by  the  tnouth  is  produced,  Even  when  the  drog 
is  given  hypfidtrmitally  the  slawntss  of  its  atisorpiion  renders  it  an  unre- 
liable remedy  in  emcrgetidcb.  Concerning  the  fdte  of  its  active  princi- 
ples in  the  body  we  have  no  positive  knowledge.  The  experiments  of 
G.  H.  Roger'  indicate  thai  they  are  not  destroyed  in  the  liver,  and  they 
probably  escape  From  the  system  ihiough  the  kidneys, 

G^ncrcti  Action. — The  hrat  evidences  of  the  effect  of  moderate  doaea 
of  digitalis  are  an  increase  in  the  force  and  a  slowness  in  the  rate  of  the 
puISc,  the  pulse^wavc  becoming  extremely  large  and  hard.  If  the  doses 
be  increased,  dicrotisin  develops,  and  increases  itntil  the  pulse  becomes 
rapid,  broken,  irregular,  and  feeble.  During  all  this  period  no  symptoms 
are  ordinarily  produced  ;  after  toxic  doses,  however,  there  are  gastric 
uneasiness  or  vomiting,  lassitude^  proslration,  muscular  tremors,  lowered 
reflex  acti\'ity,  and  sometimes  convulsions,      (See  also   ToxUolo^y.  ) 

Nen'ous  Syii^m. — Upon  the  cerebrum  digitalis  has  no  influence  :  in- 
deed, its  eflecls  upon  the  nervous  system  are  everywhere  50  feeble  that 
tliey  are  not  apparent  except  after  the  very  largest  toxic  dose. 

As  the  result  of  an  elaborate  experimental  study,  A.  Wal*  con- 
cludes that  digitalis  first  le^tsens  reflex  activity  by  directly — i.€.^  inde- 
pcndendy  of  its  action  on  the  circulation — exciting  the  inhibitory  rcflejc 
centres  of  Sclschenow,  and  after  a  time  by  direcdy  paralyzing  the  spinal 
cord.  The  experiments  upnn  which  this  conclusion  was  based  are  di- 
vided into  two  series.  In  the  first  series  it  was  found  that  after  snidll 
toxic  doses  of  the  poison  great  diminution  in  the  reflex  activity  of  the 
frog  was  apparent  in  from  ten  to  twenty  tninutes,  and  continued  until  the 
death  of  the  baUiichiau,  but  that  this  diminution  for  from  twenty-five 
minutes  to  an  hour  was  immediately  suspended  by  section  oi  the  cord 
high  up,  the  reflex  activity  returning  at  once  lo  its  normal  state  ;  that 
after  large  doses  the  reflex  movements  were  almost  abolished  in  iwjc 
minutes,  and  continued  so  until  death,  but  at  any  time  during  the  first  ten 
or  twenty  minutes  they  could  at  once  be  restored  by  section  of  the  upper 
cord  ;  and  that,  fxith  after  large  lijyd.  after  small  toxic  do6«,  a  time 
finally  came  when  division  oF  the  cord  had  no  power  to  restore  the  lost 
reflex  functions.  These  experiments  have  been  confirmed  by  Meihuiaen,' 
In  Weil's  second  series  of  experiments  it  was  proved  that  the  action  of 
digitalis  upon  the  inhibitory  reflex  centres  and  the  cord  is  direct. 


In  these  cvpcriments  tKe  htarl^  of  fropB  were  cut  out,  or  their  motion  arrested 
hy  the  IliCiiI  application  uj  a  euutt^nlrated  sulutiou  of  potassium  iiitrcitc.  or  ren- 
dered slower  by  a  ililute  <io1ui.iDn  of  the  ^tiie  s^all,  and  the  effpcLs  erf  fh&ie  various 
procedures  upon  the  reflet  activity  were  studied.  Il  was  found  that  sloping  oi  the 
heart's  action  did  CJicite  the  Sct^chenow's  centre,  but  not  lo  nearly  so  p-cat  an  tjt- 
tent  as  Jid  digitalis,  and  thai  minuie  doses  of  digilalis  sometimes  slimulaled  the 
Seischtnow's  ganglion  and  lowered  refleic  activity'  before  the  heart  wa^  ^nsibly 
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In  r^Ard  to  the  ^inal  cord  U  vas  provtrJ  thai  when  ihtf  heart  was  kjlli^] 
k»cal  actfoTi  of  poiiish  Lh«  reflex  fiinctions  cif  the  spinal  gaiigLia  remsint^d 
Intact  fbr  a  mudi  longer  period  than  when  digitilis  WiU>  Hdministercd, 

H        JifusiUs, — That  digitalis  has  some  influence  upon  llie  voluntary  mua- 
^^rfes  has  been  proved  by  the  researches  of  Vulpian^  of  Dybkowsky  and 
Pclikan,*  aiu!  of  Gourvjt,'  all  of  i^Iujio  have  foimd  that  thif  miisctes  of 
frogs  poisoned  with  digitalis  respond  more  freely  than  is  normal  to  gal- 
^_  vanic  currenia.     This  action  upon  the  voluntary  muscles  is,  however,  so 
^Heebie  that   according  to  Gourvat  it  is  distinctly  less  than  the  influence 
cxerled  upon  the  nerves.      There  b  some  reason  for  bdievitig  thai  digi- 
talis aficcts  also  the  non-striated  musele-hbres  throughout  the  body. 
H         Cirathiwii. — Although  the  action  of  digitalis  upon  the  circulation  in 
rqDlUcs  and  maEnmala  la  very  similar,  there  seem  lo  be  certain  points  of 
difference  tor  which  no  satisfactory  explanation  is  fort  h  com  in  jj, 

IffalrafAfmr. — In  the  frog,  during  the  first  stages  of  digitalis  action  the 
blood- pressure  in  derated  and  in  the  last  st^ige  depressed.  Usually  the 
first  symptom  produced  is  a  slowing  of  the  heart's  action,*  due  to  a  pro- 
longation of  the  diastole,  which  may  be  complete,  but  sooner  or  later  is 
divided  by  an  aboriive  attempt  ai  ventricular  contraction.  The  systole  b 
BbnormaJly  enei^etic  so  that  the  ventricles  become  white  as  the  last  drop 
I  of  blood  is  squeezed  out  of  them.  As  the  action  of  the  drug  grows  more 
intense,  the  rhythm  uf  the  heart  is  very  much  aflected,  the  ventricle 
and  aurick  no  longer  beiiting  in  accord.     At  the  same  time  the  diastole 

■generally  becomes  imperiecl,  one  portion  of  the  ventricle  maintaining 
its  aystoltc  spasm,  while  the  rest  dilates.  Thus,  the  extreme  apex  may 
remain  hard  and  white  during  the  diastole,  and  even  hernial  protrusions 
of  the  ventricle  may  occur.  Finally,  the  heart  is  arrested  in  systole,  and 
as  ihe  imuscJe  so  hardens  all  power  of  responding  to  electrical  or  other 

™  cxcitanls  is  lost. 

^f  In  some  rare  instances,  instead  oi  the  above  scries  of  phenomena,  the 
diastolic  periods  throughout  are  prolonged  and  quitt,  and  after  several 
periods  of  relaxation,  lasting  for  ten  cr  twenty  seconds,  final  diastolic 
arrest  may  occur, 

tit  would  appear  definitely  settled  that  the  cardiac  phenomena  pro- 
duced by  digitalis  in  the  frog  nre  due  in  part  to  a  direct  acii^m  upon  the 
heart  itself.  Boehm"  and  Dyhkowsky  iind  Pelikan  have  found  that 
the  slowii^  of  the  heart's  beat,  the  increased  energy  ol  contraction,  and 
the  irregularity  and  linal  systolic  arrest  are  produced  by  digitalis  after 
division  of  the  vagi  ^nd  destruction  of  the  spinal  cord.  Again,  the  local 
application  of  digitalis  at  once  influences  the  heart  (T,  Lauder  Drunlon*), 
Moreover,  R.  Boehm,  usinj*  the  method  of  Ludwig  and  Coats,  has  deter- 
mined that  in  the  isolated  frog's  heart  digitalis  slows  the  rate  of  the  beat 
■^but  increases  the  ejcpendilure  of  power  by  the  heart.      After  a  large  dose 

■^K  *  Sorne  ahservcrs  have  noted  n  primary  nccetcmlion  of  the  beart'e  artion.hut  this  has 
occarred  sQtnrely  tbatil  probably  has  been  due  loaome  entraneous,  uptuAkcd  ceuse. 
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rhis  condition  of  canJiac  stimulation  is  followed  by  a  great  lessening  in  I 
DUlpul  of  power,  wliicli  is  apparently  due  to  imperfect  diastole  and  con- 
sequent non -admission  of  fluid  into  Che  ventricles.  The  he^rt  is  still 
actually  patting  forth  more  powen  but  this  power  Ls  wasted  in  ineffectual 
spasm^  and  does  not  accomplbh  work.  The  experiments  of  Williams'" 
ag^ce  with  those  of  Boehm  in  showing  that  the  cut-oul  frog's  heart 
actually  ejterts  more  than  its  normal  force  under  the  influence  of  digitalis, 
Williams  believes  that  the  increased  work  of  the  he-art  Is  largely  depend- 
ent upon  an  dtered  tone  af  the  muscle,  produdng  a  more  complete 
diastolic  enlargement  of  the  ventricles.* 

There  seems  to  be  no  doubt  that  ihe  drug  increases  the  activity  of 
the  inhibitory  ganglia  in  the  heart.  According  to  investigators,  there  is 
no  stage  in  which  stimulation  of  the  v^i  do€S  not  cause  diastolic  arrest. 
Tmieed,  Dybkowsky  and  Pclikan  have  seen  galvanization  of  nerves  pro- 
duce such  relaxation  in  the  auricles  after  the  ventricles  had  already 
become  permanently  contracted.  Further,  Boehm  has  found  that  a  stim- 
ulation of  the  pnetimcgas tries  which  is  insuffiriont  to  make  itself  felt 
before  poisoning  will,  iJter  the  eAhibition  of  digitalis,  cause  diastolic 
arrest  lasting  (or  many  minutes. 

It  appears,  therefore,  that  the  peripheral  cardiac  inhibitory  apparatus 
shares  in  tlie  stimulant  action  of  digitalis  ;  and  as  Boehm  has  found  that 
after  section  of  the  vagi  diasEolic  arrest  never  takes  place  in  frogs  poi- 
soned with  the  drug,  it  is  probable  that  this  rare  mode  of  death  is  really 
due  to  superex citation  of  the  inhibitory  cardiac  nerves. 

On  llie  other  hand,  however^  it  does  not  appear  that  the  condition  of 
inhibitory  excitement  is  the  sole  cnuse  of  the  slowing  of  the  pulse,  since 
Boehm  affirms  that  not  only  are  the  partial  contractures  and  the  systolic 
arrest  of  the  heart  produced  in  the  atropinized  frt^  by  digitalis,  but  also 
a  slowing  ol  the  heart-beat. 

That  the  systolic  arresc  of  the  frog's  heart  by  digitalis  is  not  of  the 
nature  of  a  paralysiti,  but  of  a  spasm,  is  indicated  by  the  fact  that  such 
drugs  as  muscarine,  applied  to  the  contracted  heart,  will  cause  it  to 
recommence  its  beat  (Schmiedeberg  "^  j.  The  experiments  of  Francois 
Frjnck^"  upon  the  isolated  apex  of  the  heart  ap|.>ear  to  show  that  digitalis 
acts  directly  upon  the  cardiac  muscle 

According  to  our  present  knowledge,  in  the  frog  the  slowing  of  the 
heart  by  digitalis  is  due  partly  to  an  action  upon  the  peripheral  vagi  and 
partly  to  some  other  cause,  whilst  the  increased  energy  of  the  heart  b  the 
direct  result  of  the  digitalis  upon  the  muscle-libre. 


*  In  apparent  opposil[oii  to  lti«  older  widtince  are  the  teaearches  oE  Donnldsf^n  and 
Stevens  {/oura.  ^ Physioiog^',  iv.).  For  an  elabonle  discussion  of  this  paper,  see  edito- 
rial in  7\erAp.  t-^aj,,  FebruaTj.  l*?5,  H.  von  UpencUowEki  (  J'*'^*"'"''  der  CoNgrcts /, 
Inner.  Med..  iSSg.  vili)  believes  tKat  digitnlia  acts  difiertntly  upnn  ihe  right  heail  [hfta 
ai>on  the  left,  orid  ^specialty  iipon  the  right  and  the  Itfl  dOI^^na^)-  nrlery^  cuuaing  the 
lottfT  to  beoveHxIled,  whilst  the  fcmifr  canlain^  no  moru  blood  ihar  ncl^l1a^  Wt  think 
Ihdt  hjfl  evidence  is  not  sufficient  to  establish  a.  theory  which  in  jtsclf  seems  so  un- 
rtfasonable. 
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Mawmal. — In  the  mammal  ihe  aotjon  o(  dig^iulis  upon  the  circulation 
y  for  ihe  puqioses  of  descriptiun  Ih?  divided  into  two  stages.  During 
the  Drst  stage  there  is  marked  slowing:  ol  the  heart's  beat,  with  lai^e,  full, 
hard  pulso-waves  and  pronounced  rise  in  the  arterial  pressure.  During 
\h^  second  stage  there  is  rapijiiy  and  usually  irregularity  of  [he  heart's 
beat.  In  the  latter  part  of  the  first  stage  there  is  marked  dicrolism  cf  the 
pulse,  which  increases  during  the  early  part  of  the  second  slagc^  so  jis  to 
convey  the  impression  that  the  increase  of  the  pulse-rate  \%  due  to  the 
division  of  the  cardi^e^  beat^. 

In  most  of  the  experiments  of  Arnold  and  Wood  upon  dogs  the 
change  from  a  slow  to  a  rapid  pulse  has  been  abrupt  and  usually  accnm- 
panied  by  an  enorinoua  rise  of  the  already  elevated  hlood-pressurc.  At 
the  end  the  fail  of  pressure  is  very  sudden  and  rapid,  so  that  it  has  imme- 
diately preceded  de^th. 

!n  explaining  these  phenomena  il  will  not  suffice  to  resort  to  the  residts 
obtained  in  experiments  upon  the  isolated  frog's  heart.  It  seems  lo  be 
dearly  established  that  in  poisoning  of  the  mammal  by  digitalis  the  heart 
is  arrested  not  in  systole bitt  in  diastole,  since  the  fact  has  been  confirmed 
by  Donaldson  and  Stevens,"  by  Cushny,'*  and  recendy  in  an  elaborate 
series  oi  experiments  made  in  the  University  of  Pennsylvania  Laboratory 
by  John  P.  Arnold  and  Horatio  C.  Wood,  Jr..  die  lacier  investigators 

I    being   well   mfoTmed   of^  and  meeting   Franck^s   denial  of   the  diastolic 

^uesL« 

^y  Notwithstanding  these  differences,  it  would  appear  eGtablisbed  by  all 

'  3ie  evidence  that  the  action  of  digitalis  upf.in  the  mammali;in  heart  is  in 
accord  with  its  influence  upon  the  batrachian  heart  in  regard  to  the  one 

^  great  physiologicaJ  fact  of  practical  importance, — namely,  that  the  mod- 
erate dose  of  the  drug  increases  the  force  put  out  by  the  heart  \  otirown 
experiments  would  indicate  ihat  this  excessive  cardiac  energy  in  the 
mammal  as  well  as  m  the  batrachian  may  persist  Co  the  last 

The  question  how  digitalis  primarily  slows  and  secondarily  increases 
the  pulse-rale  in  the  mammal  has  been  variously  answered.  In  his  origi- 
nal  memoir,  upon  which  has  been  founded  our  modem  Itnowledgc  of  the 
physiologicai  action  of  digitalis,  Traubo  stated  that,  after  section  of  the 
vagi,  digitalis  is  in  warm-blooded  animals,  with  rare  exceptions,  intspable 
of  reducing  the  pulse-ralCf  and,  contrariwise,  that  when  the  pulse-fre- 
quency has  been  reduced  by  the  drug,   section  of  ihe  nerves  causes  an 

I  immediate  and  very  marked  rise  in  the  rate  of  pulsation.  Klug  also 
affirms  thai  section  of  the  vagi  completely  does  away  with  the  slowing 
action  of  digitalis,  and  concludes  that  the  lessened  pulse-rate  is  entirely 


•  Thai  there  are  appnrrtiT  Imronaol  dIflerpticM  in  the  relailonK  of  certain  drogs  or 
dnif^ams  ig  the  mammAliftn  nnd  bulrachiiui  lieni^  seemii  estnbli^hf'd.  but  ihe  pral>jiriill- 
tie*  arc  that  thme  differtnc(*  are  doe  to  e^irHnecufi  (fltisrt  tinri  nre  not  efiseniinl.  Thus, 
occanline  to  the  etperinipnis  of  Mfl*ii,  when  rhe  frog's  heart  b  warmed  tn^^  C,  digl- 
taJls  arrest*  it  in  flmsiole,  nnd  when  ihe  hean  oj  the  mouse  h  crwled.  dicitnliR  Rin|»  ir  in 
«yfifDle  instead  nf  diastole;  whilst  Drinii]d«nn  and  Stevens  hnve  »ihown  thai  the  caEi[l1l1oli 
of  the  wenmis  clrj:ulaii<:»n  very  mBierlally  aflccis  the  hen.n-aciIon  ol  trogs. 
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due  to  stimulation  o\  the  pncumo^astric  centres.  The  bulk  of  mveati^- 
ti>r^i  however,  "such  as  Marme,  Ackermjtni],  Bulgari,  Schnabl.  Poppu, 
and  Katjimann"  (quoted  from  Cu^ihn)'),  have  found  that  section  of  the 
pncumogastric  docs  uot  completely  prevent  the  slowing  of  ihe  carJiac 
rate.  This  would  seem  to  indicate  that  in  the  mammal  digitalis  siimu- 
Utcs  centrically  the  inhib[tory  ner\"e  of  the  heart,  lA'hiUt  at  the  same  time 
also  in  some  otlicr  wa/  it  decreases  the  rate  of  the  cardiac  pulsations 
When  to  this  conclusion  13  added  the  fact  seemingly  estabibbed  by  the 
separate  researches  of  Ackerniann,  of  Artliur  R,  Cushny,  and  of  Arnold 
and  Wood,  thai  the  adnirnistmtioii  of  acroplne  entirely  does  away  with 
the  slo^'ing  of  the  pvibc  in  the  mamma.1.  it  would  appear  that  this  slowing 
of  the  puEse  is  due  to  a  simultaneous  stimulation  of  the  jineiimoj^a^tnc 
centres  and  of  the  peripheral  inhibitory  apparatus  in  the  heart. 

It  is  probable  that  the  compardtivc  effects  of  digilalia  upon  the  pncu- 
mogastric  centre  and  periphery  differ  in  different  indi^-iduals,  the  centric 
influence  usually  beings  the  most  powerful,  hut  in  some  cases  the  nerve- 
ending  being  even  more  svjsceplihie  to  the  action  of  the  drug  than  is  tlie 
centre  ;  in  this  way  the  very  pronounced  reduction  in  the  pulse-rate 
occasionally  produced  by  digiialia  in  the  mammal  after  section  of  ihe 
pncumogastric  may  be  explained  as  due  to  an  cAcepuonal  sensitiveness 
of  the  peripheral  ganj^lia  of  the  individual  animals  under  experimenta- 
tion. 

In  the  advanced  stages  of  digitalis -poisoning  in  the  mammal  there 
appears  to  be  paralysb  of  the  pneiimogastrtc  peripheral  ending,  or  else 
sucli  exceptional  irritability  of  the  muscle-fibres  that  the  pneuniogasiric 
nerve  has  li*st  its  control,  since  at  this  perif.Kl  galvanization  of  the  pneu- 
mogastric  docs  not  perceptibly  affect  the  cardiac  adion  (Cushoy,  Arnold 
and  Wood,  and  others).  h 

Digitalis  has  a  very  marted  action  upon  other  portions  of  the  mam-^ 
malian  heart  than  those  connected  with  inhibition.      In  the  first  period  of 
it5  action  the  diastole  is  more  compietc  and  the  systoles  more  powerful 
and   diso  thorough,  so  that  the   ventricle  is   more   completely   empticdfl 
of    its    hliK^d    tliaii    in    the    ordinary  normal   ciintriictiLin-        In    advanced 
Stages  of   the  poisoning   the  movements  of  the   heart  are  arhythmical, 
but    the    ventricular   contractions   become   very   rapid,    and   apparentl 
do  not  lose  their  force  ;   at  least  in   our  own   ctperinients   in  the   L'ni 
versity  laboratoriea,  with  the  exposed  mammalian  heart  under  observa 
tion,  the  change  from  the  Jirst  period  of  slow  pulse  showed  itself  in 
rapid  ahcr^lion  of  the  systolic  touEractions,  which  fjecome  progressive! 
faster  and  faster,  there  being  at  the  saujc  time  a  very  marked  increase  i 
the  arterial  pressure.      At  the  end  there  was  a  sudden  and  complete  fall 
of  the  arterial  pressure,  this  being  simultaneous  to  and  probably  depend- 
ent upon  the  ventricles  passing  inio  a  roiwUtltui  of  violent  imperfect  fibril- 
lary eodtractions  similar  to  that  which  has  been  called  J^irnmfr^fu'^gung 
by  Kronecker. 

The  rhythmic  acrion  of  the  ventricles  and  auricles  is  not  aBecied 
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thcraptrutic  dose  of  digitalis,  bul  after  the  to^Jc  dose,  at  the  period 
en  ihe  siow  beat  ia  changing;  into  the  rapid,  the  nonnai  relations  bc- 
iween  ihe  contractions  of  the  various  portions  of  the  lieart  are  often  lost. 
In  the  last  period  of  the  poisoning  ihc  auriculo- ventricular  arhytiuuia 
grows  more  pronounced,  and  finally  the  cardiac  contractions  become  en- 
tirely irregular,  until  at  last  there  is  that  condition  which  is  sometimes 
S|Hj!trn  of  as  dfrlirium  cordis. 

If  the  belief  of  Cushny,  that  the  differences  in  the  final  result  in  the 
digUali^ed  barrachian  and  mammaliaji  hearts  are  because  the  mammalian 
heart  I'i  not  capable  of  continuous  systole,  be  correct,  the  only  marked 
difference  in  the  action  of  the  drug  upon  the  two  hearts  b  in  the  efiect 
upon  the  inhibitory  apparatus. 

It  does  not  seem  to  us,  however,  ihat  the  whole  matter  has  as  yet  been 
worked  out.  Neither  the  theories  advanced  by  Cushny,  that  the  arhyth- 
mia  and  peculiar  ventricular  movements  ol  the  third  sta^e  of  digitalis- 
poboning  are  the  results  of  excessive  irriiabihty  of  the  cardiac  muscle, 
and  that  these  and  other  cardiac  phenomena  in  the  last  ^t^ige  of  digitalis 
action  are  produced  by  poisons  formed  in  the  heart  itself  by  its  own  action, 
nor  the  theory  that  the  advanced  phenomena  of  digitalis  cardiac  action  are 
largely  due  to  excewive  stinulatinn  of  the  accelerators,  ajipear  to  us  to  be 
established.  In  our  experiments  upon  the  exposed  mammalian  heart  we 
have  seen  in  the  final  acts  of  the  digiulis  drama  happenings  so  curious 
and  unexpected  thai  at  present  no  projxsetl  theory  as  lo  the  action  of 
the  drug  b  sufficient. 

The  question  as  to  the  comparative  action  of  digitalis  upon  the  ven- 
tricles and  the  auricles  is  one  of  distinct  practical  bearing,  but  cannot  at 
this  lime  be  fully  answered^  although  «  is  probable  that  the  drug  affects 
the  ventricles  more  than  it  does  the  auricles.  Kaufmann  states  that  be 
has  experimentally  proved  that  the  diastolic  as  well  as  the  systolic  intra- 
ventricular pressure  is  increaaed  by  digilatis,  but  that  the  diastolic  intra- 
auricular  pressure  is  slipihtly  diminislied.  This  would  indicate  stimulation 
of  the  auricles  as  well  as  of  the  ventricles.  The  pressure  within  the 
a.urides  would  naturally  not  be  increased,  because  digitalis  does  not 
increase  the  flow  of  blood  from  the  lungs  into  the  auricle ;  on  the  other 
hand,  the  intra- ventricular  pressure  during  diastole  would  naturally  be 
creajied  by  any  increase  in  the  power  of  the  auricle. 

Although  digitalis  does  increase  the  muacdar  enei^  of  the  heart,  it 
eems  scarcely  possiWe  that  the  enormous  rise  of  pressure  produced  by 
it  can  be  owing  to  this  alone.  This  a  priori  reasoning  has  received  ex- 
perimental confirmation  from  Malan  (quoted  by  FoLhergill),  Fothergih," 
Gourvat,  and  Aclccrmann,"  who  have  found  by  microscopic  studies  that 
the  arterioles  of  the  frog's  web,  or  of  the  mesentery  of  the  rabbit,  undergo 
very  marked  coniraciion,  e\'en  to  the  partial  obliteration  of  their  lumen, 
after  the  exhibition  of  digitalis.  Without  attaching  too  much  importance 
to  this  evidence,  the  finding  of  Traube,  of  Uoehm,  and  of  others,  that  after 
■tction  of  the  cord  high  up  the  arterial   pressure  Is  either  elevated  not 
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3t  all  or  noE  nearly  so  much  by  details  as  in  the  oofmai  anunal,  *  i 
stjong  indication  that  the  drug  tacreases  the  arterial  pressure  kirgelv  by 
mcrea^Jog  ihc  peripheral  resistance  ttitliour  ceoiric  vasu-molur  stunula^ 
tion.     There  b,  moreover^  much  sdll  weightier  e\Tdencc  oi  ihc  truth  of 
tbts  conclusion,     J.  F.  Williams  has  also  found,  alter  reduction  of  blood- 
preasmv  lo  zero  by  chloral,  that  digitalis  will  cause  rise  of  pressure.     This 
does  not,  however,  throw  much  light  upon  the  vaso-motor  action  of   the 
drug,  because  by  enormous  doses  of  chloral  the  heart  is  almost  as  much 
affected  as  is  the  vaso-motor  system.      Brunton  and   Meyer  injected  d^- 
talin   into  the  car  of  a  rabUt  whose  cervical  sympathetic  acd  pneumo- 
ga^rics  bad  been  destroyed,  but  were  unable  to  obtain  any  satisfactory 
result  ;  there  B"as  cenainly  do  constant  perceptitJe  contraction,  although 
sometinics  the  vessels  were  seen  to  cmply  themselves  more  rapiflly  than 
before  the  injection.     More  important  is  the  fact  demonstrated  by  Brunton 
and  Tuanicliffe,  ^' that  during  an  inhibitory  cardiac  arrest  the  blood -pressure 
^ks  much  less  when  drgitaUs  is  given  than  without  it.      Deci^ve  are  the 
independent,  though  consentaneous,  researches  of  Ringer  and  Sainsbury  " 
and  of  Donaldson  and  Stevens,  who,  using  the  method  of  Gaskell  more  or 
less  modified,  have  apparently  proved  that  digitalis  acts  upon  the  walls 
ol  the  arterioles.     They  destroyed  the  nerve-centres  of  a  terrapin,  exciscil 
the  heart,   and  connected  bottles  in  such  a  way  with  the  blood-vessels 
that  liquids  would  run  through  the  arteries  and  come  out  through  the 
veins.      Under  sucH  circumstances  they  noted  a  marked  reduction  of  the 
rale  of  flow  when  soluble   digitalin  was  placed   in   the  artificial  serum. 
That  in  the  normal  mammal  under  the  intluenee  of  digitalis  there  is  pro- 
nounced contraction  of  the  blood -vessels  seems  also  to  be  pro^'ed  by  the 
experiments  of  JohnC.  Hcmmctcr,  madewith  Ludwig^s  Strom  uhr,  in  which 
it  was  found  ihat  the  velocity  of  the  blood-eurrent  was  markedly  decreased 
by  digitalis,  though  the  pressure  was  increased.      R.  A.  Kobert,"t  in  a 
scries  oE  expcrimenis  similar  in  principle  to  those  of  Ringer  and  Salns- 
bury,  but  made  upon  the  excised  kidney,  found  that  digitalis  retards 


•  These  eipcrimcnu  have  been  foolradictcd  by  AckcrmanBT  who  ^tatn.  thai  he  has 
many  limE«  cut  the  spinal  cord  and  withoat  exccplion  found  a  very  marked  rise  o|  aneria] 
pte^ur?  ftrllDw  the  injection  of  dli^talb,  Unfortunately,  none  of  these  eiperimenls  have, 
Ihal  we  cir«  aware  of,  been  publi^hei]  in  deuil,nnd  it  iElber^fore  impossible  lo  analyce  or 
to  reconcile  fh«m^  but  Cotz  {S^MmidJ's  JiJirdui:hfr.  cWiVi.)  exprettes  the  qjpiniun  that 
Ackermjuin  did  not  fully  divide  the  coid  in  his  eipcrimcnts,  Gon  faiamelf  found  that 
a  riae  k  prc^iuced  by  d^gitoTin  after  division  of  the  cord,  but  of  so  unall  an  amount  as 
readily  la  be  accounted  for  by  the  ificreaied  power  of  the  heart-  A  similar  ti«e  ha« 
been  vbserred  by  I^Aufmann,  ^ho  does  not.  however,  give  the  extent  ol  it  tt  la  «t- 
cecdiagfy  probable  thai  Cork's  explanation  is  correct ;  moreoi-er,  it  is  possible  thai  the 
c«rd  in  these  ca^es  wasnot  entif^ly  cu^  We  hnve  found  by  actual  experiment  that  a  sfHnftl 
cordnuybcsodividcd  that  the  animal  bafi  neither  seniialfon  norpowercf  \-olnnEarynioiion 
below  the  point  of  section,  although  suflicient  nerve-fibres  Tvtaio  Iheir  inlegrly  lo  iraiis- 
>nit  vaso-molor  impulses^  so  that  ^alvanixation  of  a  sensitive  nerve  belcw  the  point  of  9tf- 
troa  prodnceE  Immcdtate  rise  of  the  arterial  presnire  without  eliciting  any  pAiu-crira  from 
the  animal. 

t  Kobert  tested  two  speclmena  of  tiiffilo.tHH  and  dij^'/airtm  which  had  been  supplied 
by  Schraiedebcrg,  their  discoverer,  and  fii^und  thai  instead  of  contrncttng  the  vessela  of 
the  kidney  they  actively  dilated  them  and  increased  the  Bow  ol  liquid. 


CARDIAC   STIMULANTS. 


30" 


tly  ihe  flow  of  liquid  through  the  oi^an^  and  therefore  nets  directly 
upua  the:  coats  of  iheamalEer  vessels  ;  alsodiat  digitalis  and  the  nilj-ites  (see 
page  246)  are  mutually  antagonistic.  The  condusion  appears  to  be  estab- 
lished that  digitalis  has  a  direct  Gctt&n  upon  fh^  it'ufh  of  the  arterites,  but  it 
IS  highly  probable  lliat  it  also  acts  upon  iht^  vaso-vnoior  centre  in  the  m^diillti. 

[t  has  been  shown  that  the  dicrotisni  in  the  Frog's  pulse  is  due  lo  an 
attempted  diastole  before  the  systolic  impvitse  has  yielded  ;  and  Kauf- 
mann  has  determined  that  in  the  mammal  a  similar  partial  relaxation, 
arrested  by  a  renewed  very  brief  systole,  occure  and  gives  origin  to  the 
double  pulse.  Kaufmann  has  also  noticed  that  a  tendency  to  cardiac  tct- 
antt!^  15  manifested  in  the  horse,  as  in  the  Irog,  und^T  the  influence  ol 
digitalis,  tmt  thai  in  the  former  animal  a  ^lermanent,  complete  cardiac 
spasm  never  occurs. 

The  following  proposition  expresses  our  present  knowledge,  and 
robably  is  very  close  to  the  iriilh  in  regard  to  the  action  of  digitalis  upon 

lower  mammab. 

Digitalis  in  mcderate  doses  stimulates  the  museuJor-m&tctr portion  of 
ikf  ktart  (probably  its  contained  ganglia),  increases  the  activity  of  the  in- 
hibitory apparatus,  and  causes  co'ilracticn  of  the  arterioteSy  probably  by  au 
action  ow  the  vaso-motor  centres  In  the  cord,  and  also  upon  the  walls  of 
the  arterioles.  As  a  consequence  of  the  first  action,  the  cardiac  beats 
become  niudi  stronger  :  as  the  result  of  the  last,  there  is  a  narrowing  of 
the  blood-paths,  and  an  increased  resistance  to  the  passage  of  the  vital 
fluids  which,  acting  on  the  already  excited  inhibitory  system,  aids  in  the 
wir^  of  the  pulse-* 

iVfl'^- ^According  to  our  experience,  decided  therapeutic  doses  of 

digitalis,  in  man,  produce  great  reduction  of  the  pulse-rate  and  some- 

dicrotism  of  the  pulse,  and  increase  the  size  and  force  of  the  wave, 

[the  same  time  augmenting  the  arterial  tension.  Poisonous  doacs  in- 
lice,  after  a  time,  increase  of  the  pulse-rate,  with  smallness  of  the  wavcn 
Sphygmographic  studies  of  the  eflect  of  digitalis  upon  persons  suffer- 
ing from  various  acute  aiid  chronic  diseases  have  been  made  by  Le- 
groux,  Bordier,"  Constantine  Paul,"  and  Paul  Lorrain."  The  problems 
offered  by  these  gefitlemen  are  ao  complex  as  to  render  a  detailed  study 
almost  impossible  ;  but,  as  a  whole,  their  tracings  seem  to  confirm  our 
personal  e^fperiencc.  Paul  Lorrain  caQs  attention  to  the  fact  that  when 
the  drug  has  reduced  the  pulse-rate  very  greatly  a  second  abortive  systole 
C3I],  or  auscultation,  sometimes  be  heanl  occurring  during  the  long  dia- 
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•  Bay^ri  {Airad.  Royaic  de  M'Sd.  de  BeffigH^.iv  sti\i:.  1892)  is  slalcd  lo  have  ^ounJ  in 
do^  iKa:  ihe  prcaaufc  in  the  pulmonaty  xrtvry  a  dcpnased  rather  Ihon  lucrt-aacd 
er  the  <cli<iii  of  dl^talia  ond  siroptinnihu^  at  a  lime  wlti-n  (he  aurtic  pressure  is  cnor- 
ttai,\y  uuftiiicmcd.  The  importance  o!  ihn  is  easily  atcn ;  it  impH«  an  extraordimuy 
pbygU^liq^ial  dii^a^^i^riaiUrn  between  iliv  rig^L  and  left  heart,  ixnd  ha^  alao\cry  clo^c  rela- 
tions with  il*  ilicr;ipciiEicti3cof  iht  aKcnls  in  pneumunia  and  olhcrcondiiiona,  Wc  have 
nut  seen  aity  dciuil^  rrpcui  uf  theejipcrimfnt^dl  Dayci.  not  ha>e  we  seen  the  mcmniraof 
Bradfitrd  and  \A  Bockerliain,  vfho  arc  L|aoIcd,  without  referent,  as  Imving  uUaincd  a 
(UllE^rcni  rcsuh  in  1090. 
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stole,  and  some  ol  his  sphygmographic  iracing:s  are  markedly  dicrotic 
It  U  evident  ihai  in  man  ihe  second  systolic  movement  occurs  predsdj 
as  in  animals  ;  and  it  seems  very  certain  ihat  the  proposition  framed  itys 
the  lower  mammals  apphcs  also  to  man. 

When  the  pulse  has  been  reduced  by  digitalis  to  40  or  50  a  min- 
ute, the  cliange  from  the  recumbent  to  the  erect  position  will  not  infre- 
quently sLifhce  to  alter  at  once  tt3  character,  so  that  It  will  become  small, 
and  rapid,  even  t  50  per  minute-  The  explanation  of  this  seems  to  be  tiai 
the  heart  of  such  a  patient  is  just  in  the  position  in  which  the  diastolic 
iiripube  is  being  overcome  by  the  excessive  systolic  stimulation  of  the 
drug.  While  the  patient  is  recumbent,  the  line  is  not  passed  over,  bul 
(he  additional  stimulation  of  the  erect  position  carries  the  heart  beyoixl 
the  limit  of  regular  diastole,  and  the  over-edects  of  the  drug  are  at  once 
manifested. 

L^rinary  Serretimt. — The  influence  of  digitalis  upon  the  urinary  secre- 
tion in  health  has  been  studied  by  numerous  observers,  witli  sudi  diverse 
results  as  to  prove  that  the  action  of  the  drug  or  the  kidneys  is  so  incon- 
sistent and  varying  as  to  render  it  probable  that  it  is  in  great  measure 
indirect  rather  than  direct.  Thus,  Jorg,  Hammond,"  and  Bruntcn  bar 
found  the  secretion  more  or  less  decidedly  increased,  and  Homolle. 
Wino^adofl.'*  Sladion,  and,  according  to  Btunton,  also  Krahmer, 
Kluyskens,  Vaasid,  and  Shohl,  have  found  it  Hther  uninfluenced 
diminished.  Kaufmann  has  found  it  uniformly  diminished  in  the  dog- 
The  urea  in  the  apparently  very  careful  experiments  of  Wino^rado 
of  Stadlon,'*  and  of  Hammond  was  diminished,  while  in  the  almost 
equally  elaborate  experiments  of  Dninton  it  was  increased.  All  four  uth^ 
servers  noted  lessening  of  the  chlorides.  M^gcrand,  using  the  crystat^l 
hzed  digitalin  ol  NaliveDe,  found  his  urine  increased  twenty-five  per  cent 
but  his  urea  diminished  twenty  per  cent-  Auguste  Meusnier"^  baa 
sought  without  success  for  sugar  in  the  urine  both  of  patients  taking 
large  doses  of  digitalis  and  of  rabbits  poisoned  with  the  drug,  Kaul- 
mann"  states  that  digitalis  leaves,  or  preparations  which  produce  local 
irritation,  cause  in  the  dog  an  increase  in  the  elimination  of  urea,  but  that 
when  digitalin  is  given  in  solution  the  excretion  of  urea  is  dimimshcd. 
G,  P^  Sereschnikow,  as  the  result  of  experiments  upon  man,  finds  that 
digitalis  has  no  pronounced  constant  effect  upon  nitrogenous  elimina- 
tion. He  is  conhrmed  by  AlesecvsbyT"  whilst  1.  Beljakow*  asserts 
that  the  drug  increases  the  eUminaiior  of  the  chlorides,  sulphates, 
phosphalea. 

Ti'mp^raiure. — -  Toxic  doses  of  digitalis  lower  the  temperature  a  nu 
ber  of  degrees  in  healthy  men  and  animals.  It  would  seem,  however, 
that  ihe  fall  of  temperature  is  genc:[ally,  if  not  aUiiys,  preceded  by 
rise,  Bs  has  been  noted  Ijy  Bouley  and  Reynal,  by  Dam6ril.  Demarquayj 
and  Lecointe  (quoted  by  Brunton)^  by  Hirtz,  by  Legros,"  and  by  Go 
vat.  Kaufmann  l>e!ieves  that  such  rise  is  due  to  the  local  irritari 
caused  by  the  drug,  and  asserts  that  if  no  irritation  be  produced  there  i 
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sdways  in  ihe  animal  a  fall  of  rectal  temperature  (a4-o,5'  C. )  alter  even 

a  feebli?  dose  of  iJi^it^in. 

The  cflect  of  IkcrapcHtii:  doses  in  the  normal  condition  has  not  been 
closely  studied,  that  we  are  aware  of.  But  in  a  number  of  cases,  chiefly 
ot  pneumonia,  Z.  E.  Cablenl/.,"  (ound  tlmt  afiom  twelve  huuis  after  the 
fall  of  the  pulse  there  was  also  a  fail  of  temperature.  The  tendency  of 
our  present  knowledge  is  to  connect  "he  changes  in  temperature  induced 
by  digitalis  with   ihe  changes  of  the  circulation  :  and  it  seems  very  pos- 

fnblc  that  therapeutic  doses  in  health  may  be  found  to  increase  bodily 

Bnt,  although  in  fever  they  may  diminish  it. 

^V  SOMMAHY-— It  ^voidd  appear  to  fbllow,  fl'Oin  ejcDerimeotB  unoa 
^BoeB,  that  the  toxio  dose  or  dl^taLls  iidmarlly  lohiblts  reflex  aoIdOD  by 
^nmoiatloo  oF  Setae henoiir'B  eetitre,and  subsequently  directly  paralyzaa 
the  motor  tract  of  the  spinal  cords  This  influence  ie  not,  bo^'ever,  vary 
apparent,  even  io  the  lower  mam  male,  and  In  the  human  individual  tho 
eymptonks  of  di^laiia-poisaitins  aro  obisfly  manirasbed  in  IrritatioD  of 
tlie  stomach  and  dJsturbance  of  the  circulation,  death  finally  occiiniRS 
in  ooUapso,  eometiinea  preceded  by  delirinm,  etuporj  or  eonvulaiona, 
tlioofh  consciouQne^a  is  long  preecrr^  The  thcrapoutic  dodc  of  di^- 
tftUa  acts  almost  solely  upon  the  clrcolatloD,  slowing  the  rato  and  In- 
creaslniT  thB  forcu  of  tha  heart's  beat  by  a  direct  ^UmulatJng:  aotlon  oa 
tho  pneumoff&strie  nerves  and  upon  the  heart  ItBclT-  By  thid  cardiao 
icfloeuoe,  and  also  by  contracting  tbc  blood-veascla  through  a  direct 
action  upon  their  "walls,  and  also  probably  upon  the  vaeo-motor  oec- 
trea,  the  th«rapeu1ic  dose  of  dlKitalie  enormously  Inorbaeea  arterial 
pre'Saure^  Probably  by  Its  direct  Influence  upon  the  heart-rauecle,  and 
aleo  by  stimulating  the  pceumogBBtrio  or  trophic  caJdiac  nerve,  and  by 
increasing  the  blood-eupply  of  the  heart,  in  certain  diseased  conditiona 
dl^i talis  BiCiA  DOtonJy  asacardlacstimulaDt.but  also  as  aoardiae  tonio. 
In  the  fW>ff  the  heart  atopa  in  systolic  apasm  ;  the  Tnanunallan  hoart,  after 
going  into  a  condition  or  flbrlllary  eontraotionfi,  ceases  all  moveinant 
io  diaetolo-  The  active  principles  of  digitalis  aro  absorbed  and  proba- 
bly eliminated  through  the  kidneys,  though  in  health  the  diuretic  action 
of  the  drug  is  extren^ely  uueertaliL  Upon  the  alimentary  canal  dlgitaliH 
actsafian  irritant,  afTiBctlns^  the  stomach  more  than  the  Intestines,  and 
\?beu  in  f\i]l  dose,  prcktuoins  gastriQ  pain  and  vomitings 
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Therapeutics. — The  cliie(  cHnical  use  of  digitalis  is  in  diseases  of 
the  heart  ;  and  from  what  has  been  said  of  its  phyiuologLcal  action  it  logi- 
cally folfows  that  it  should  be  useful  in  loss  of  cardiac  power 

When  the  nuif^cle  f)f  the  heart  is  for  any  reason  unequal  to  the  task 
set  it,  the  systoles  Income  rapid  and  iniperfect,  and  by  this  irr^ukr 
action,  the  ventricles  neither  completely  filling;  nor  completely  emptying 
ihemselves,  increase  the  embarnissnient.  Under  tfiese  circumstances, 
<li£ital[s»  by  lengthening  the  diastolic  pauses  and  increasing  the  force  of 
the  systolic  contractions,  causes  the  ventricles  to  (ill  themselves  com- 
pletely in  the  one  and  to  empty  themselves  completely  in  the  other  acL 
By  subduing  irregular  action  through  llic  inhibitory  nerves,  and  by  ener- 
^ing  the  muscular  power  of  the  heart-walls,  the  remedy  is  of  incalcu- 
lable service,  andf  Increasing  arterial  tersion  all  over  the  body,  causes  the 
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disappearance  or  tesseniag  of  symptoms  dvie  to  low  pressure  in  the 

ries. 

It  IS  a  logical  necessity.  It  our  reasoning  as  to  the  physiological  action 
of  digitalis  has  led  lo  a  correct  result,  that  the  drug  should  be  oJ  the 
greatesi  service  when  ihe  lesion  is  simpJy  loss  of  cardiac  power  ;  and 
clinical  experience  tallies  with  this  a  prwri  argument.  In  simple  diicUa- 
ihn,  or  in  simpk  faJhjn'  of  the  cardme  muscle  without  degenerative 
changes  or  valvular  lesion,  the  results  of  the  use  of  digitahs  are  most 
favorable. 

Oa  the  other  hand,  in  simpU  hypertrophy  digitalis  does  harm,  and 
ehotild  never  be  used.  It  must  be  borne  in  mind  that  although  this 
agrees  with  what  the  experimentalist  has  proved  to  be  the  action  of  digi- 
lalb,  yet  it  was  discovered  independently  as  a  clinical  fact  by  practi- 
tioners. Thus,  Niemeyer,  who  ridiculed  experimental  therapeutics  be- 
cause he  would  not  take  the  trouble  to  study  them  deeply  and  practically 
and  was  therefore  incapable  of  understanding  them. — Nicmeycr  saya, 
"Digitalis  in  pure  uncomplicated  hypertrophy  is  unsuitable," 

Valvular  lesion  of  the  heait,  as  is  well  known,  gives  rise  under  un- 
favorable circumstances  to  dilatatioEi,  but  in  favorable  cases  to  hyper- 
trophy, or  rather  in  the  great  majority  oi  Cnises  to  hypertrophy  with 
dilatation.  Following  out  the  principles  already  inculcated,  it  might 
seem  at  first  that  the  use  of  digitalis  in  hyperCropKied  hearts  with  val- 
vular  lesion  ought  to  be  reprobated.  But  it  is  known  clinically  that  digi- 
talis often  does  good  in  valvular  lesion  with  enlargement  ol  the  heart. 
The  results  of  logical  deductions  from  our  physiological  conclusions  as 
premises  are.  however,  not  really  at  variance  with  this.  It  must  be 
home  in  mind  that  structural  hypertrophy  and  functional  hypertrophy 
are  different  things  :  by  this  is  meant  that  although  a  heart  be  enlarged 
and  absolutely  stronger  than  normal,  yet  it  may  be,  relatively  to  the 
work  required  of  it,  wtak^  Thus,  if  i  reprcsenla  the  normal  work  of 
the  heart  and  i  its  normal  power,  if  the  former  be  increased  lo  4  and  the 
latter  KJ  j  the  heart  is  really  in  the  position  of  a  weak  organ,  although 
possessed  of  three  times  its  original  strength.  Hence  it  is  that  digitalis 
is  often  useful  in  valvular  disease  with  hypertrophy.  In  the  vast  majority 
of  cases  the  heart  with  diseased  valves  is  In  the  position  just  spoken  of :  but 
aomelinica  the  work  advances  only  to  2  and  the  strength  to  3  ;  then  the 
hypertrophy  becomes  excessive,  and  digitalis  will  increase  the  difficulty. 

In  mitral  irtsiiffinenfy  and  in  mitral  stenosis  digitalis  is  often  of  greac 
service.  It  is  evident  that  in  both  instances  the  valvular  lesion  leads  as 
its  first  result  lo  pulmonic  hj-per^emia.  How  docs  the  digltalb  lessen 
this?  In  the  case  of  stenosis,  the  diastole  being  lengthened  by  the^ 
remedy,  the  auricle  fs  afforded  more  time  to  empty  itself  into  the  ven- 
tricle through  the  narrowed  orifice,  and  at  the  same  time  is  strengthened 
in  its  contracting  power;  evidently,  then,  the  left  ventricle  when  its 
systole  occurs  will  hiive  much  more  to  contract  on  than  before  the  digi^ 
talis  was  administered,  and  the  amount  of  blood  in  the  systemic  circula* 


CARDIAC   STIMULANTS. 


3PS 


>n  will  be  increased. — r./'.,  the  amount  in  the  pulmonic  circulaiion  will 
)e  dimintshed  ;  (urtliei,  the  right  vi?Litricle  will  have  greater  powei"  af- 
forded it  to  force  the  blood  through  the  lungs. 

In  mitrai  instifftcten^-  ihe  mechanism  is  difl[erent,  but  the  result  is  the 
B3jne.  The  increased  power  of  the  systole  will  throw  proixfriinn^tely 
KDorc  blood  through  the  aortic  orifice  than  through  the  partially  open 
valve.  The  opening  at  the  insufficient  mitral  valve  is  much  smaller  and 
more  obsimcted  than  the  aortic  orifirp.  As  the  force  or  rapidity  of  the 
ciurent  increases  under  the  action  of  digitalis,  the  friction  becomes  greater 
at  both  orihecs,  but  (he  ratio  of  increase  is  e\'idently  far  higher  in  the 
small  choked  mitral  lealc  than  in  the  wide  aortic  opening.  Hence  the 
large  orifice  cfini>iancly  gains  upon  the  smnller  as  the  cardiac  force  ia 
increased,  and,  more  blood  passing  into  the  systemic  circuiatioHi  the 
pulmonic  vessels  are  •relieved.  Again,  the  right  ventricle  shares  the 
stimulant  action  of  the  drug,  and  acts  more  siRingly  upon  the  pulmonic 
circulation,  resisting  the  direct  backward  flow  from  the  auricle.  There 
arc  cases  of  mitral  cardiac  disease  in  which  digitalis  seems  to  be  indicated, 
b«t  when  given  acts  unhappily.  In  some  of  these  cases  The  augmented 
dislresi  is  probably  caused  by  a  strain  upon  the  auricles.  H  the  ventricle 
be  already  loo  strong  lor  the  auricle,  and  if  by  virtue  of  a  verj'  patulous 
mitral  valve  the  backing  of  the  blood  upon  the  auricle  is  very  easy,  it  is 
readily  understood  how  increasing  the  power  of  the  ventricle  may  aug- 
ment the  auricular  strain,  Especblly  is  this  consideraiiun  important  in 
the  light  of  Kaufmann's  researches,  which  seem  to  show  that  the  ventricle 
is  more  affected  by  digitalis  tban  is  the  auricle,  and  hence  that  a  stimu- 
lated ventricle  may  have  to  be  met  by  a  non-stimulated  auricle. 

In  aortic  constriction  digitalis  is  useful  when  the  heart-power  begins 
to  laiL  In  th^e  cases  compensatory  hypertrophy,  with  slowness  of 
action,  is  very  apt  to  occur,  or  even  to  become  eitcessivc  ;  much  more 
frequently  does  this  happen  than  in  mitral  disease.  Again,  in  nQrHc 
msuffxcifnty  the  prolonged  diastole  of  digitalis  action  favors  the  return 
oi  blood  to  ihe  heart,  and  is  not  advantageous.  U  is  evident  that  digi- 
talis 15  not  so  generally  useful  in  aortic  as  in  mitral  dbease  ;  nevertheless, 
when  the  heart-muscle  fails,  and  the  hypertrophy  is  not  compensatory, 
the  drug  isi  useful  in  both  aortic  stenosis  and  insufficiency. 

From  the  cousideia lions  which  have  been  brought  forward,  it  is  very 
evident  that  a  knowledge  of  the  relation  oi  the  heart-muscle  to  the  vork 
required  of  it  in  any  Individual  case  i&  much  more  necessary'  to  the  thera- 
peutist than  to  kno^s'  what  valve  is  dbeased. 

In  ^'^irriiahie  heart"  of  soldiers — a  disease  or  condition  of  cardiac 
trriuhiLty  evidently  connected  with  muscular  weakness,  and  very  prob- 
■^ly  dependt-nt  upon  e.xhausrion  of  the  inhibitory  nerves — Da  Costa" 
^Btlf^d  that  in  the  early  stages  of  the  affection  digitalis  not  only  acted 
I  belter  than  any  other  remedy,  but  even,  when  administered  continuously 
for  some  lime.  oFten  effected  a  permanent  cure.  When  hypertrophy  had 
[   taken  place,  the  drug  was  of  little  use. 
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The  rdiof  afforded  by  di|;ilalis  in  not  too  inveterale  cardiac  dkast 
m  often  in  a  measure  permanent,  because  ihe  dmg  may  aid  verj-  raaicri- 
ally  in  the  production  of  compensatory  hypertrophy.  Dilatation  isca- 
tain]y  more  apt  to  occur  when  the  muscular  fibre  is  lax  and  acting  fetl^w 
than  when  it  is  toned  up  and  in  vigorous  play  ;  secondly,  the  stimulus  la 
acdon  in  a  muscle  is  alinoat  of  necesniily  direcdy  or  indliccdy  a  sdiaulis 
to  its  nutrition  ;  thirdly,  it  appears  probable  from  the  researches  o\ 
kell  that  the  period  of  inhlbiiion  is  one  of  siructural  upbuilding,  and 
therefore  the  pneiimffg;i-stnc  nerve  Is  trophic  in  its  nature,  so  that  it  \s 
probable  that  digitalis,  by  stimulating  the  trophic  cardiac  ner^c,  beadiB 
the  cardiac  nutrition  ;  lastly,  improved  systemic  circulation  means  in^ibr 
more  intense  degree  improvetl  Wood-supply  to  the  cardiac  muscle,  i^s 
shown  by  the  foUofting  considerations- 
Daring  systole  the  cardiac  muscle  contracts  so  as  completely  lo 
squeeze  ont  all  the  venous  blood  from  the  heart-walls.  The  arterial  blond 
enters  during  diastole,  and  the  iorce  which  drives  it  into  the  related  wills 
is  derived  from  the  arterial  system.  The  coronary  arteries  arise  nearly 
at  a  right  angle  to  the  aorta  :  the  blood  squirts  into  the  latter  during  syv 
tolc  in  an  unbroken  stream,  and  probably  does  rot  enter  freely  the  ox* 
nary  artery.  But  when  the  rciluN  wave  comes,  the  aortic  valve  flaps  to, 
and  the  whole  pressure  of  the  blood-column  forces  the  liquid  into  the 
open  cardiac  arteries.  If  ihe  arterial  sysiem  be  emptied,  or  neariysoi 
the  arteries  arc  not  distended  sufficiently  to  give  origin  to  a  powerful  re- 
flux wavc^  and  but  little  blood  enters  the  coronary' artery, — r^,,  the  cardiac 
walls.  The  dilated  feeble  heart  is  unable  during  sj'stole  thoroughly  to 
free  Its  walU  of  venous  blood,  and  during  diastole  the  force  Is  lacking  bi 
driving  in  the  arterial  blood.  Digitalis  enables  the  cardiac  muscle  coirf, 
pletely  :o  free  itself  of  venous  blood,  and  at  the  same  time,  by  restoring 
to  a  greater  or  less  degree  the  normal  lialance  of  the  circulation  and  re- 
moving  the  excess  of  blood  from  the  general  venous  system,  givw 
aorta  sufficient  blood  to  provoke  an  active  reflux,* 

That  digitalih  exerts  the  nutrient  and  trophic  influence  here  set  i 
has  been  strongly  confirmed  by  the  i"e3earch  of   Hare   and   Coplin, 
which  it  was  found  that  the  continuous  giving  ot  digitalis  to  young  pi 
produced  a  distinct  increase  in  the  size  and  weight  of  the  heart  as 
trasted  with  control  animab  of  the  same  litter. 

If  ai  uneMrr'sm,  or  in  general  capi/lar^' aik^rffma,  there  be  increaseil 
resistance  to  the  drciilaiion,  and  the  heart  have  not  sufficient  power 

'  W<?  bavc  Irt  Lhis  paraKT^pli  AlamJ  av  in  pri^vicjus  cilitmn^,  allhuuKh  thr  etpct^mpnt 
of  MuTliJi  accm  1u  sfauw  thul  (lie  EirculaLtuii  i^  inusE.  iii:[ivt:  in  tlit  lit:an^&  wall  during  5) 
tolc,     Tlie  appearance  of  llit  wall  ol  a  diELSlolic  lurarl  Ji5  cudlraaltii  njth  thilol  asyst* 
heart  make?  one,  however,  loalh  (oaitmit  ih^- i:andii5iun  (hat  die  blood  enters  die  mi 
cka  BA  frwiy  during  ayalule  fl*  in  the  first  fjcriod  \tl  Jiaitolc.     Mureuvcr,  tvcii  If  Marliil'» 
view  wertodopttd.  ikc  Lhcrnpcmic  reasunini-  would  have  tobethflnned  In  wordiag  only, 
not  indrlfl.  Ihe  latts  remaining  (hal  llit  heart- m uaclc  f«Is  mo5l   ptiwertully  failure  of 
flrtedal  tirculetian.  and  tliat  Iherefon:  cardiac  overwork  and  starvation  areapE  |o  euhand 
in  hand*  so  thai  itic  rdief  "i  ihc  drculntitm  by  ihe  dtgitalu  may  bring  abiHiL 
BCnt  nutritive  chani;»  in  the:  he^K-inusd^. 
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fet  thb,  digitalis  may  be  uselid,  but  musl  be  employed  with  cauticin, 
not  only  increases  arterlai  pressure,  but  also  causes  the  pul3e-wave  to 
o(  enormous  she  as  well  as  p(>wcr.  so  Lhat  there  is  great  danger  of 
di&tending  and  tearing  open  the  thinned  wall  of  an  aortic  aneurism-  The 
use  of  digitalis  Jor  ihe  purpose  of  "  qukiing  the  circulation'*  in  aneuriam 
is  very  dangerous.  We  hav'e  seen  immediately  fatal  hemorrhage  pro- 
duced thereby. 

In  cardiac  drt^sy  digitalis  is  of  service  probably  not  only  by  regu- 
Uting  through  the  heart  the  circulation,  and  by  evacuating  the  surplus 
fluid  through  the  kidneys,  but  also  by  an  action  upon  ihe  vessels,  vaso- 
inotaT  weakness  being  evidently  a  strong  factor  in  tbe  production  of  dropsy. 
In  end^ardiiis  and  in  inyoearditis  with  marked  irregularity  of  the 
cardiac  action  and  failing  power  there  is  natnrally  a  strong  impulse  to 
the  adniiniMration  of  digitalis.  It  should  be  remembered,  however,  that 
ID  an  acute  inflammation  of  the  lining  membrane  of  ihc  heart  the  action 
ol  the  heart  is  often  really  of  the  nature  of  an  eKdtemenl,  and  tJiat,  there- 
fort,  ii  would  apHori  he  ejcpecied  that  digitalis  would  do  harm  rather 
than  good-  Restrained  by  this  belief,  we  have  never  used  digitalis 
boldly  in  this  condition,  but  from  the  doses  given  have  failed  to  per- 
ceive any  good  effect.  In  the  after^siagea  of  an  endocarditis^  when  the 
heart  b  troubled  with  recent  patency  of  valve,  digitalis  is  a  remedy  of 
the  very  greatest  importance^  often  relieving  the  symptoms  dislincdy 
and  very  strongly  favoring  the  development  of  that  compensatory  hyper- 
trophy in  which  lies  the  only  hope  of  the  patient.  During  the  eAhibition 
of  the  digitalis,  however,  the  patient  should  be  closely  watched,  and  any 
evidence  of  either  action  or  growth  of  the  heart  should  lead  to  the  sus- 
pension of  the  dnig- 

Tn  acute  myocarditis  digitalis  b  commonly  ftbsolutcly  inefSdcnL 
How  Far  its  action  upon  the  muscle  itself  will  rertder  it  harmful  is  at  pres- 
eni  unknown. 

These  statements  arc  so  correct  that  in  cases  of  rapid  degeneration  of 
the  muscles  from  diseases  of  the  coronary  artery  the  effect  of  digitalis 
can  sometimes  be  made  available  for  diagnostic  purposes.  When  the 
symptoms  point  strongly  to  coronary  artery  diseases,  and  digitalis  freely 
given  faiis  to  exert  any  perceptible  influence  upon  the  heart,  the  progno- 
sis is  most  grave. 

Digitalis  in  large  doses  is  a  valuable  cardiac  stinmlant  in  iy/icopc  or 
sudden  collapse  from  hemorrhage  or  other  cause.  To  overcome  its  slow- 
ness of  action  we  have  used  it  hypodermically  often  with  excellent  effects. 
From  twenty  to  thirty  minims  of  the  tincture  should  be  injected  into  the 
aim.  and  repeated  in  half  an  hour  if  absolutely  necessary,  or  a  grain 
ol  digitalin  maybe  substituted.  In  our  e.vperience*  digitahn  has  sev- 
eral lime*  given  rise  to  severe  local  irritation,  the  tincture  very  rarely, 

*  LocaI  IcrilfltifiD,  and  even  the  prudui:tian  at  abacFsaes,  have  alfio  h^een  noted  Yff 
vu-Lous  atMCTV'crt  besides  oursvlvea.  S?e  Wilkcw^i  [Dauisfhis  Archie /,  JCIm^  Mfd-t 
gytii-  I4^J ;  also  Pel  \  Cfniraib./.  Med.  Wisi..  iS??,  169). 
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In  many  cases  of  general  debility  or  ao-callcd  n^ttrasthenia.  although 
there  may  be  no  clbease  of  the  organs  especially  concerned  in  ihe  circu- 
lation, the  latter  is  exceedingly  feeble,  and,  as  a  consequence,  all  pomons 
ol  the  system  arc  imperfectly  supplied  with  blood.  Under  ihcae  circum- 
stances preparations  of  digitalis  £ire  very  useful  <is  general  Ionics. 

A  number  of  eminent  physicians  assert  that  ihey  have  obtained  excel- 
leMt  results  by  the  use  of  half  an  ounce  of  t1ie  tincture  of  digit-dlis  in  the 
treatment  of  deitrium  Irtmeris,  especially  in  those  cases  in  which  the 
pulse  is  very  soft  and  feeble-  The  evidence  of  the  value  and  safety  ol 
the  remedy  in  such  cases  is  loo  strong  to  be  overlooked,  bin  does  not 
indicate  the  poaaession  of  narcotic  properties  by  the  drug-  The  rest 
and  sleep  which  have  followed  the  administration  have  probably  been 
the  result  of  the  cardiac  stimulation  and  the  increased  flow  of  blood  to 
the  nerve-centres.  Enormous  doses  of  digitalis  are  tolerated  iu  these 
cases,  probably  because  the  heart  has  become  by  lonp  habit  very  much 
benumbed  to  the  influence  of  stimulants.  Their  use  is  not,  however, 
entirely  free  from  danger. 

Digitalis  is  a  very  important  remedy  in  the  treatment  ol  poisoning 
by  such  substances  as  muscarine,  clelphinine,  aconite,  and  the  nitrites, 
which  have  been  proved  to  be  direcdy  antagonistic  to  it  in  their  action 
upon  the  heart. 

Dobie  ^  reports  a  chst?  of  recovery  after  llie  iugesiion  uf  an  ciince  of  Flem- 
ing'fi  tincture  of  aconite,  apparently  due  lo  Ihe  h^-podermic  injection  ol  twenty 
roinims  of  tincture  of  digiinlis  and  the  exhibition  by  the  mouth  of  thret:  dosea  in  an 
hour  of  if.  tiuiture  of  tincture  of  digitalis  (one  drachm  each  dose),  brandy,  and 
ammonia. 

Digitalis  is  often  of  great  value  in  various  acute  diseases,*  such  as 
adynamic  pn^ujiwnia  and  adyiiainic  fevers,  by  maintaining  the  heart's 
action.  It  can  have  no  effect  upon  the  diseases  themselves,  but  may  help 
moBt  opportunely  to  sustain  the  heart  during  a  crisis  or  a  period  of  strain 
upon  it-  When  in  any  form  of  pnpumonia  the  right  heart  is  yielding-  to 
(he  strain  of  forcing  blood  through  pulmonic  capillaries  pressed  upon  a.nd 
reduced  in  their  aggregate  lumen  by  csudation,  digitalis  may  be  of  the 
utmost  service. 

With  the  idea  that  digitalis  is  an  active  antipyrctit: ,  it  has  been  pre- 
scribed in  various  acute  diseases,  sometimes  with  asserted  good  results. 
As  already  stated,  toxic  doses  of  digitalis  at  first  elevate  the  temperature  j 
ami  proof  is  wanting  that  in  healthy  men  therapeutic  dose^  have  any 
decided  influence  In  depressing  the  temperature.  There  seems  to  tw, 
therefore,  no  good  physiological  basis  for  the  antipyretic  use  of  digitalis  ; 
at  the  same  lime,  it  is  vtry  iiossjble  that  it  may  directly  or  indirectly 
lower  the  temperature  in  disease.  Clinical  proof  of  this  is,  however, 
still  wanting.     The  strongest  evidence  in  favor  of  such  action  is  fur- 
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■  Consul  1   HjinkeL  itSritisk  and  Foffign  fifedieo-Chirurgical  I^ptn^i.;  xxxi,  313), 
Grimshaw  [DnSiiit  Quarr^r/y.  Jtitit.  iS7j),ard  AnstJe  {LanOijn  J^ractittanfr,  Sept.  1B73}. 
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□ishcd  by  the  records  of  Wunderlich.**  according  lo  which  from  half  a 
drachm  to  a  drachm  of  digitalis,  given  m  divided  dose  during  three  or 
four  days  in  the  second  or  third  week  of  severe  typhoid /fvcr,  Jmme- 
dntely  produces  a  slight  fall  of  temperature  in  a  large  proportion  of  the 
cades,  and  sometimes  a  considerable  fall.  This  tall  \%  said  not  Co  Last 
more  than  a  dav,  when  the  lemperacure  rises  again,  bui  in  cases  favorably 
affected  dots  not  regain  the  original  height  ;  the  pulse  is  very  much  low- 
ered in  frequency,  and  remains  about  uniform  for  four  days.  It  is  evi- 
dent that  at  least  in  some  of  these  cases  of  Wunderlich's  the  drug  was 
giiTn  itbom  the  dine  natural  tlefL'rvescencc  would  be  expected  to  occur. 
and  that  the  slight  reduction  of  temperature  brought  about  at  such  time 
does  not  argue  very  strongly  in  favor  of  the  proposition  that  digitalis  is 
a  powerful  antipyretic  in  disGLSC.  Far  more  extensive  and  complete 
observations  must  be  made  upon  a  rising,  not  a  falling,  temperature 
before  any  satisfactory  conclusion  can  be  reached.  At  present  the 
antipyretic  use  of  digitalis  should  be  purely  tentative.  In  puerpcrai 
/evt^  Winkd*^  believes  that  digitalis  does  good  by  its  action  on  the 
heart*  by  contracting  the  arterioles  of  the  uterus,  and  by  lowering  tem- 
perature. 

Tbe  property  of  causing  contraction  of  all  unstriped  muscular  fibres 
has  been  attributed  lo  digitaUa*  but,  while  the  probabilities  are  certainly 
such  as  to  invite  investigation,  we  have  no  definite  knowledge  upon  the 
subject.  Dickenson  "  asserts  that  it  has  a  powerful  action  in  causing  the 
uterus  to  contract  and  lo  arreat  liemorrhage, — in  Piettorrhagia.  a  few 
minutes  after  an  ounce  and  a  half  of  the  infusion  is  swallowed,  severe 
pains  resembling  those  of  the  first  stage  of  labor  coming  on,  with  a  mo- 
mentary profuse  discharge  of  blood  and  clots,  if  there  l>e  any  present, 
followed  by  arrest  of  the  How  for  hours,  Stadion  "■  states  that  digitalis 
is  capable  of  temporarily  but  completely  annulliufr  ihe  activity  of  the 
sexual  organs,  aw^  ihat  il  may  be-  regarded  as  a  true  an  aphrodisiac. 
M,  Gaunot"  makes  the  same  assertion,  and  advises  the  use  of  the  drug 
in  sptrmatorrhtFU. 

The  use  of  digitalis  as  a  diuretic  will  be  considered  under  that 
heading. 

Toxtcoi.ocv. — In  poisoning  by  digitaha*  the  first  symptom  of  any 
severity  is  generally  vomiting  of  mucus  and  bile,  very  violent  and  very 
often  repeated.  At  the  same  time  a  feeling  of  heat  of  the  head,  dis- 
ordered vision,  and  vertigo  manifest  themselves.  The  ptilac  at  this  time 
in  the  horizontal  position  may  be  full  and  strong  and  slow,  but  on  the 
patient's  rising  becomes  weak  and  rapid.  The  face  is  pale.  Tlie  vomiting 
continuing,  profound  prostration  comes  on ,  and  the  pulse  becomes  feeble, 
small,  and  irregular,  although  the  heat  of  the  heart  may  bo  strong  and  hard. 
The  eyes  are  very  prominentj  the  pupils  fixed  and  dilated  .■  *  according  10 


*  Ilaubcr   \^fin^:k.  .}ftd.  Jt'ocfifftacA.,  iS^n)  deuils  a  mse  of  dcetl],  due,  accordlnc 
to  lib  bclictn  lo  dj^italii-poiaomng,  nilti  coniractiun  jf  ttit  pupila. 
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Tardieu,  an  almost  diagnostic  symptom  la  the  blue  ctJor  of  the  sclerotic  1 
Abundant  salivaticin  somi^Umes  occui-^.  InCcLiiic  headache  and  pains  Id  I 
the  back  or  limbs  arc  often  complamcd  of.  Diarrhaa  is  very  generally 
present  ;  the  urine  may  l>e  suppressed.  The  Intelligence  is  often  perteft 
in  (he  niidsi  of  profuuiid  collapse,  but  delirium  mcjre  or  less  violet 
finally  comes  on.  Death,  usually  preceded  by  stupor  or  by  corvubions, 
takes  place  most  frequently  in  one  nr  two  days,  but  has  occurred  as  lale 
as  the  tenth  day  and  as  early  as  ihrce-quaners  of  an  hour.* 

In  the  majority  of  cases  of  digital b-poboning  the  patient  recovera. 
When  this  happens,  the  symptoms  gradually  ameliorate.  Cardiac 
weakness,  and  even  r  Lruit  de  souffle^  with  more  or  less  exophthalmos.f 
is  said  to  have  persisted  for  weeks  In  some  cases.  In  poisoning  bj' 
diplalin  the  symptoms  are  those  of  rapid  digital  is -poisoning, — violent 
vomiting,  intense  cephalalgia,  and  sometimes  rachialgia,  irregular,  feeble, 
intermittent  pulse,  dnd  paroxysms  of  aufEocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.  A  large  lea- 
spoonful  of  the  tincture  is  said  to  have  caused  alarming  symptojns  in  a 
young  pu<?rperal  woman  (Tardieu."  Ohs.  VIII.)  ;  twenty  grains  of  the 
extract  proved  fatal  on  the  tenth  day  (Tardieu,  Oba.  VL).  and  two  and  a 
half  j^rammesof  the  leave*  in  infusion  on  the  fifth  day  (Tardieu,  Obs.  X.) ; 
fifty  granules  (une-fiftJelh  of  a  grain  each  ?)  ofdigitalin  have  been  recoverol 
from  (Tardieu,  Oba.  XII.,  XIV,)  ;  about  one-fourth  of  a  grain  ol  digi- 
talin*'  produced  very  violent  but  not  lethal  symptoms.  In  the  only  fatal 
case  of  digital  in*  poisoning  we  know  of  (^Affaire  Couiy  de  la  Pomerrais), 
the  amount  ingested  was  unknown. 

The  treatment — after  the  evacuation  of  the  stomach  and  boweb,  and 
the  very  free  administration  of  tannic  acid,  as  the  best,  although  an  unre- 
liable, chemical  antidote — should  consist  in  the  exhibition  of  opium  and 
of  aJcoholic  stimulants,  with  rest  in  the  horizontal  position.  We  know  of 
no  recorded  experiences  with  the  antagonistic  poisons  to  digitalis,  such 
as  aconite  or  muscarine.  As  it  is  jxissiUe  that  while  so  far  as  the  heart 
is  concerned  they  may  be  really  antagonistic  and  yet  may  intensify  the 
action  of  digitalis  on  the  cord,  their  use  requires  caution, 

Two  cases,  one  ending  fatally,  of  what  may  be  considered  cArfmrt 
digital is-fiQiso things  have  been  reported  by  Kohnhorn."  The  symptoms 
were  loss  of  appetite,  tinnitus  aurium,  vertigo,  lowering  of  the  rate  and 
force  of  the  pulse,  diarrhcea,  weakness,  general  ana^jnia,  and  syncopal 
attacks,  The  only  lesion  found  at  the  autopsy  was  congestion  with  ccchy- 
mosis  of  the  gastro- intestinal  mucous  membrane. 

•  Ste  rase  rtponerl  by  M.  Earth  f  quoTed  by  Tardieu).  tn  a  case  of  polMT>ing  by  ten 
grantm<r5  ai  tincture  of  diglialis.  sold  to  contain  twenty  millJErainmcs  of  dlgitaMn,  th« 
symptoms  wtre  vciinitiiig,  ^t^^i  jiiLiii  in  thi;  hi^ait,  jimslrjiiiin.  a  veiy  limall  pul^e.— 40 
per  minutcv — aniirSA.  Atul  a  systotic  bruii  tieard  over  ihi!  whole  heait,  having  lis  mauimmi 
intdisjty  at  the  base.  Recovery  occurred  In  Lwo  days  (Afi*m.  Soi.  de  Srlid.  de  Bordeaux, 
\^.^\. 

t  Aii  woa  first  noticed  by  Lauder  Brunion,  in  dugs  putsoifcd  whh  <U|!italla  a  blowtnc 
ftyift'jHc   murmur  may  bv  at  times  heard,  due  to  an  invpilar  action  ot  ihe  papjllair 


AoMlMSTRATlON. — Digitalis  may  be  given  in  substance  in  tht;  forn> 
o(  pills :  ihc  dose  being  one  grain  rhrcc  times  a  day.  increased  until 
some  efiecl  is  produced.  The  solid  extract  (Extractum  DIGITALIS, 
U.  S- )  is  less  r^iiuble  tlijiii  ihe  leaves  :  its  dose  is  otuZ-UjoOk  of  a  grain 
(0^016  Gm. ).  When  a  rapid  action  b  desired,  one  oi  tlie  following  ofli- 
cial  preparations,  or  the  digitalin*  should  be  used :  IKFUSCM  DlGtTAUS 
(1,5  per  cent.), — dose,  one  fluidr;ichm  to  half  a  fluidounce  C3.75-15 
C.c_)  :  TiNCTuRA  DiGlTAiJS  (fifteen  per  cent.) I — dose,  five  to  twenty 
nupuns  [a3-i,2  Cc)  ;  Extractum  Digitalis  Fluidum, — dose,  one 
to  two  minims  (0,06-0,12  Cc.  ). 

In  emergencies  where  single  doses  are  administered  they  may  be 
very  much  larger  than  ihoac  here  given.  Thus,  of  the  tincluren  two 
fluidmchms  or  e^'en  half  an  ounce  may  be  exhibited ;  of  the  infusion,  a 
winegl^ssful-  Moreover,  In  desperate  cases,  the  physidan  Is  justified  in 
taking  the  risk  of  the  administration  ol  repeated  very  large  doses  of 
digitahs.  We  have  seen  a  number  of  cases  of  excessively  severe  chronic 
cardiac  failure,  with  Cheyne- Stokes  respiraiionj  orthopntea,  and  almost 
a-bsolute  insomnia,  in  which  the  adiiiiiii^tralicjn  of  half  a  drachm  or  a 
drachm  of  the  tincture  ol  digitalb  three  or  four  limes  a  day  has  enabled 
the  patient  to  resume  for  a  lime  the  ordinary  duties  of  life.  In  almost 
every  case  of  this  cli^raclet  which  we  have  watched,  death  has  finally 
come  by  sudden  syncope,  while  the  patient  was  still  going  about  and 
enjoying  a  comfortable  life.  We  do  not  believe  that  the  arrest  of  the 
cardiac  action  has  been  due  to  a  direct  action  of  the  drug^,  bui  lo  the 
fact  that  the  enormous  doses  have  stimulated  the  heart  and  steadied 
its  <;xpendilure  oi  lorcCn  so  that  it  was  enabled  to  go  on  until  the  last 
particle  of  cardiac  vital  power  was  e^thausted.  H.  C-  Wood  further 
5a)'s  that  in  an  experience  of  thirty-five  years  in  which  he  has  used 
digitalis,  frequently  in  enormous  doses^  he  has  seen  but  one  case  in 
A'bich  he  thought  it  did  serious  ham*  by  a  toxic  action.  The  infusion 
of  digitalis  is  believed  by  many  practitioner*  to  be  more  active  than  the 
tincture.  This  is  simply  because  the  inlusion  is  commonly  used  In  much 
larger  doses  than  the  tincture.  Either  preparation  is  efficient  if  properly 
made  from  fresh  leaves. 

When  digitalis  is  administered  pcrsbtcndy,  its  first  evident  influence 
may  be  suddenly  developed  after  long  delay."  It  is  said  that  sometimes 
the  first  marked  symptom  of  this  so-called  ""  mmniniive  adwri'  is  , severe 
syncope,  followed  by  paraplegia,  vomiting,  diarrhtca,  deliriumn  general 
ijisensibihty,  and  death.  Such  cases  must  bo  cslrcmcly  rare  :  usually  a 
sudden  drop  of  the  pulse  is  the  most  serious  eflect,  provided  that  the 
adminis! ration  of  the  remedy  6t  at  once  suspended.  It  is;*  matter  of  much 
importance  to  determine  when  this  cumulative  action  is  to  be  expected. 
It  is  probably  connected  with  slow  absorption  and  elimination,  and  b 
much  more  prone  to  occur  when  there  is  no  diuretic  effect.  It  is  idso 
very  apt  to  appear  after  tapping  :  the  sudden  removal  of  pressure  from 
the  vessels  leads  to  the  picking  up  from  the  tissues  of  serum,  — saturated. 
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it  may  be,  witli  digitalis  principles,  ^Jnd  -ilso  to  the  rapid  absorption 
any  di^talis  which  may  be  in  the  alimentary  canal.  T,  Lauder  Bruaton 
and  J,  Theodore  Cash  "  find  that  high  temperature  so  affects  the  cardiac 
mhibilory  ^pparatu^  iJi  the  cat  [hat  it  \il11  not  respond  to  digitalis^  and 
bclitvc  that  high  temperature  greatly  interferes  with  the  action  of  digitalis, 
In  this  they  are  abundantly  sustained  by  general  clinical  experience  ;  very 
commnnly  in  high  fever  it  seems  almost  im[»ssi1jle  to  obtain  the  digit^ilis 
pulse.  In  pitcunwnia  and  other  diseases  with  high  Icniperature  and  a 
sudden  defervescence  some  care  should  be  exercised  in  ihe  very  bold  use 
of  the  remedy,  lest  when  the  temperature  suddenly  falls  Inordinate  digi- 
talis effects  may  appear.  Fear  of  the  cumulative  action  of  digitalis  shoiLd 
not  interfere  with  its  persistent  administration  in  cases  of  cardiac  or  other 
disease  in  which  it  is  indicated,  but  sho^jld  lead  the  practitioner  to  inter- 
rupt its  uae  at  intervals  so  as  to  allow  the  clearance  of  the  system. 

If  a  representative  of  digitalis  in  small  bulk  is  desired,  probably  the 
best  preparation  is  Merck's  German  dig^ita/in.  It  has  commonly  been 
deemed  uncertair,  but,  according  to  the  clinical  reports  of  Beates  "  and 
the  experiments  of  Arnold  and  Wood,  this  is  because  i:  has  been  habitually 
given  in  absurdly  small  dose.  According  to  the  closely  agreeing  results 
of  these  investigators,  one-quarter  of  a  grain  (0.015  ^'^^- )  i-'^  about  equiva- 
lent to  fiileen  minims  of  the  tincture,  and  represents  the  full  therapeutic 
value  of  digitalis.  The  dose  was  formerly  considered  one-hflieth  to  one- 
thirtieth  of  a  grain  (0.0013-0.007  Gm,).  It  seems  to  be,  however, 
equally  as  irritant  as  the  tincture,  and  offers  no  disdnct  advantage  except 
its  small  bulk. 

Digitoxin,  although  powerful  enough,  seems,  on  account  of  its  insolu- 
bility and  irritani  properties,  not  to  be  gi^nerally  useful.  The  dose  may 
be  given  aa  one-two -hundredth  to  onc-one-hundrcdth  of  a  grain  [0-0006- 
0.0005  Gm. ).  The  dose  of  Nativelle's  digitalin  is  said  to  be  one-ooe- 
hundredtb  to  one-sixtieth  of  a  grain  (o,oao6-o,ooi  Gin.)- 


3TRO  PH  ANTH  US. 

Under  the  names  of  Komb6,  In&e,  Onaye,  Pahouius  poison,  there 
have  reached  Ei^rope  various  African  arrow* poisons,  which  are  now  be- 
lieved to  be  derived  from  one  or  more  species  of  the  tropical  genus  Stro- 
phanthus, — apocynaceous  climbing  shrubs.  The  name  of  Strophanihus 
Komb^  was  given  by  Sir  John  Kirk  to  the  tree  which  he  first  identified 
as  the  source  of  the  Korab^  poison  ;  but  botanists  are  at  present  agreed 
that  the  species  is  the  Strophanthus  hispidtis  of  De  Candolle.  Langgaard 
states  tliat  ihere  are  eighteen  species  of  the  genus,  and  that  the  pods  of 
at  least  two  have  enieretl  commerce.  The  seeds  within  the  pod  are  abun- 
dantly provided  with  very  long,  deciduous  hairs,  which  are  apt  to  be  shed 
within  the  pod  itself,  and  are  so  numerous  as  to  weigh  nearly  as  much  as 
the  seeds.  They  contain  an  iniensely  Lilier  crystalline  principle,  stro- 
pkanthin.  which  is  pardy  soluble  in  water,  and  has  been  shown  by  T.  R, 
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raser  lo  be  a  glucoside,  convertible   by  sulphuric  acid  Into  glucose  and 
fitallme  strophaitthiditt. 

l^ocal  Adion.  —  Locally,  strophamhvis  and  strophan  thin  are  exceedingly 
initittit  lo  mucous  membranes,  Stmphanlhin  is  also  an  anicsllieiiic.  M, 
E.  Giey'  having  found  that  one -thousandth  of  a  grain  of  strophanihin 
caused  in  ihe  rabbit's  eye  not  only  a  pronounced  myoais  but  a  very  rapid 
and  durable  anctsLhesIa.  It  is  true  that  Steinbiiu^h  condudeil  th»t  Ehis 
anaesthetic  action  is  not  due  tc  slrophanthin  h\x\  to  some  other  constiluenl 
oi  sUophanthus,  but  Hare  and  De  SchweiniU  have  [ound  that  in  this 
ihere  was  somt  mistake,  and  thai  strojihanthin  itself  is  poweHutly  anaes- 
thctic«  but  is  so  irritant  that  its  application  to  the  eye  may  be  followed  \jy 
inflammation  or  even  ulceration. 

A^sorptsmi  and  Eiimtnafion. — Sirophanihug  yields  its  active  principle 
readily  to  absorption  and  elimination.  It  is  therefore  a  promptly  acting 
drug,  but  has  sufficient  permanency  for  the  effects  of  a  single  dose  to  last 
«ome  hours.  Diminafion  is,  hnu'ovtr.  probably  too  free  for  any  cumula- 
e  effect  like  tliat  of  digitalis,  since  no  certain  cases  of  such  action 
pear  to  be  on  record, 
G^i^ral  Aclian. — In  the  healthy  man  strophanthus  in  sufficient  dose 
produce**  fall  in  the  rale  of  ihe  pulse,  with  increase  ol  force,  without 
alteration  ol  the  respiration,  but,  if  the  dose  has  been  large  enough,  with 
&ome  gastric  irritation  and,  according  lo  Drasche.  a  slight  fall  of  temper- 
ature. In  Drasche's  ei:periinenTs  Oie  hypndermic  injection  of  fifteen 
drops  of  the  tincture  induced  violent  local  irritation,  repealed  vomiting 
with  nausea,  pronounced  diuresis,  and  a  fall  of  the  pulse.  Twenty  drops 
iven  by  the  mouth  decreased  the  pulse  thirty  heats. 
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In  the  lu»er  miiniah  strophanthus  produces  symplonis  similar  to  those  that  it 
uses  in  mar.  Ihe  diarrhu:.!  irflen  bein^  (specially  vkileni-  No  cases  of  huniBn 
poisoning  fuve  t>een  repcrted,  but  after  fniaJ  poii^nning  in  [he  low«  anlmab;,  evi- 
dences of  iirttation  in  the  giistro-intestinal  tract  are  usually  present,  and  violent 
irriiation  and  evo^n  inflammation  ol  Ihe  secreting  structure  of  the  kidne>"s,  with 
small  hl;^lorrhaKe^^  have  been  noied  bystveral  observers-  Maircl  and  ComtKniale 
abo  jiiate  that  the  blootl-gloliult*;  art  frequenily  altered,  and  the  nrine,  before  d^ath, 
albuminous.  The  absence  of  nervous  symptoms  until  v^ry  1,-ite  in  the  poisoning 
shows  how  very  little  influence  strophiuithus  has  upon  the  nervous  centres^  An 
observation  upon  the  lower  animals  mitde  by  Mai-eur^and  by  Lcmoinc'  is  of  great 
pracn'cat  interc^t^  rspecially  since  similar  reaulU  have  been  obuiined  by  some  of 
the  German  authorities  in  man.  These  observer?  fotmfl  that  strophamhus  has  a 
tefjdency  to  accumulflle  In  the  normal  system,  so  that  wlien  ^mall  doses  are  ^ven 
y  for  a  kngth  of  time,  aiter  a  time  \iolcnt  and  even  fatal  poiaoninfi  results. 
The  first  \a  make  elaborate  experiment?  wi^h  strophanthus  was  T.  R.  Fraser,* 
One-lu-entieth  oi  a  grain  of  the  extract  of  the  seeds  produced  in  Ihe  frog  stiffness 
ol  the  limbs  and  i^adiial  loss  of  reflexes  and  o/  \'oluntary  movement,  the  respra- 
n  continuing  after  the  cessation  of  tlie  hearths  beat. 
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Nenfous   System. — Upon  the  general  nervous  system  strophanthus 
ppears  to  have   little  or  no  action.      It   is  true  that  Bahadhurji"  states 
that  preceding  the  paralysis  there  is  a  stage  of  hyperaesthesia,  and  that 
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the  motor  nerve-rruiiks  arc  affected  by  llie  drug,  but  these  affirmaiinni 

have  not,  tKat  we  arc:  aware  of,  been  confimied. 

Jif^cles.—T\\G  chief  physiological  influence  of  strop  ban  thus  is  as  a 
muscle- poison,  in  Fraser's  experimenfs,  the  muscles  of  a  1^  being  pnK 
lected  from  the  poisoning  by  lying  the  arteries,  galvanization  of  the 
nerve  caused  active  contractions  ai  a  time  when  muscles  elsewhere  (ailed 
to  respond  to  any  irritation  of  their  nerves  or  substance.  The  tirat  in- 
fluence of  the  poison  upon  the  muscular  fibre  Is  to  increase  il^  tonicity', 
and  ^\'hcn  the  muscle  dies  it  does  not  go  into  relaxation,  but  passes 
directly  from  life  into  post-mortem  rigidity. 

Respiniihit. — Both  Langgaarcl  aiul  Fniser  aflirm  that  the  faud  result 
in  poisoning  by  strophanthus  is  due  to  cardiac  arrest,  but  Mairet  and 
Combemale/  and  also  Bahadhurji  state  that  at  least  in  some  instances 
there  ii>  a  primary  arrest  of  respiration^  and,  according  to  Mairet  and 
Combemale.  the  respiration  which  is  at  first  hurried  is  usually  distincdjr 
slowed  before  the  fat:ii  termination.  There  is,  however,  no  sutficient 
proof  that  the  drug  acts  upon  the  respiratory  centres,  and  though  as- 
phyxial  death  doe^  occur,  it  is  in  all  probabihty  the  result  of  the  muscular 
influence  of  the  poison. 

CirntfaHon. — lOr.  Fraser  proved  rhat  strophanthin  has  a  direct  action 
upon  the  heart  of  the  frog,  and  Jn  this  has  been  confinncd  by  Bahadhurii, 
by  Huchardn'  by  Reusing,  by  Gley  and  Lapicque^"  and  other  observcre. 
By  minute  doses  the  rate  of  the  beat  is  lessened  and  tlie  si^e  and  force 
of  the  aortic  puke-wave  increased. 


The  action  of  strophanthus  upon  the  heart  is  certainly  very  similar  to  that  o* 
digiLiHs,  but  the  a^umption  by  some  invi^siigators  that  the  twu  influences  are  iden- 
tical docs  not  seem  to  us  justified.  Reusing  found  strophanthin  to  be  about  tAi?nt>- 
dmea  as  strong  \\\  ils  influence  upon  the  isolated  heart  aa  is  digitalin,  and  also 
more  permanent  in  its  eSect^,  as  the  heart  arrtsted  by  digiLalis  could  be  restoml 
by  w^ihing-  oul  with  fre^h  !Jcntm.  a  process  which  had  no  influence  when  the  cardiac 
arrest  was  due  to  strophanthjti.  It  ifi  notewortliy  that  Fraser  and  some  other  inves- 
tigators have  found  thnt  the  Ercg's  heart  \s  arrested  in  systole^  ^^liilst  Reusing  &nd 
Huchdrd  have  siftrii  it  stop  \\\  dia^^tulc,  and  Paul  Bert  has  noted  in  the  cat  both  sys- 
tolic and  diastchc  arreiit.  The  muscle  of  the  frog's  heflTl,  arrtjrding  Ic  Fraser,  is 
much  more  susctrptihle  to  the  influence  ot  strophanthin  Than  the  voluntary  musclfiSa 
and  passes  rapidly  into  post-mortem  rigidity,  with  acid  reaction. 


The  comfMned  teaiimony  of  Fraser,  of  Popper,"  of  Gley,  of  Paschlcis  and 

Zerner/' of  Langgaard.  and  other  investigators  ptoves  that  moderate  doses 
of  strophanthus  cajse  in  manritiiaJs  pronounced  rise  in  the  arterial  pressure. 
As  this  occurs  as  well  in  curarized  (Gley)  as  in  normal  animals,  it  must 
be  due  to  a  direct  action  of  the  drug,  and  not  secondary  to  changes  in 
the  respiration  ;  after  poisonous  doses  the  pressure  immediately  or  sec- 
ondarily falls  gradually  to  2ero.  The  sphygmographic  work  of  Paschkis 
and  Zemer  shows  that  strophanthus  influences  the  blond -pressure  in 
man  as  it  docs  in  the  lower  animals.  The  rise  of  blood -pressure  is  cer- 
tainly, at  least  in  part,  due  to  stimulation  of  the  heart,  but  in  regard  to 
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the  influence  of  the  drug  upon  the  blood -vessels  we  have  not  satisfaciory 
experimental  inFormation,  Bahadhurji  asserts  thai  they  aeem  to  be  con- 
tracted under  the  influence  of  the  drug.  Popper  found  that  section  of  the 
splanchnic  nei'\'c  or  of  the  cervical  spinal  cord  does  not  pftveaL  \Ue  rise 
of  the  arterial  pressure,  so  that  if  the  vessels  arc  affected  it  id  probably 
hy  a  direct  action  upon  their  muscular  coals.  *^  The  known  wide-spread 
muscle -action  of  the  dru^  Indicates  that  it  has  this  stimulating  inflii- 
cncc>  and  that  rarrowing  oi  the  blood-paths  by  direct  stimulation  of 
the  muscle-fibres  in  the  walls  of  the  arterioles  is  a  factor  in  the  phenomena 
t^  stropharthus  action.  The  cause  of  the  fall  of  pressure  Lias  not  betn 
etermincd. 

The  slowing  of  the  pulse  is  prob.ibly  due  to  the  direct  action  of  the 
drug  upon  the  heart,  Pa.sclikis  and  Zerner  f  having  found  thai  in  the  dog 
it  a  not  prevented  by  previous  section  of  the  vagus  ;  Popper  states  thai 
in  the  advanced  poisoning  there  Is  peripheral  paralysis  of  the  vagus  wilh- 
otit  alteration  of  the  irritability  of  the  accelerator  nerves, 

Diuretic  Actwti. — Although  several  observers  have  failed  to  notice 
n  increase  in  the  urinary  secretion  in  man  and  in  animals  under  the 
influence  of  slrophanthus,  yet  the  general  testimony  is  loo  strong  to  be 
gainsaid  '.  and  it  seems  established  that  strophanthus  acts*  not  only  in 
ca^cs  of  cardiac  disease,  but  abo  tn  healthy  men  and  animals,  as  a  power- 
ful diuretic.  This  indicates  that  the  drug  has  a  direct  stimulating  in- 
fluence upon  the  secreting  simciure  of  tlie  kiilneys,  a  coiiclusiun  which  is 
confirmed  by  the  renal  lesions  of  the  poisoning,  and  also  by  the  on- 
cometric  experiments  of  PhillipB,  who  found  the  size  of  the  kidneys  not 
affected  by  the  drug, — j'^.  ^  that  il  produced  no  pronounced  congestion  of 
the  kidneys 
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SUMMARY— StTOphantJiua  is  prlmajily  a.   muBole-poison,  ivliose 

udDce,  whatever  it  may  be  upon  tbe  nervoua  system^  Is  so  subordl- 
nato  to  ito  action  upon  tho  voluntary  niTiaolea  and  upon  the  circulation 
00  to  play  little  or  no  rS/t-  in  the  poisonin^T'  In  aoncentrated  form.  bo^nr<- 
ever,  it  is  paratyzBot  to  the  Bensory  nerves  and  probably  to  othar  por- 
tions of  the  nervous  system.  Tho  moat  suscepttblo  portion  of  the  body 
to  its  inQuenoe  is  the  oardiao  raueele,  upon  ^'hjcb  and  aleo  probably 
upon  tho  muscular  abroe  of  the  wall©  of  tho  veeeela  it  acta  aa  it  does 
ux>oii  voluntary  uiuaclefi. 

THERAPEVncs. — Sirophanthus  is  used  in  practical  medicine  to  meet 

exactly  the  same  indications  as  those  for  which  digitalis  is  prescribed. 
It  is,  however,  less  powerful  and  leas  curtain  m  Its  Jnfiuencc  for  good 
than  is  digitalis^  but  acts  more  promptly  and  more  fugadously.  Its 
influence  usually  liegins  in  half  an  hour  and  lasts  from  lour  to  eijjht  hours. 
It  would  seem  lo  be  indicated  especially  in  cases  of  acute  heart -fiailurc.  but 
both  its  tincture  and  strophanthidin  are  locally  too  irritant  for  hypodermic 


•  [b  Popper'a  MpefimenlB  rhe  preisure  in  the  palmoniirf  artery  tose  much  lesi;  thftO 
iTi  Ihe  florUi>  ond  the  pressujt  m  Lhe  veins  was  vtry  liUle  allcred, 
t  These  obcen'crs  statu  thai  Homeiimes  in  Ihc  nomni  dug  the  bIdw  pulse  wnn  wanting. 


GENERAL    REMEDIES. 


use  except  in  cases  of  great  emergency.  When  actively  pushed,  it  prob- 
ably is  no  beUtr  borre  by  the  stomach  ttmn  is  dl^ilaliH  ;  but  experience  has 
shown  chat  some  individuals  are  afieclecl  unpleasantly  more  quickly  by 
strophanthus  than  they  are  by  digitalis,  whilst  in  others  the  opposite  Is  the 
case,  In  fhromn  fteart  diseasr  strophanihus  stands- iiexi  to  tligitalls  in 
ihc  list  of  jseful  heart  tonics  and  stimulants,  in  some  cases  acting  more 
favorably  than  digitalis  for  reasons  not  apparent,  in  others  cxtrenTely 
ueeful  in  comtjination  wiih  digitalis,  whilst  in  the  majority  of  instances  it 
is  cbie%  advantageous  as  a  remedy  to  take  the  place  of  digitalis  when  il 
is  from  time  to  time  suspended  lor  the  purposes  of  resting  the  stomach  or 
ol  preventing  cumulative  action.  Its  superiority  as  a  diuretic  makes  it  of 
esf>t-cial  value  in  cases  of  pttlmonic  <cdema  or  of  getieral  cardiac  dropsy. 
When  given  in  overdose  it  produces  burning;  in  the  oesophagus  and  the 
stomach,  with  gastric  di«irresa  and  severe  vomiting. 

M.  rujbringer"  reports  ihrcccascs  in  which,  after  the  renied\  had  been  used  in 
a  laigc  quantity  and  tor  a  long  Ixnie.  sudden  dcatli  from  syncope  uticurrcd.  It  nrny 
well  be  that  the  de.iih  was  dirvrtly  CJiu^ed  by  the  strophanlhiis,  but  it  i^  more  pTol>- 
tfWy  a  parallel  occurrence  fo  whal  often  happens  in  advanced  cardiac  disease  Irc^ated 
with  vcrv  larjje  doses  uf  digitalis  (see  pagie  jx  i  )- 

Zemer  and  Loaw  "  have  employed  strr^hanthus  with  alleged  success 
in  Basedow^  i  disc<ise  and  in  Bright  s  disease.  an<l  they  consider  it  espe- 
cially useiul  in  renal  afieclions  with  secondary  Mure  oi  the  heart,  a  con- 
dition in  which  wc  have  seen  it  ael  most  advantageously.  Rothziegel  and 
Koralzewski "  and  H.  Hims  '*  commend  it  highly,  not  only  in  chronic  biit 
also  in  acute  Brigfht's  disease. 

The  pharmacy  of  strophanthus  is  at  present  very  unsatisfactory.  The 
live  per  cenL  tincture  (Tinctdka  Stkophanthj,  U.  S.  )  has  been  almost 
exclusively  employed  in  doses  of  from  five  to  ten  minims  (o.3-a6  C,c-) 
ever^'  six  to  eight  hours.  As  the  crude  drug  contains  from  one-half  to  one 
per  cent,  of  strophanthin,  five  minims  of  the  tincture  represent  from  one- 
to  two-thousandths  of  a  grain.  The  strophanlhin  lias,  however,  been 
used  by  Rothziegel  and  Koralzewski.  and  by  others,  in  much  larger  doses. 
These  authorities  state  that  the  proper  dose  is  from  one- three-hundredth 
to  one-two- hundredth  of  a  grain  (0.0002-0.0003  Gm.  ).  Stahr'*  afHrms, 
as  the  result  of  clinical  studies  with  Mcrck^s  cr>'&tallinc  strophanlhin, 
that  twenty  milligrammes,  or  three-tenths  of  a  grain,  may  be  ^ven  in 
twenty-four  hours  without  producing  serious  results.  On  account  of  the 
certainty  of  its  influence,  strophanlhin  will  be  preferable  to  the  cruder 
preparations  when  a  pure  commercial  article  of  known  dose  is  afforded, 

CAFFEINA— CAPFBINE.     U,S.  ^ 

Caffeine  occurs  in  long^  snow-white,  silky,  opaque,  odorless  crystals, 
sometimes  conjoined  into  feathery  crystals,  of  a  feeble  bitter  taste.      I^ 
has  a  neutral  reaction,  but  unites  with  acids  to  form  salts.      It  is  5o]ubte,9 
at  59^*  F-,  in  eighty  parts  of  water,  thirty-three  partsof  alcohol,  tivehun^ 
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nd  fifty-iive  paris  of  ether,  or  seven  parts  of  chloroform.     It  wis 

discovered  m  coffee  by  Runge^'  in  1820.      In  1827  Oudry  discovered 

a  principle  tn  tea  which  lie   called  theinr.  which  In   1338  was  proved  by 

Mulder  and  C  Jobst  to  be  identical  with  cafleine.      Martins,  Stenhouse, 

J,  Attfield,  and  other  chemists  have  also  shown  that  caJTeicie  is  the  active 

principle  of   Guaramt   (the  fniit  and  leaves  of  the  Paullinia  sorbilis  of 

Brazil),  of  Mate,  or  Paraguay  tea  (the  leaves  of  the  Ilex  ParaguaiensisJ,*^ 

^and  of  the  AWa  nui  of  Africa  ( Cola  aaiminataj.      H.  M.  Smith  '  has  also 

^HMind  it  in   Yaup^n  (^the  leaves  of  our  native  Ilex  Cassine).     CommerciLiI 

^^afleine  is  obtained  in  great  part  from  lea  which  has  been  more  or  less 

danjaged  during  transmission  or  has  been  originally  unlit  for  use  as  a 

beverage. 

Caffein'A   Cetrata.    U.S.    {CttraUd    Caffeine),    often    incorrectly 
termed  eiirate  of  caffeitie.  U  a  mixture  of  caffeine  and  citric  acid.     It  is  a 
white  bitter  powder,  soluble  in  afjout  three  parts  of  water,  and  contains 
^^about  ftfty  per  cent,  of  caffeine, 

^B  Lccai  Action. — Adsorption  and  E/imination, — Caffeine  is  not  irritant, 
^^nd  for  practical  purposes  may  be  considered  to  have  no  local  action,  ex- 
cept it  be  upon  the  sensory  nerves,  ft  is  absorbed  rapidly  and  eliminated 
chiefly  through  the  kidneys  ;  when  in  large  amount  in  part  unchangedj 
when  in  small  quantity  entirely  altered  (Richard  Schneider,*  also  E. 
Rost*).  According  lo  M.  Albaneae,*  at  least  a  part  of  the  caffeine  (tri- 
methylxan thine)  appears  in  the  urine  as  dimethylxanthine,  monomethyl- 
inthine,  or  even  xanthine. 


W 


■  J^aU  is  ased  in  Soutb  Amcricn  very  IfiT^cly  a;*  a  aiibsCilute  for  tea.  AccordlPK  to 
the  analyses  of  Pctkoll,  ul  Rio  Jaiidro,  iL  iiOEitrkiua  j.j  parta  iu  a  thousiind  uf  uifldUE. 
bui  M.  Byuiofi  faund  i.%  pvj  ccni.  of  [he  alkaloid  {Btit,  Tft^mfi-i  idii-),  ll  is  sold  Ln 
iwrtj  forms  -  maif  in  U9J  is  prepared  as  ordinary  t^-a  is,  and  tafccjk  with  sugar  and  milk  lo 
lAsle;  na/f  in  powder  is  prepared  by  pouring  upun  itic  powdered  mate  boUiiig  water. 
and  the  infusion  in  mucked  up  ibrough  a  tubc^  the  bulbous  cud  of  which  va  furnished  with 
B  fine  sieve,  or  tbc  powder  is  ibrown  into  boiliDg  water,  and  when  ihe  nuxlufe  recom- 
mences iMillitg,  cold  water  ia  ponrad  into  lE ;  ihl»  prccipitnlea  the  powder,  and  the  infu- 

is  taken  clear. 

M.  U.  Lapicque  [Cofip/  -Ptnd.  Sm.  Si'ohj^-.  iSgo.  ii.),  in  comperalive  experiments 
deiipun  himaeU,  fountLlhnt  kola  nut  nnd  caffeine  had  cxacUy  similar  ijfTeeta.  Edoiinrid 
Heckel  [Ifffil.  ite  Pharm.,  O^tober^  1^)  aueds  Ibnl  whilst  the  kola  nut  has  a  muscular 
Kclion  flifniLar  (o  th^L  of  cafieiJii?,  its  EitLjniilat^n;^  ^ff^xl  is  more  THtwcrfuI  imd  morcpro- 
iDnged-    Fof  an  elaborate  study,  see  Dif  A'oia  .Vyijj,  Bernard  SchuchardE,  1889, 

Chcmit-illy  the  fillcjilDid  obtained  from  ten  and  known  as  tktrirte  ia  identical  wJth  caJ- 
leine  Thomas  J.  ^tay5  asstns,  howev^^r,  thai  ibeine  principally  influencts  acnsaLion, 
-PibiLr  c&ffein<:  doe?  nut ,  [hat  ibcint?  produces  EponLaneous  spasms  and  canvulBions.  vhlLe 
caSeine  docinol  -  that  iheine  impairs  the  no^ol  reflex  eorlj-  in  the  poi^onrng  proceas, 
while  caffeine  docs  nut,  if  at  all,  uncil  in  the  \erylasi  atogt ;  Ihol  the  lethal  doec  of  ihtine 
is  Lafgcr  than  that  of  caffeine.  Mays  i^lso  aflirms  that  tbeinu  E&  a  powerful  local  an 
xsthrlic*  while  caffeine  i?  nol.  A  ecrnipDriBon  of  the  various  popere  ol  Mdys  (7>^hj, 
Coll.  <j/  rhysldant.  Philn.  i86fi,  vHi.  565  ;  Joum.  0/  Physicl<y^y,  vii-  &^  -.  Thfrap.  Cns-^ 
iSSs.  188&;  The  PoiycH'iii,  v.)  has  nol  acerneti  lo  iis  to  conlirtn  these  :il1eg?d  differ- 
direfs  w^Lch  4I90  aic  ai  variance  with  the  results  obtained  by  Bninton  and  Cosh  {Journ 
o/'PAvsioh^i-.tt-),  and  the  clinica)  results  obtained  by  Mays  have  no[  tx^en  corroborated. 

ijuaranine  la  also  thouRhi  by  Mays  to  be  diallnct  in  its  physiological  actbn  from 
fifleiac-  Indeed,  tl  fteemsto  alarnJ  boUwoy  1>eiwccii  theine  and  caffeine  in  Us  influence. 
It  ia  Qol  certaio  that  the  alkaloids  used  by  Mays  were  purc> 
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Generai  Action. — The  peculiar  w^ikdulness,  tic  increased  menial 
Gtctivicy.  and  the  nervous  restlessness  which  are  induced  by  strong  coflee 
art  Familiar  phenomena  to  almost  every  one.  They  are  without  doubt 
largely,  il  not  altogether,  due  to  the  caffeine  contained  in  the  beverage* 
By  doses  of  four  or  live  grains  of  the  alkaloid  a  somewhat  similar  state 
oF  body  and  mind  may  be  induced.  Lehmann  found  that  eig^ht  grains  of 
caffeine  produced  increased  frequency  of  the  pulse,  very  frequent  urina- 
tion, tremulousness,  excited  mental  action,  passing  into  a  form  of  delirium, 
With  confusion  of  thought,  visions,  and  finally  a  deep  sleep.  About  two 
hours  after  taking  tA^elve  grains,  Pratt  was  seized  with  intenae  ph^'sical 
restlessness,  conjoined  with  a  very  uneasy  condition  of  the  mind  ;  very 
marked  general  muscular  trcmulousness  soon  followed,  and  the  mentil 
anxiety  increased-  After  this  state  passed  off,  there  was  obstinate  sleep- 
Icssne^,  with  active  and  per^tent  thinking,  and  frequent  urination. 

According  to  vnrious  observers,  The  chief  symptoms  induced  by  poisonous  dosei 
of  cafJtine  in  the  frog  urc  muscular  quietae&s  and  weakness,  with  disturbance  of  re^ 
piralion,  succeeded  by  a  sla^e  of  viuknt  tetanic  convulsions,  ending  in  gejicral 
paral^:^  and  dtraLh  by  ji:4phyxJa,  the  heart  bmtijig  afttr  the  ccS^Uouof  respiratioD» 
although  evidently  mu^h  affectcil/t 


*  Thp  jnfuslcn  i>1  rouied  coCTee  diflers  In  its  action  on  hnman  tndivJdualQ  %a  mudi 
frofn  lea,  and  accordine  to  Ern^ral  btlief  from  ihf  JnTuriion  nf  ^mi  coffee,  ihai  as  long 
ago  as  |SS3  J.  LPhmann  tiperimented  with  Ifie  empjTtumMic  oH  or  cnflce.  and  reached 
the  conclusion  that  It  was  an  active  Bubsiance-  The  lesulis  ubtaineii  by  The  various  ei- 
pehmenlen  upon  wfial  das  been  trailed  by  «ome  cafffaHe  have  bi'cri  strangely  cfintrndtc- 
tory»  and  \\  does  not  at?eni  nece^fary'  here  to  foUoH^  out  thl^  matler  in  detail,  but  only 
to  call  tttteniinn  to  Hit  recent  researches  of  Hare  and  MafshaH  {.^ffti.  \ni's.  Phili,  Lit), 
and  ol  K  T.  Rejchpn  {/bi/l..  i^.  Ivi),  whose  papets  contain  a  discussion  cS  Thr  whcie 
evidence.  Hare  and  Mar&ha^l  beLlc^ve  tbat  thpy  have  proved  Hint  the  tmp/E^umiitic  oil  it 
ftclive;  ReicherT.  however  believt-s  thai  the  chang»  produced  by  it  in  iher>F  experiment 
wtre  due  lo  mechanical  aHeraUons  In  ih<?  circulation  by  the  insoluble  oil,  affirms  that  hP 
has  obtained  the  *iami^  ftsallshylhe  Intravenrnis  use  of  pure  olrveoil,  andasaerts  thai  the 
oil  of  cnflec  given  aubculnneously  has  no  general  effect  ujion  ih?  n^nnti^ni.  U  se«m»  to 
US.  however,  that  further  resea-fches  are  necessary  before  [he  "iiatenieiii  c.f  Relcheri,  that 
the  L'mpyreumatk  oil  ol  roflee  U  inactivt,  can  be  ccnsldered  as  eaiaWrshed,  and  thai  Id 
any  cast?  Ibcre  must  be  formed  some  active  principle,  vnlali^e  or  otherwise,  daring  the 
pruccss  ul  niasiing  coftee  ;  probably  ilie  caffeine  Itsvlf  la  In  pan  changed  into  si»nv  new 
compound. 

t  Set  Albers  {Deutiefie  klinik,  iSsj,  370I,  F"alck  and  Slnhlmann  (J'wrft'JtoV  ArcKu>^ 
ill  ■l65)h  Mitschcrlith  iDer  Ctaao  und  diir  Choro/ade,  Berlin,  iSs^U  I-  Hoppe  iJ.\^rlio 
M^ii-,  iSiS),  Brill  ifnauS'  Dhs..  MarburK.  ifiGi),  Oscar  Jotiannsen  (fnaug.  Diss..  Darpat, 
:£&)),  and  others.  The  minimum  fatal  do^e  In  stated  by  Leven  {Arefi.  de  Pkytioi.,  ifl^) 
10  be  .015  grain  in  a  frog  uf  moderate  stie. 

lohannsen  donJes  Lhc  fxl&lencv  of  true  cotiVLilsluiis  in  the  IruE,  osscttiug  that  there  \t 
only  J  rigidity  due  to  an  eSect  upon  the  muscles, 

Bucliiieim  and  Eisenmenger  {quoted  by  Schiuiedeberg)  carrutxirate  lhc  muscnUr 
changes  notird  by  Jcjimnnscn,  but  Insist  ihdl  thviv  an:  alsj  true  nvrvous  convulsions.  O, 
SchmirUebcTg  {Archi:-/dr  Ejrp^r.  faJkoi.  and  Pharm..  il,)  btUpTe*  that  lie  has  recon- 
ciled tli»e  difierences  of  observation  L)'  Iindlii>^  thai  [lie  alkfilcrid  acl^  much  mote  power- 
fully upon  iIk:  muscles  of  Rana  tumpoTaria  than  upcrn  tho^e  of  Rana  ^ciiiema .  so  ihst  s 
dose  of  i:a[Tcinr  which  cauaa  Intense  general  muscular  slilTiv.'ab  In  the  Tormer  produces  in 
the  latter  only  true  cnnvulsiuii*.  the  ci>nvulslun5  In  R-  Icmpotoriu  being  prtvenied  or 
masked  by  lUe  disorder  (if  ilit  muSLlei,  The  mo&i  recent  rcSL'ardius  ( E.  LebJuffcd,  La 
Ca^Hnt.  Paria,  188,1;  W.  Filebnc, -^r^A./. --f  wur.  vnd  Phviioi..  18*6)  LndicaltH  bowevrf, 
that  t!ic  differences  depend  to  hhhi:  extent  upon  the  aizt:  of  the  duse,  but  In  still  sresier 
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In  birds  poisoned  with  calldnc  ihesymploma  [lirill '?  cUvirreKularmovements, 
nt\y  to  some  extent  due  in  cerebral  disturbance,  iTicr<?awt1  r,ipidityand  irreg- 
liLtnly  of  respiration,  spasmodic  tremblings,  and  ti^Canicand  cloiiic  con  k' it  Unions ,  with 
ytic  phenoimzniL  Ln  mammals  the  results  of  Lhe  toxo^miQ)  as  not{:d  by  various 
IS,  are  restlessness,  humcd  rcspir^ition,  al  first  a  sliglit  lowering  and  after- 
wards a  decided  elevation  of  lemperaluren  miiKL'iJlaT  weakni^s,  ipt^nic  ;ind  clonic 
convulsion**,  increa-^ing  general  paresJ!^,  and  finally  de^ih,  appare[itiy  from  paralytic 
arrest  of  respiration.  * 


Crr*r^rww.— 'There  is  no  evidence  that  cafieine  exerts  a  very  marked 
luence  upon  the  cerebnim  of  the  frog,  or  even  o£  seme  of  the  lower 
lainmals,  unless  ihc  convubions  induced  by  it  are  believed  to  be  partly 
the  result  of  some  such  action.      In  certain  of  the  higher  animals,  such  as 
^^ihe  cat.  i[  oUen  produces  a  coiidilion  of  almost  frantic  cerebral  fXtite* 
^^^enL     la  man  the  increase  of  brain-power  produced  by  cot!ee,  tea. 
^^piarana,  and  other  drugs  coTilaining  cafieine  and  the  allied  alkaloids  is 
undoubcedly  n^:i1,   and  we    must   conclude   tbat    caffeine    is    a  powerful 
4iimtilnni  Ic  ths  certhral  cariex.      It  appears  to  us  to  be  our  most  certain 
and  effective  stimulant  of    the  nerve-centres  connected  wilh  the  intel- 
lectual functions.     Those   centres  whose  function   is  consciousness  are 
greatly  stimulated,  and  wakefulness  results  ;  while  agaiii^  in  contrast  with 
^^opium,  caffeine  increases  the  activity  and  power  of  the  reasoning  facul- 
^Hte  at  T^a^t  as  inuch  as  it  does  that  of  the  imagination.      Coffee  prepares 
^^Dt  the  active  work,   both  mental  and  physical,   rthllc  opium   leads  its 
^^votaries  to  the  dream-land  of  poets, 

^K      Spiftal  Ci>rd. — ^There  has  been  much  discussion  as  to  the  method  in 
^Vhich  caffeine  produces  convulsions  in  the  frog,  but  it  seems  to  lie  estab- 
lished that  ihey  arc,  at  least  in  part,  of  spinal  origin,     Tlicy  arc  not  pre^ 
vented  by  section  of  the  cord  high  up  (Pratt  and  Lcblond),  therefore 
they  are  not  cerebral  :  rhey  are  prevented  by  destruction  of  the  spinal 

rrd  (Leven'),  and  would  appear,  therefore,  to  be  spinal,  - 
The  difficulty  of  interpretation  of  the  phenomena  has  arisen  from  the  fact  that 
itit  musculo  action  of  tlie  alkaloid  iu  a  measure  ma^ks  ii?i  influence  upon  the 
spinal  cord,  (here  being  both  mu^ular^^tifiEnps^  i\i  purely  muscular  origin  and  con- 
vulsions cf  spinal  origin.  This  was  clt^arly  demonstrated  by  I'latl,  wlm  found  that 
though  destruction  trf  the  lower  portion  of  the  apiniil  curd  prevented  the  convnl- 
•dons  in  (he  hiiri  legs  of  the  frog,  it  did  not  interfere  with  the  development  uf  the 
<:3ontractures.  Further.  Pratt  included  all  the  li^tiue^  cf  a  frog,  except  ihe  spine,  in 
a  tighl  ligature  just  above  the  bifurcation  of  the  aorta,  and  administered  caffeine, 
vrhen  Ihe  antenor  legs  became  vory  stilT,  and  had  also  occasional  severe  convul- 
^ons,  in  which  tlie  bind  Icga  partidp,ited,  dltliuugh  between  the  paroxy3m3  they 
c  perfectly  untaxed 


T«  Upon  vaTiflUous  in  the  Bensiliv^nes^ of  individual  frogs;  thus,  Kobort  [Arck.f. 
SMftr.  J^lh,  br.  Pifamt,.  jv)  fcmnd  [tint  ffogs  of  ihe  same  species  tire  very  much  more 
fluctfiLTblc  in  tho  spring  than  in  the  nuluraii-    The  tiHidiiy  and  paralynii;  are  museulat. 

*  In  aneToboratcflCTitsrif  eiperimentG,  B«nii?tl  {Brittsh  MedUui  Jnurnai,  1874}  found 
thai  the  fatal  miniDLum  dc^c  of  ihc  poison  for  the  cal  ami  the  rubbii  wo^  a  little  over  a 
l^rain  Isr  the  pound,  live  and  b,  half  groins  being  required  for  a  fivf-poimd  aniinal- 
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The  *'«ncUwJori  seems  catablished  thai  in  the  Irng  cafTeine  arts  as  a 
mt'fi*'  y^intt/  siimuhiif  und  oho  as  a  inascU^/Kiisan,*  The  physical  resi- 
|ni4tti"Lt  ami  ironiulousness  produced  in  man  by  excessive  doses  ol  coffee 
iitid  Ipi*.  atn\  ihe  convulsioQs  of  cafTdne- poisoning,  are  probably  both  spinal 
Mid  i-cicbrai.  though  our  knowledge  of  tbb  matter  b  iJicompleLe- 1 

/^nvs.^lhc  motor  nerves  appear  not  to  be  affected,  but  the  sen- 
iwiry  nerves  are  apparently  slightly  affected. 

Alexander  Demiell  ■  lias  found  Uint  aftcf  death  from  theine  Ihe  motor  nerves  re- 
IftJn  rheirnonnal  sj'scepribilit3'.  iind  Pratt  surrauiided  onecniraf  nervpo!  a  frcjg  with 
a  paste  "'of  theine  and  i^aler,"  and  irriuited  the  spinal  cord»  when  both  legs  re- 
sponded with  uniform  alacrity.  Bennett  also  tied  tljc  crural  arler>'  of  a  frog,  poi- 
soned it  witfi  the  <i!ka]oid»  iuid  found  thai  irritation  of  the  cord  produced  et]u;i|]y 
active  conCraciiuns  in  the  two  leg?i  The  c:hief  t^vldence  as  to  the  sensory  ner\'es  is 
furnished  hy  Pratt,  who  founrt  that  when  the  left  sciatic  nerve  of  a  frog  was  sur- 
rounded by  a  paste  of  their»e  and  water,  after  ten  minutca  irritation  of  the  right  foot 
produced  reflex  moiements,  whDe  irritation  of  the  left  fool  tailed  hi  elicit  any  re- 
sponse. Lchlond'  has  noted  marked  hyperarHlhtiid  In  the  htJE^  and  Rumprf" 
affirms  that  increased  senability  of  the  skin  can  be  demonstrated  in  man. 

Musdf^ — The  action  of  caffeine  upon  the  muscle  is  readily  demon* 
strated  by  throwing;  the  isolated  gastrocnemiua  of  the  frog  into  a  one 
per  cent  or  even  a  weaker  solution  ;  in  h-om  two  to  three  minutes  the 
Entncle  becomes  markedly  contracted,  swollen,  round,  stiff,  and  unable 
to  respond  to  the  galvanic  current-  That  it  is  the  muacle- fibre  which  is 
afiectcd  ra  shown  by  the  experiments  of  Pratt,  who  found  that  when  an 
isolated  muscle  was  soaked  in  a  solution  of  curare  until  the  nerves  were 
killed,  and  then  thrown  into  a  soluliun  of  caETeiue,  the  usual  rigidity  vras 
developed.  The  elaborate  studies  of  Leblond  appear  to  prove  that  there 
are  two  stages  (as  in  veralritie-poisoning)  in  the  action  of  caffeine  upon  the 
frog  muscle, — a  primary  stage,  with  exaggerated  muscular  exciuihility  and 
a  tendency  to  prolonged  tetanic  contractiona  after  momentary  stimulation. 
and  a  final  stage  of  rigidity  and  lost  excitability- J  W.  Sobieranski  " 
tielieves  that  his  ergographie  experiments  prove  that  in  fatigue  calfeine 
not  only  stimulates  the  nervous  system  and  thereby  increases  working 
power,  but  also  acts  directly  upon  the  muscle. 

According  to  the  researches  of  Paschkis  and  Pal,"  it  would  appear  to 
be  the  xanthine  which  influences  the  muscle-fibre,  since  these  investigators 
found  that  catfeinc  (trimcthylxanthinc),  theobromine  ( dimethyl Jtanihinc), 
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•  AlexaniJer  Bennpll  hnsi  brought  Inrwarrtlhi- theory  l/rjf.  (-ff.nrd  Britt-th  nfedural /ot*r- 
nai,  1S74)  th^r  fafltltie  parAlyse^  the  pcsrerior  calnmns  of  the  cord  wlthniiE.  flfFeclmg  the 
anTcnor  colrimnth ,  but  hi!i  ev-idfnre  itpi>ear?.  to  us  in&unicipni  (0  prove  hj<;  coiLclusioaB. 
Ete  grnunda  his  belief  cftipfly  u"  flnrtInK  Ihnt  In  poisoned  frrigti  and  rabbits  Knlvanirallon 
of  ihp  p^wetlor  oilumns  nf  tbe  tipowd  corti  proiiiieeil  fitJitr  no  mucculnr  cnntraciiong 
or  ftnly  such  asi  were  very  much  more  fe^bte  than  those  provoked  by  golvaiiliitron  of  the 
anterior  cnlumns, 

t  T'iipetisky  (RrifJifrrs  Arrkiv,  iSSft,  s?e)  has  found  that  Toreed  nrtifidal  respiraiion 
In  grtat  mensiirc  suspcmh  Ihe  ronvuljiians, 

X  Johannspn  males  thai  vhen  a  mn^cle  iinileT  ihv  rnlETOHCGpe  la  touched  with  caffeiQe, 
its  fthreii  can  he  seen  to  contract  half  tlieir  Itngih. 
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Bd  xanthine  shared  the  acdviiy  :  caffeine  being  the  strongest,  xanthine 
Be  weakest 

f  Circuiati&n, — Caffeine  hag  a  direct  influence  upon  Ihe  hea^t^  although 
tlMt  viftcus  continuts  to  beat  in  animals  poisoned  by  the  drug  alter  the 
cessation  of  respiration. 

H    According^  to  Volt  (quoted  by  Brill),  rn  ttie  trog  the  rapidity  o(  the  cardiac  pvil- 

Option  is  at  first  increased,  but  the  pulsatioos  become  slower  and  slower,  and  arc 

Kxximpaiiied  by  irregularity  of  rhyduTi.  tlie  tieart  finally  c^a^ing  to  ^l:!.  but  siill 

Bsponding  to  Mimuli  ai.  a  dme  wKen  the  voluntary  mu^c^leih  .-ire  ab^lufoly  dead. 

■Uk -uid  Stuhlmann,"  niul  jchannseii '*  observed  thai  caffeine  first  increases  and 

^■en  le^aen^  the  frequency'  of    the  cardiac  pulaation^  in  iJi?  frog.     According  to 

Bibanascrn.  [)ir  lessening  of  tlie  frequency  coiues  on  the  more  quickly  and  the  more 

BDwerfuHy  ss  the  ^ize  of  the  dose  [s  incre;ised      After  i\  tJn^  the  husJX  t>egin4  lo 

Oeat  [rrBRUlarly,  uilli  short  intermissions,  whichn  :\s  time  gi:ies  on,  grow  longer  and 

longtf,  till  at  last  movement  ceases.     Johannsen  ioutid  thfll  the  acliojiupoii  the 

cut-out  frog's  heart  was  the  same  upon  die  \i5ClI^  in  siiu  ;  Leblond  confiims  lliis, 

and  Slates  thai  (he  hean  is  finally  arrr-sied  in  sysinle  ;  so  also  does  Thomas  J  Mays." 

Anbert  and  Haase  "  find  thai  the  action  ol  ihe  alkaToid  upon  the  pulsations  of  tlie 

frog's  heart  varies  Rrently ;  and  indeed  the  individual  experiments  of  the  authors 

pirviijusly  t[uoted  show  such  variaiion.     This  is  CTJnfinneJ  by  the  research  of  Rios- 

chJro  Maki."     This  invesiigaior  eicperimentcil  npon  the  cnnnil  irog's  heart  with 

the  Williams  apparatus,  and  found  that  the  pulse  was  variously  affected.      In  mo»:i 

_ol    his  experiments  Ihe  arterial   pressure— ri?.,    the  heart's  work— was  markedly 

but  in  a  few  cases  it  was  distinctly  increased. 

The  conclusion  that  caffeine  exerts  a  double  influence  upon  the  frog's 
in  swal!  dosfs  sfimuJafhtg  it  and  increasing  its  work,  and  in 
doses p^raiyzing  ii.  seems  to  be  confirnieil  by  Paul  Favaln^'who 
ids  that  in  a  proportion  of  ten  centigrammes  to  one  hundred  and  fifty 
iroes  of  artificial  blood  che  alkaloid  reinforces  the  isolated  frog's 
heart,  giving  its  contractions  more  amplitude  arnJ  more  energy,  but  that 
Stronger  doses  depresa  the  heart,  and  finally  arrc&t  it  in  diastole  ;  and 
by  H.  C,  BeyeTf'*  who  has  reached  similar  conclusions  with  the  terra- 
I's  heart. 

The  reanlts  obtained  by  various  e;tperimentere  as  to  the  influence  of 
caflcine  on  the  circulation  in  mammals  are  in   their  general  appearance 
itradictory,  but  are,  however,  we  believe,  reconcilable. 

In  attemptinpr  such  reconciliation  it  seems  better  to  discuss  separately  the 
fect:^  of  the  drug  upon  artrrial  firt^ssUTt  and  puUe-rale.  In  die  Atibert  and  tliiaae 
etperimenis.  cafleine  usually  produced  pronounced  fall  of  The  arterial  pressure, 
although  in  one  experiment  there  was  a  distinct  rise.  It  is  to  be  noted  Ihal  the 
research  was  made  with  erramtous  doses  of  cnffdne,  und  iLioally  upon  dogs  under 
the  influence  of  narcotics.  In  two  experiments  upon  alcoholi/ed  tlogs,  Biiii:  *  ob- 
t;iirted  a  prnnonnced  ri?*  of  ihe  arterial  pressure  ;  while  Mak^nperimenling  upon 
animals  under  the  influence  o\  Atropine  or  chloral,  obtained  after  large  dow5  a  dis- 
tinct fall  ol  the  arterial  pressure,  which  in  a  lew  nises  was  preceded  by  a  ri'ie.  It 
13  evident  that  the  method  of  re^^rrh  emplnyed  m  these  experiments  makes  it 
imposs:hle  to  draw  any  \ery  fjosfrive  ci.^iclu^ion?.  In  normal  animah,  Leven  found 
in  the  first  stages  of  caffeine- poisoning  a  distinct  increase  of  the  arterial  pressure, 
and  in  the  elabomle  experiments  of  Rcichcri  "  it  was  noted  thai  in  the  normal  dog 
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caffeine  iniected  into  Ihc  jupilaf  vein,  in  tnoderale  amount,  caused  a  primary  fall 
of  pjtssurc  (tviilenilj'  Jue  lu  an  ovtrwhelniing  efitct  iri  Uie tunctniraietl  aTkaloid 
upon  ihe  heart },  follnued  by  a  rise  above  the  normaJ,  iollowed  in  turri,  if  the  dvse 
had  been  large  enough,  by  n  marked  fall  of  prtssure.  Very  large  doses  of  caffeine 
produced  a  persistent  fall  oi  pressure,  ending  in  final  dioatoltc  arresl  of  the  hearL 
In  none  uf  Reithcri's  experinienLs  was  Ihe  rise  of  arterial  pressure  very  greai,  biit, 
except  after  heavily  toiic  doses,  it  occurred  almost  ini/ariahly.  Leven  asserts  thai 
afler  he  had  divided  the  pneumoga^trics  and  sym pathetics  and  isolated  the  heajl 
from  all  the  nerve-cenlres,  caffeine  still  fncren^ed  the  arterial  preaaurc  -  while 
Rcithcrl  stales  that  nut  only  is  tlie  iiicreaJie  o/  the  iiressiin'  .seen  when  tlie  ftnimal 
is  motionless  with  curare,  but  also  alter  dt-^truriMn  of  the  vaso-moior  centres  in 
the  medulla  oblongata. 

The  total  evidence  seems  to  us  coTidusively  to  show  that  taffein^  in- 
crcasrs  the  aricriai  pressure  iudcpcndently  of  the  vaso-rrntior  centres. 
Reichert  believes  the  rise  to  be  due  to  an  action  on  the  muscle-fibre  in 
the  walls  of  the  blood-vessels.  But  we  have  no  direct  proof  of  the  cor- 
rectness of  tliis,  while  all  the  experiments  upon  tlie  fret's  heart  (see  pre- 
ceding paragraphs)  indicate  that  in  smati  dvses  the  drug  acts  ttpon  the 
heart  %^^  dired  stimulanf^  It  is,  however,  altogether  probable  that  the 
muscle-fibre  in  tlie  arieria]  waJb  shares  in  the  general  action  of  the  alka- 
loid upon  muscles. 

In  the  advanced  stages  of  caffeine- poisoning  both  the  heart  and  the 
vaso-wotcr  sy^ffm  are  without  doubt  depressed,  so  that  the  cause  of  the  fall 
of  pressure  is  duplex. 

1x1  regard  to  the  puhe,  Aubert  notes  as  a  consCfinl  effect  ati  increase  of 
the  pulse-rate,  and  this  appears  to  be  the  most  frequent  result  produced 
by  caffeine  ;  but  it  has  been  showa  by  Reichert  that  under  certain  cir- 
cumstances there  is  a  slowing  q\  th?  pulse. 

L.c\'en  asserts  that  ihe  increase  of  the  pulse-rate  is  to  be  seen  after  isoliition  of 
the  heart  from  the  nervous  centres,  and  is,  therclore,  due  to  fir»  action  upon  the 
1ie<irt  ilscif,  a  conclusion  which  xa  in  accord  wiffi  the  E^^neral  resultiof  oliservaCions 
upon  the  L*U3lale<i  frog's  heart,  and  is  cfinfinned  hy  fteiohert,  who  beheves  that 
there  are  parjlyses  of  the  cardio-inhibilory  centres,  both  in  the  medulla  oblonpa la 
and  the  heart.  The  slowing  of  the  pulse  occflsionally  seen  in  llie  first  stages  of  the 
poison  Reichert  altnbules,  wilh  probable  correctness,  to  a  primaiy  sn'mulntton  of 
these  cflrdio- inhibitory  centres  ;  the  alteraiEon  of  the  pulse  whirh  *^rirnetimes  occurs 
in  advanced  poisoning  he  believes  lo  be  due  to  a  direct  action  ol  the  drug  upon 
the  heart.  Some  authorities  are  of  the  opinion  that  the  drug  stimulates  the  cardiac 
accderatoia, 

Di-HTPtic  Action. — In  poisoning  by  caffeine  great  increase  in  iht?  secre- 
tion of  vjrinc  la  a  common  symptom^  and  the  statement  of  Gubler,"  that 
the  alkaloid  is  one  ot  our  most  powerful  and  certain  diuretics,  has  re- 
ceived abundant  confirmation.  The  effect  of  ihe  dru^  upon  hpallhy  men 
would  indicate  that  in  dropsies  it  docs  not  act  simply  by  regulating  the 
circulation  of  the  kidney,  but  has  also  a  distinct  effect  upon  thtf  renal 
organ  itselL 

That  caffeine  acts  directly  uixm  Ihe  kidijeys  wa*i  proveil  by  W.  von  Schrtider 
and  by  A,  Langgaard,**  who  sepamlely  found  Ihat  when  a  canula  was  inserted  into 
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the  ureters  in  an  animal  whose  ^oso-niDtor  c^j'steai  was  completely  paraJyEEd  by 
chloral,  iiijeclitins  til  LafTeint  inio  the  tirculalion  caused  a  very  great  incrcsM"  In  tJje 
urin;*ry  secreiion,  l^anggaartl  found  tJuii  iLsiiallj'  l»efore  Ihe  grtai  increase  of  diuresis 
tht^  unaary  secretion  w3&  arresti^d  for  several  mitiates.  This  is  in  ex^ct  accord 
with  the  ejspenmtints  of  C  D.  T.  Phillips  *'  made  with  Roy's  oncomclei.  Il  woe 
found  that  immediately  aiitr  \1k  iiij^lion  of  <t  ^in<iU  dose  of  caffcinr.  wlicn  the 
blood-pressure  was  either  slighlly  depressed,  elevated,  or  unaffected,  the  kirlney 
underwent  a  very  distinct  ecHirraclJon  of  its  volume,  which  lasted  tor  two  or  even 
three  minutes  and  was  accompanied  by  great  lessening  or  arrest  oi  the  urinary 
secretiun.  Afitr  the  contraction,  iht  kidney  rapidly  tj;pandcd  beyond  its  original 
bulb,  and  rx  rhe  same  time  llie  urinary  ^lecretton  became  e^tcesslve.  Pliilliph's  fact» 
do  not,  as  he  seem?;  to  Ihink,  prove  that  the  diniesis  [^  caused  by  the  increase  in  the 
flow  of  the  blood  to  the  kidneys.  It  is  more  probable  that  the  condition  of  the 
local  blood-vessels  is  the  result  of  the  action  of  the  druR  upon  the  renal  secreting 
Oi^n  ;  cs|jeciiLlly  is  lilts  the  case  since  SchrOder  found  lliat  the  divisioEi  of  all  the 
renal  ner\'e«  did  rot  prevent  itie  increase  of  the  secretion  iin<ler  the  action  of  caf- 
feine. Because  the  secretion  from  ttie  uninjured  kidney  was  increased  much  more 
tlian  from  the  kidney  whose  ncr\c5  were  dtstroycd,  Schroder  believes  that  the  drug 
incTtJSes  diuresis  by  acting  both  upon  the  nerve-centres  and  upon  die  secreting 
structure  of  the  kidney.  To  our  thinking,  however,  the  direct  injury  to  the  se- 
creting apparatus  of  the  kidney  by  division  of  the  renal  nerves  is  suflidenl  to 
account  for  the  difference  between  the  inBuence  of  the  alkaloid  upon  the  normal 
and  the  ope  rated -upon  kidrn^y,  without  ncccsi^ilatiiig  the  lheor>^  cf  a  twofold  dL'tJun. 
Schroder  fouiid  that  there  w<ts  an  increase  not  only  of  the  Iu|ULd,  tint  also  of  the 
solids  of  the  unne- 


Temperattire. — We  know  of  no  recorded  temperature-curves  of  caf- 
feine-poisoning in  man.  It  is  probable,  however,  that  the  effect  of  the 
alkaloid  Is  prccbely  what  it  b  in  other  mammala,  Binz  states  that  in  ani- 
mals minute  doses  have  no  eflec:  upon  the  bodily  temperature  ;  doses  just 
enough  to  produce  slight  toxic  symptoms  cause  a  rise  of  0,6°  C:  ex- 
cessive doses  cause  an  elevation  of  1*  to  i.s,'°  Q^.  the  maximum  being 
reached  in  one  to  two  hours  ;  dosea  which  rapidly  kill  have  very  little 
efiect  upon  the  temperature. 

General  Ntdridott. — The  enormous  use  made  by  mankind  of  sub- 
stances containing  caffeine  indicates  that  in  some  way  it  is  directly  of 
service  in  the  wear  and  tear  oF  daily  ]tte>  It  is  not  probable  that  any  of 
the  caffeine  is  assimilated,  but  it  is  thought  by  some  authorities  to  check 
very  greatly  the  eliminalion  oi  nitrogen,  or,  in  other  words,  to  lessen  the 
waste  of  tissue; 

O 

This  subject  was  laboriously  invesdgated  by  Julius  l^hmann  in  J853.  and  by  F. 
W-  Becker*  in  185^,  and  earlier.  Lehmjinn  found  that  the  exhibition  of  sis  grains  of 
cafieine  daily,  the  regulated  *Iiet  beinj-  iini/orm.  diminished  the  elimination  ot  urea 
from  twelve  to  twenty  per  cent*  Upon  cx|>crimcmlnfi  witli  the  cmpyrtumatic  oil 
of  coffee  he  fbuiid  that  it  lessened  even  to  <l  [sn^portionately  gre^tr  eAlent  the  elim- 
iruiKon  nf  urea,  and  al^o  ncttd  very  powerfully  in  prrtdiiring  !;leepEe«sneS(i,  so  liiat 
the  favorite  bevera^  is  biy  no  meon^  dependent  upon  its  ccntained  caffeine  for  nil  of 
its  activity.  Bocker  ^  published  hii  finl  researches  on  coffee  in  t849,  bui  we  have 
never  seen  any  attain ac[  of  the  article,  other  than  the  flatettient  that  he  jound  that 
the  drug  cauws  diminished  Himianiion  of  urea.  HK  inve^irigation  of  the  eflect  of 
tea"  was  most  elaborate  and  laborious.     He  analy^ted  the  faeces,  the  urine,  and 
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the  products  oi  respiration,  and  lound,  a  similar  diet  being  maintained,  that  lea  did 
not  af!ect  sensibly  the  elinunalion  cf  carbonic  acid  from  the  liingii,  but  did  vcnr 
decidedly  dJniinisli  tht:  excretion  oi  urea,  and  a1s3  oi  nitrogenous  ni^tt^ni  in  [far 
f^cts.  He  ihen  tried  abstaining  from  food  for  periods  oJ  thim-sii  hours,  wiih  and 
without  die  use  of  tea,  with  results  perfectly  in  accord  with  those  just  staled.  The 
results  obtained  by  other  Lxperimenters  are»  however,  sin^larly  discordant. 
Henri  Hoppe"  iound  ihat  in  the  doK  coffee  diminishes  very  stiKhily  the  luca- 
eliininaLluiL,  but  greatly  increases  die  fiuipui  <it  carbonic  iicld.  In  regard  lo  i]r?!9, 
Ratiuleait  and  his  pupil  Eurastratiade,  U'orking  wiih  coffee  upon  men  and  dog^,  ob- 
tained results  iiimilar  to  those  of  Bdckcr.*"  as  did  also  Hammond  in  this  country. 
On  the  other  hand,  C,  G,  Lehmann,"  Voit."  and  Roua  "  found  Ihat  caffeine  or  cofee 
sensibly  increases  the  elLinin<idon  of  urea,  or,  in  tliose  accustDtned  to  the  datiy  u^e 
of  coifee,  has  no  influence.  In  a  long  series  of  experiments  upon  dogs  by  Cotity. 
GuJmaraes,  nnd  Niobey/'  It  is  afiirmed  as  a  uniform  result  that  the  use  and  osami- 
lation  of  nitroEenous  food  were  preatly  increiiacd,  dial  the  carbonic  acid  and  oxygen 
ill  the  blood  were  uiafkedly  decreased,  and  that  the  propuTtion  of  sugar  and 
urea  in  the  blood  was  notably  increased. 


In  the  lace  of  so  much   coitlradiction  h  is  perhaps  wisest  to  reae 
opinion,  but  it  does  seem  as  though  the  present  evidences  warranted 
conclusion  reached  by  E.  Perisot"  that  the  action  of  caffeine  upon  urea^ 
elimination  and  upon  protoplasmic  change  is  inconatani,  and   not  direct 
and  pronounced.      It  is  ItMC  that  in  a  bng  scries  of  very  elaborate  calori- 
metrical  experimerts  performed  by  E.  T.  Rcichert  *'  it  seems  to  have  been 
proved  that  cafleine  increases  the  heat-production  as  well  as  the   heat 
diasipdtion,  and  that  of  these  phenomena, 'the  increase  of  the  heat-pro- 
duction is  probably  primary.     This  result  b  tn  accord  with  that  of  Wil- 
helm  Heeriein,"  who  lound  marked  increase  in  the  consumption  of  oxygen 
anj]  formaiiun  oi  carbonic  acid  produced  under  the  influence  of  caileine. 
Neverlhelesa,  these  united  results,  ii  their  accuracy  be  accepted,  do  noi 
show  that  destructive  metamorphosis  of  nitrogenous  tissue  is  increased 
by  caffeine,   but  only   that  there  is  an  increased   destruction   of  carbo- 
hydrates. 

SUMMARY. — OafTbine  is  a  powerful  ettmulant  l;o  thoae  cella  of  Lba 
oerebrR.1  eorter  ^ivhlch  ara  functionally  conneotdd  vrith  oonnclouatiaaa 
and  tntoUectuol  aotiotL  It  is  a-leo  roildly  etdmulatlEig  to  the  respiratory 
cantres  and  probably  to  tho  motor  celle  of  the  epinal  oord,  but  B«emA 
to  be  without  action  upon  the  nerve-trunka.  It  la  a  powerf^  muecl^ 
polaon.  at  Orat  prodndnef  a  condition  In  \?hioh  there  ta  exa^sorated 
muBCular  excitability,  with  a.  tendency  to  tetanic  contractlonfl  upon 
monientary  stimulation,  and  aft«r'waTdfl  a  eta^e  of  atiffUoas^  w^FrQlmron, 
and,  flnaUyn  loat  eiscitabibty.  It  is  a  mild  stimulant  to  tbo  circulation; 
probably  by  virtua  of  11^  relation  to  tho  muacla-flbrea  it  incroafies  the 
oardiao  force  and  perhaj^s  also  directly  oontraeta  the  arterioles.  In 
OvordosQ  it  depressea  the  oiroulation,  probably  acting  both  upon  tho 
hefiirt  and  the  blood- veseela.  It  is  ebsorbed  with  rapidity,  ajid  lo  to 
Bome  ostent  deoomiJOQod  in  the  body,  and,  at  least  In  part,  Dlimitjated 
thrcmffh  the  kldneya,  upon  whose  secretinK  atructure  it  exerts  a  marked 
atlmulating  influence.  Althougti  the  evidence  la  contradictory,  it  ia  not 
at  prsaonl  writing  probable  that  oaffeine  has  any  distinot  epociflc  in- 
fluence upon  protoplasmic  nutrition,  but  it  does  appear  to  direotly 
tnoreaae  the  production  of  carbonic  acid  and  of  b-hithhI  heat. 
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Therapeutics,— In  accordance  with  its  physiological  action,  caffeine 
is  employed  in  jiraclic;il  medknTip  as  a  cerebral  and  cardiac  scinmlAnt.  It 
IS  often  taken  to  produce  wakclulncsa  and  increase  the  menial  power 
during  excessive  work,  ll  is  a  valuable  remedy  for  the  relief  ot  migraine 
and  other  forms  of  ntrvous  headofh^s,  in  which  its  effects  are  sometimes 
aianellous,  although  moie  often  it  fails  to  accomplish  good.  To  predici 
in  any  case  what  its  influence  will  be.  in  the  present  atate  of  our  climcal 
knowledge,  is  impossible  ;  but  the  remedy  may  always  be  tried  in  safety 
in  the  dose  of  five  grains,  taken  when  the  paroxysm  is  coming  on,  and 
repeated  in  hall  the  quantity  once  in  forty  minutes  if  necessary.  It 
k  m  these  cases  especially  effective  in  combination  with  phenacetin  (pro- 
portion five  grains  to  fifteen  grains).  In  opiuni-poisoniiig ,  either  in  the 
k>rm  of  unlimited  quantities  of  a  strong:  decoction  of  coffee  or  of  the  alka- 
loid ilsell,  it  is  a  standard  remedy,  acting  by  promoting  wakefulness  and 
Stimulaiing  ihe  respiration. 

J.  Hughes  Bennett  found  th^t  ihe  exhibition  of  from  lour  to  lour  and  a  half 
grain?  of  caffeine  would  snve  n  proportion  of  cats  poiijoned  with  the  previotisly 
asoertniincd  minimum  lethal  dtjse  (one  and  se\en-eiehlh3  grains}  ol  nioiphine, 
Sever^  of  the  cats  which  had  Uius  been  saved  succumbed  some  days  afterwuds  lo 
one  and  seven  "tight  h^  p^ins  cf  morphine.  The  caffeine  was  powerless  to  save 
aaiinab  to  which  lar^^r  do^s  of  the  narcotic  had  b«en  given. 

We  have  had  no  experience  with  the  use  of  caffeine  as  a  general 
stimulant  in  acnU  adynu'mia,  but  various  French  authors  recommend  the 
remedy  very  highly,  and  H,  Huchard"  especially  commends  it  in  fyphvid 
/^v£r.  aasertinp  thai  It  relieves  not  only  the  adynamia,  but  also  acts  as  an 
antipyretic,  and  through  its  diuretic  influence  is  especially  uaelul  when 
the  urine  \&  scanty  and  albuminous. 

CafTeine  is  valuable  as  a  cardiac  ^itimulant  in  the  treatment  of  all 
fonn^  ol  heart- failure.  The  statement  of  Gublcr  that  it  acts  as  a  powerful 
diuretic  is  also  undoubtedly  correct.  The  indications  for  its  employment 
are  precisely  those  which  call  for  the  use  of  digitalis,  but  il  meets  these 
indications  with  much  Icsa  certainty  than  docs  that  drug.  Cafieine,  un- 
like the  digitalis  group,  finaliy  paralyzes  the  heart,  and  therefore  does 
not  compare  as  a  cardiac  stimulant  in  power  and  completeness  of  acrion 
with  digitalis  or  strophanlhus«  belonging  rather  with  ammonia  and  alco- 
hol. U  15,  however,  more  prompt  and  fugacious  in  iia  action  tlian  ts 
digitalis,  and  much  more  acrively  diuretic  :  and  is.  therefore,  especially 
useful  when  Jhere  are  pronounced  dropsical  symptoms.  In  rhrtmk 
Bright' i  dhiose  it  is  often  ol  service,  especially  in  the  latter  stages,  whoa 
there  is  marked  cardiac  failure.  In  aeuit  Bright' s  disease  it  should  be 
employed  with  taiilion.  if  at  all,  Ti  is  superior  to  digitalis  in  never  dis- 
agreeing with  the  stomach  and  in  having  no  distinct  cumulative  tendency. 
In  some  cases,  however,  it  produces  obstinate  wakeftilne^a,  and  we  have 
occasionally  found  it  necessary  to  give  il  aolely  in  the  early  part  of  the 
day-     It  b  usually  best  to  commence  with  a  dose  of  four  grains,  given 
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twice  daily,  increased  if  necessary  to  twenty  or  twenty-five  grains  a  day. 

For  internal  administration  the  citrated  caffeine  is  often  preferred  on  ac- 
count of  its  ajlubility.  When  great  promplneis  of  action  is  required,  3A 
in  cases  of  sudden  coilnpse  or  of  sudden  cardiac  failure,  the  hypodermic 
use  of  caffeine  suggests  itseli.  Uafortunately,  the  ordinary  salts  are 
decomposed  in  the  presence  of  water,  and  are,  therefore,  ineligible  for 
hypodermic  use.  The  sodiupt  and  caffduc  btnzoale  haa  been  proposed 
as  moderalely  stable  and  tree  from  irritating  properties.  One  equivalcDl 
of  sodium  salicylate  (160  parts)  will  also  cause  the  solution  of  one  equiva- 
leiTt  of  caffeine  (244  parts),  and  the  following  formula  has  been  com- 
mended by  Tanret  lor  hypodermic  use  :  sodium  salicylate,  thirty-one 
pans  ;   caffeine,  forty  parts  ;  distilled  water,  sixty  parts. 

Toxicology.— The  only  case  of  poisnning  by  cafTeine  thai  we  have 
met  with  is  reported  by  C.  H.  F,  Routh."  An  adult  look  a  drachm  of  the 
so-cailed  citrate.  The  symptoms  developed  at  once  ;  they  were  burning  in 
the  lliroai.  giddiness,  faintnt-ss.  nausea,  numbness  and  tremors  of  the  ex- 
tremities, pain  in  the  atomach  and  bowelSn  profuse  diuresis,  and  finaJly 
collapse^  with  cardiac  oppression  and  icy  extremities.  Consciousrcss 
was  not  Impaired,  and  there  was  no  headache  until  the  patient  began  to 
recover.  In  a  case  reported  by  Curschmann,"  a  woman,  in  order  Ui 
produce  an  abortion,  took  a  decoction  made  from  about  eight  ounces  of 
freshly  roasted  cofiee.  Two  hours  later  she  was  found  in  a  condition  ol 
great  anxiety,  with  a  sensation  of  inlense  need  for  air  ;  ^he  was  exceed- 
ingly restless,  and  continually  attempted  to  get  up  from  her  chair,  but 
was  powerless  to  do  so.  All  the  extremities,  but  especially  the  fiands, 
were  afTected  with  very  pronouneed  chordc  tremors.  She  knew  persons 
and  her  surroundings,  but  her  cerebration  was  very  much  affected,  and 
the  next  day  she  remembered  nothing  that  had  happened  at  this  time. 
The  respiration  was  quick,  24  and  25  per  minute,  and  short  ;  the  pulse 
112  i  the  heart-beats  very  strong,  even  violenL  One  hour  after  the  in- 
gestion of  the  dose  violent  diarrhcca  set  in,  and  continued  until  the  ncsl 
day.  The  passages  were  very  thin  and  watery,  with  but  little  violent 
pain,  but  much  tenesmus.  There  was  also  marked  tenesmus  of  (he 
bladder.  The  urine  was  greatly  increased  in  quantity,  with  a  specific 
gravity  of  1014. 

CONVALLJIRIA.      U.S. 

In  1S59  G.  F^  Walz  discovered  in  the  Uly  of  tke  vaiUy  (  C&nvalUtHa 
f^ajiilis.  the  rhizome  and  roots  of  which  are  official)  two  active  sub- 
stances, Convallarin  and  Convallamarin^  Of  these,  the  first  is  crystal- 
line, insoluble  in  water,  and,  according  to  W.  Marm6/  when  taken  in 
doses  of  three  or  four  grains,  acts  as  a  simple  pui^tive.  The  glycoside 
convallamarin  is  soluble  in  water,  and  is  the  principle  to  which  the  plant 
owes  Its  action  upon  the  circulation,  Marmf  found  that  it  kilb  by  a 
direct  action  upon  the  heart,  and  in  moderate  doses  first  slows  and  then 
quickens  the  pulse  :  previous  diviHon  of  the  vagi  did  not  interfere  with 
the  development  of  these  pbenomena,      S^e'  finds  that  in  the  dog  it  first 
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the  action  of  the  heart  aad  i[icrea.s<?s  the  blooci'pressiire  decidetily, 

respirations  at  the  same  time  becoming  fuller  and  a  little  less  irequent. 

a  toxic  dose  has  been  given,  the  heart  s  beats  become  very  rapid  and 

liar,  the  arterial  pret^sure   slill   bd'ing  much   above  normal  ;    finally 

ic  pressure  begins  iv  iA\.  tht  tardiac   puIsalioiiB   tv  grow  more  feebJe, 

death  occurs  through  syncope.      It  is  stated  that  the  pneunK^astric 

are  weakened  hut  never   paralysed,   white  the  general    nervous 

[cm  is  not  affected.      In  man   the  action  of  the  drug  upon  the  circula- 

m  b  as  in  the  lower  animals,  and  there  is  said  to  be  usually  produced 

jfuse  diuresis  and  sometimes  purging.      In  Isaew's  experiments  upon 

>gswirh  convaliinniirin,  [he  heart  waa  arrested  in  ventricular  sysiale  by 

ro  milligrammes  of  the  pure  convaQamarin,  the  frog  continuing  to  live 

ir  a  long  time,  the  remedy  seemingly  having  no  effect  upon  its  general 

rous  or  muscular  system  :  isolating  the  heart  had  no  effect  upon  the 

actioa  o\  the  poison, 

The  fact  that  the  heart  is  arrested  in  systole  by  convdlamarin  has  been 
iniirmed  in  the  frog  by  Coze  and   Simon,*  in  the  dog   by  I,  Ott,'  and  it 
roLild  appear,  therefore,  that   tlie  drug  is  a  cardiac  stimulant,  more  or 
.      Jess  similar  lo  digitalis  in  its  action.      Uniortunately,  however,  S^e  affirms 
^^Uiai  in  the  dog  the  heart  is  arrested  in  diastole,  thai  organ   not  being 
^^Hble  to  respond   to  the  most  powerful  galvanic  stimulant  ~   Leubuacher 
^Ktatea  that  convallaniarin  causes  in  the  irog  systolic  cardiac  arrest,  but 
"diastolic  cardiac   arrest  in  the  mammal;  and  further,  that  in   no  doses 
does  it  in  the  mammal  elevate  the  arterial  pressure  ;  whilst  i.eo  Lowen- 
LhaL*  using  the  same  preparation  in  exactly  the  same  manner  and  dose 
^uipon  ditlerent  (rogs  oj  the  same  species,  obtained  diverse  results  which 
^Pb^  hJmselE  was  at  a  loss  to  explain.      The  evidence  is  so  contradictory 
05  to  suggest   tlmt   different  observers   have   used   different   substances 
under  one   name,      J.  Nalhanson'  asserts  that  the   confusion  is  largely 
due  to  the  impurity  and  lack  of  genuineness  in  the  products  used,  even 
Merck  himself  having  ailmiiied  thai  his  commercial  convallamarin  is  not 
the  pure  principle,      Nathanson  found  that  convallann  produced  In  man 
when  given  in  doses  of  0-06  to  0,1  ?  gramme  three  or  four  times  daily 
only  nausea,  diarrhtea,  and  gastric  pain  ;  while  convallamarin  adminis- 
tered in  daily  amounts  gradually  increasing   from   0.03  lo  0.3  gramme 
reduced  the  rate  of  the  pulse  and  markedly  increased  the  flow  of  urine, 
only  in  very  rare  cases  causing  naiisea  or  vomiting- 

Therapeutics. — The  lily  of  the  valley  is  said  lo  have  been  long  used 
by  llie  Russian  peasantry  for  the  relief  of  dropsy,  and  in  1S80  Troitzky 
^and  Bojojawlewsky  '  called  attention  lo  it  as  a  valviable  remedy  in  cardiac 
^^mUvui^r  disease,  especially  when  associated  with  rf?w/>jy.  S^e  recommends 
^^t  in  paipitatiOH  0/  fhe  heart,  cardiac  dilaiuiitni.  futiy  dt gene  rat htt.  and 
I  other  forms  of  cardiac  weakness,  also  in  vahttiar  icsiotis  with  failing 
^^peart-power  :  in  a  word,  in  the  class  of  cases  in  which  digitalis  is  now 
^^TOcd.  When  there  is  dropsy,  it*  positive  diuretic  action  renders  it  es- 
valuable,  and  in  some  cases  it  purges  freely,  probably  through 
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the  convallarin.  The  valtie  of  the  remedy  has  been  cojifirmcd  by  H,  Des- 
plats*  and  by  several  other  practitioners.  Although  condemned  aita 
trial  by  B,  Stiller,' by  Pel, '"by  Lt-yden,'^  byjacobi  and  Lubi]inslci,"aiwibf 
G.  Leubuscher.  It  hiis  been  Hglily  praiicd  by  Silve^trid  "  and  by  E.  Mjra- 
gliana.^'  H.  Sanaom'*  gives  as  the  result  of  his  experience  that  con\-a]- 
lamarin  Is  very  useful  in  mitral  stenosis  with  failing  of  tBe  heart  Mann^ 
found  that  ihe  latal  dost  of  convalUmarin  was,  for  die  dog,  O-Oi^-aoj 
grarime  ;  for  the  cat^  0.005  gramme  ;  for  the  rabbit,  0.00&-O-O0S  gramme 
Sfe  gives,  ot  an  aqueous  exLract  o\  the  whole  plani,  from  ftftcec  Eo 
twenty-three  grains  a  Hay  ;  Ropjattlewsky,  ^ach  day  an  inftisirin  repre- 
senting from  fifty  to  one  hundred  grains  of  the  plant.  The  U.  S.  Phar- 
macopceia  recognizes  a  fluid  extract  only  (Extractum  Convallartx 
Fluidum),  the  dose  of  which  is  from  five  to  fifteen  minims  <'^  3-^-9  ^ 
C.c),  The  results  obtained  by  Nathanson  (see  p^e  327)  show  that  fl 
great  caution  must  be  exercised  in  the  practical  use  of  the  active  prind-  " 
pies  of  convallaria. 

SPARTEINE. 


! 


Sparteine  (s  a  liquid  alkaloid  obtained  from  the  Cytisus  Scoparius,  or 
common  broom  plant.  (See  ScopAKliiS.  J  It  is  colorless^  of  a  pene- 
trating odor  and  extremely  bitter  taste,  soluble  ici  alcohol,  in  ether,  and 
in  chloroform.  Sparteine  sulphate  (SPARTEi>J^  Sulphas,  U-  S.  )  occurs 
in  colorless  prismatic  crystals  or  granular  powder,  freely  soluble  in  water 
and  in  alcohol,  having  a  neutral  reaction  and  a  bitter,  slightly  saline; 
taste,* 

pHYsroLOGicAL  ACTION, — According  to  Husemann,^  Mitchell  found! 
al>oui  four  gmirts  of  sparteine  administered  lo  the  rabbit  to  cause  a  very] 
short  stage  of  excitation,  followed  by  quiet  sleep  and  death  in  three  hours  ;j 
while  in  SchrofTs  experiments  a  single  drop  produced  violent  convulsions, 
followed  by  muscular  weakness,  depression  of  the  heart's  action,  renewed'' 
convulsions,  and  death.  The  more  reecnl  researches  of  De  Rj-mon, 
Grifie,  and  others  show  that  there  are  Uvo  stages  of  sparteine- poisoning  ;| 
the  first  of  tliese  is  characterized  by  trembhng,  incoordination  of  move*] 
ments,  increase  of  redc^tea,  clonic  and  tonic  convulsions,  embanassmi 
of  respiration,  acceleration  of  the  pjlse,  and  enleeblemcnt  ol  the  heart ; 
the  second,  by  enfeeblrment  of  all  the  fiinctions,  the  respiratioti  becoming 
more  and  more  depressed,  and  death  preceded  by  convulsions  occurring 
from  paralysis  of  the  respiratory  centres.  Kick  found  that  by  artificial  res- h 
piration  life  may  be  prolonged  for  a  very  coiisiderabie  period.  According^ 
to  Legris,  sparteine  in  doses  of  Iweniy-five  centigrammes  has  no  perceptible 
influence  upon  the  human  brain  or  spinal  cord,  although  doses  of  thirty 
cender^nimes  or  over  cause  vertigo,  headache,  palpitations,  and  formica- 
tions in  the  extremities.     After  forty  centigrammes  Garand  noriced  vei 


•  The  hydroclilora^e  of  oxysparlrine.  an  oxidaljon  piociuct  from  flparteine,  3*  frcrdf 
sotublc  in  waTtT,  and  has  beer  ustrd  with  asserted  good  rc&ulla  hyprtdcnnLcally  by  Von 
Oefcic,  In  iJobL'  of  !iti-triiiti!n  iif  a  gmln,  aa  on  active  cardiac  stimuliuit-    Src  K-  Hiinb 
{Arch./.  Expcr.  Folk.  u.  Pharm,,  1801). 
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decided  cardiac  pain,  with  sensations  of  heat  and  redness  of  the  face, 
and  loss  ol  power  in  the  It^Sj — these  symplom?  commencing  about 
twcnt)"  minutes  after  the  ingestion  of  die  alkaloid  and  reaching  their 
inaximum  in  four  or  five  hours, 

Nfri'ous  System. — The  conclusions  reached  hy  experimental  phyai- 
oJogbls  in  regard  to  the  action  of  sparteine  upon  the  nervous  system  are 
so  contradictory  as  to  imply  that  different  alkaloids  have  been  used  under 
one  name.  According  to  Fick  *  and  Mitchell,  sparteine  has  a  distinct  in- 
fluence upon  ihe  cerebrum  ;  and  Fick,  Gluzinaki,'  and  other  observers 
have  found  thai  the  loss  of  reflex  activity  and  the  fatal  arrest  of  respira- 
tion are  of  centric  paralysb  ;  whilst  De  Ryraon/  Griffej*  and  Gluainski  are 
m  accord  in  affirming  that  neither  the  motor  nor  sensory  nerves  are 
affected.  In  this  they  arc  confirmed  by  Cerna,  who  even  atales  that  the 
local  application  of  strong  solutions  has  no  sensible  effect  upon  the  nerves. 
On  the  other  hand,  Fick  and  Mitchell  state  that  the  motor  nerves  are 
attacked,  and  A.  R.  Cushny  and  S,  A.  Matthews'  find  that  sparteine  is 
closely  related  in  its  physiological  action  to  conium,  its  chief  influence 
being  upon  the  peripheral  motor  nerve-endings  in  the  muscle,  whereby  It 
causes  a  pajcdytic  asphy^Aia. 

Guinird  and  Geley  '  state  that  sparteine  locally  applied  paralyzes  ihe 
sensory  nerves  in  the  eye,  and  may  even  be  substituted  (or  cocaine  in 
operations  upon  the  eye. 

Circulatiifn. — Laborde'  was  the  firat  to  note  that  sparteine  actively 
affects  the  heart,  increasing  in  the  frog  and  in  the  mammal  both  the  am- 
plitude and  height  of  the  pulse-wave.  The  subject  ftas  been  further  in- 
vestigated by  GriSe,  Garand/ Masiua."  Glusinski.^'  Ccma."  and  by  A. 
R.  Cushny  and  S.  A.  Matthews  with  results  which  are  seemingly  ao  dis- 
cordant as  to  make  their  complete  reconciliation  at  present  almost 
impossible. 

The  effect  of  the  alkaloid  upon  the  pulsc-ratc  in  its  fullest  serial 
development  appears  to  be  a  primary  slowing^  followed  by  an  accelera- 
tion, which  in  turn  gives  way  to  a  pronounced  decrease  below  the  normsil. 
The  size  ol  the  doac  is  a  very  potent  factor  in  determining  the  action 
on  the  pulse-rale ;  thus,  if  a  very  large  dose  is  given  [he  pulse  at  once 
becomes  slow  and  remains  slow.  Again,  the  slowing  fiefore  acceleration  of 
the  puisc  has  not  been  noted  by  various  observers,  and  probably  occurs 
only  after  very  small  doses,  and  in  some  cases,  according  to  the  researches 
of  Gluzinski,  it  is  due  to  a  primary  excitement  of  the  vagi  nerve,  Fick, 
Griffe.  Garand,  Masius,  Gluzinski.  and  Cushtiy  and  Matthews  are  in 
accord  in  stating  that  the  acceleration  of  the  pulse  is  due  to  peripheral 
paralysis  of  the  pneumogastric  nerves,  with  its  consequent  withdrawal  of 
inhibition,  w^hllst  it  seems  to  he  proved  that  the  final  slowing  of  the 
pulse  b  ihc  outcome  of  a  direct  impulse  of  the  sparteine  upon  the  heart 
itself.  Neither  muscarine  (Fick)  nor  atropine  (Cushny  and  Matthews) 
prei'ents  the  action  of  sparteine  upon  the  heari. 

Tbc  important  question  whether  sparteine  ought  or  ought  not  to  be 
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consideretl  a.  slimulani  to  the  drculalioii  seems  ool  yet  Id  be  finally  au- 
awcrcd  ;    thai  there  is  attcr  large  doses  a  linal  fall  of   arterial  pressure 
is  demonstrated   by  tlie   concordant  testimony  of   all    observers  ;   at  it 
also  the  fflct  [hat  sucli  fall   of   pres-sure  may  be  an  immediate  nsuk  if 
the   doae   be   su^ciently  lai^i   and  is,   in  part   at  least,   due  to  direct 
cardiac  depression.      Garand,   Gluzinski,   Pawlow,   and  Cema  all  afiirm 
as  the  result  of  their  own  experiments  that  there  is  a  distinct  primaA' 
stage  of  increased  arterial  pressure  ;  and  in  the  experiments  oJ  Cushny 
and  Matthews  such  rise  of  pressure  immediately  fallowed  the  injection 
of  five  milligrammes  nf  the  alkaloid  imo  the  veins  of  rabbits  and  cats, 
whether   ihey  had  or   had   not    been    paralyzed   with    cunire  or   other 
drugs.      According  to  PaiA'low,  this  rise  o\  blood -pressure  is  due  chief!)' 
to   stimulation    of   the  vaso-motor   centres  ;    whilst   Cema    reached  the 
conclusion    that   It    is   caiised    partly  by   an    increased   activity  of  ibe 
heart  and   partly  by  centric  vaso-motor  stimulation.      Cema   comparts 
the    action  of   sparteine  to    that    of    digitalis.       Cushny  and    Mattheos 
conclude  that  sparteine  is  entirely  apart  from   digitalis  in   that  it  dews 
not  prolong  systole,  but  slows  the  pulse  simply  by  increasing  diastole  ; 
and    in    that    it  favors   excessive   dilatation    of   the    heart,   and  m   any 
dose  is  a  sedative  rather  ihan  ;i  slimuknt  to  the  viscns.      They  find  that 
in  tlie  mammal  the  rise  oi    blood- pressure  is  very  brief   and   does  noi 
occur  when  the  drug  is  given  by  the  stomach-     They  conclude  that 
the  rise  is    not  due   to  any  specific    infiuence  of   the  sparteine,   but   is 
called  forth  by  local  irritation.      U  should  be  remarked  tliat  even  Cema 
states  that  the  rise  of   blood-pressure  after  the  use  of   sparteine  is  not 
a  constant  phenomenon,  and   none   of    these  researches   seem   to   us  to 
have   been  extensive  exiough  to  be  conclusive  ;    so  that  funher  studis 
are  required   to  give  us   positive  knowledge  of  the  action  of    sparteine 
upon  the  circulation. 

MuscUs. — When  applied  locally  to  the  mosdes,  sparteine  has  some 
influence  in  diminishing  their  excitability  and  prolonging  tlie  duration  ot 
the  latent  period  (De  Rymon,  Griffe,  and  Gluzinski).  But  it  docs  not 
destroy  the  functional  activity  of  the  muscles,  e\'en  when  brought  ia 
direct  contact  with  them  in  a  concentrated  form,  and  its  muscular 
influence  la  too  feeble  Co  be  manifested  in  general  poisoning. 

fCidmys. — It  is  still  doubdul  whether  sparteine  does  or  does  not  iuUv 
reprsent  the  diuretic  influence  of  scoparius,  Grlffe  afHnTis  that  in  his  ex- 
periments upon  rabbits  it  produced  absolute  decrease  in  the  excretion  of 
urine,  and  although  some  clinicians  assert  that  it  acts  in  m;iii  as  a  distinct 
diuretic^  others  affirm  that  any  increased  diuresis  is  secondary  to  the  reg- 
ulation of  the  circulation. 


HTTMMARV  The  exact  action  of  spertelne  upon  the  nervous  aye- 
tern  is  Dot  at  proBeut  kaown,  Accordiajj  to  some  observere,  it  dio- 
tiuoUy  depreet^e  both  the  cerebrum  and  tbo  fiplnal  cord,  cauHiiig  debth 
by  eerttriG  paralysis  of  respiration ;  "whilat,  aeeordlng  to  other  expert- 
toe&tere,  it  ia  a  motor-norve  paralyzant  and  arrests  TeepiratioD  peripb- 
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ly.  Upon  tha  miisclee  Ita  aoHoo  Is  bo  feeble  aa  to  be  In  no  way 
kdfostdd  alt«r  tbelDgresTdoQ  of  poisonous  dofi&B,  The  small  doao  tnay 
olow  t±i©  putao  by  etimulattng  tb©  pneiuDOgaatrio  nervo,  "but  tJter 
eufflcient  dose  tpbe  puJ&e-rEhte  is  sooner  or  later  incroaaed  by  pneamo- 
^tric  paralyBls.  to  be  later  dimiuiahed  by  the  direot  action  of  the 
iipoti  rhe  haart  Itself.  Sparteine  prortuoes  a  very  large  piilae- 
wave,  with  a  rise  of  the  arterial  pressure  after  the  small  dose ;  this 
rl£«  being,  according  to  moet  ezperinoentcire,  due  to  etitnulivtiot)  of  the 
heart  and  of  the  vofiO-nnotor  oentree.  but  accordinif  to  eome  it  ia  a 
,Fiierely  temporary  phenomenon,  the  result  of  peripheral  Irritation; 
>r,  the  action  of  the  alkaloid  upon  the  heart  is  likened  by  experi- 
mtGTB  to  that  of  digitalis^  but  it  is  oertainly  different  in  that  the  very 
dose  positively  depressee  the  heart ;  moreover,  according  to  Cdr- 
InvestigatorH,  the  action  even  of  the  small  dose  is  essentially  dif- 
fk-om  that  of  dlel talis,  in  that  the  diastole  alone  la  prolonged,  BQd 
the  tendeney  ie  to  enlargement  rather  than  to  □ontraotlon  of  the  heart. 
It  I9  not  at  present  poeitively  ascertained  that  the  alkaloid  is  a  cardiac 
at±Lnalaot.  but  it  1&  probable  that  it  Qrst  stimulatea  and  thou  depresaes 
the  vise  us. 


L 


TafiBAPEUTlcs.— The  use  of  sparteine  in  diseases  of  the  heart  has 
n  studied  by  a  number  of  dbicians.  notably  56e,  Garand,  Roland," 
Voit,"  J.  M.  Cbrke,"  Kurlofl,"  and  Pawinski."  who  are  all  in  accord 
af&nnbg  it  to  be  ot  value  in  the  treaimetil  of  cardiac  afTeciions,  m 
hich  it  slows  the  pulse  and  renders  it  more  regular,  increases  diuresis, 
and  is  superior  to  mcst  other  cardiac  remedies  in  its  power  of  controlling' 
general  nervous  eicitement.  Pawtnski  slates  that  in  pure  nermus  paipi- 
ialian  it  exceeds  djgitalb  in  power  and  certainly  in  action,  and  that  it  is 
a  valuable  sedative  in  hysifria^  neitraslfif^nia^  ajid  allied  conditions.  Both 
Pawinslci  and  Ste  assert  that  it  has  a  remarkable  power  of  regulating  the 
heart's  action  ;  the  latter  observer,  indeed,  affirms  that  no  known  reineily 
equals  it  for  the  purpose  o!  making  an  irregular  pube  regular.  On  the 
oitier  hand.  Pawinski  warns  against  its  use  in  cases  in  which  the  heart- 
muscle  is  believed  to  have  undergone  degeneration.  Its  action  is  a  rapEd 
one,  the  symptoms  produced  by  it,  according  to  Clarke,  S^,  and  otherSn 
eloping  in  thirty  minutes  to  an  hour  after  Its  ingestion,  and  continuing 
r  five  or  six  hours.  According  to  Clarke,  these  symptoms  consisi  pri- 
arily  of  a  marked  retardation  of  the  pulse,  with  Increase  of  the  force 
d  oi  the  arterial  tension,  the  skin  at  the  same  time  becoming  red  and 
oisi,  while  the  respiration,  which  is  at  first  quickened,  sonn  becomes 
wer  and  fuller  than  normal.  In  overdoses  \l  is  said  to  cause  verj'  high 
of  the  pubc,  with  sharp  cutting  or  throbbing  pains  in  the  cardiac 
and  sometimes  nausea.  It  has  been  employed  with  assened  er- 
ent  results  in  all  forms  of  val-mifar  disease,  in  asthma,  and  especially 
functhnal cardiac  derangements.  The  very  Important  statement  made 
by  Clarke,  that  il  will  control  ihc  pulse-rale  and  general  symptoms  In 
Grajvs't  diseas^^  receives  some  confirmaiTon  in  the  work  of  Pawinski  and 
in  our  own  eijierience.  Some  clinicianSn  notably  Hans  Leo,"  and  Hiero 
Stoessel."  have  found  sparteine,  however,  a  very  uncertain  remedy.    Wc 
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do  not  believe  that  for  general  purposes  it  nearly  equals  di^lalis  :  m  our 
own  trials  with  k  in  organic  cardiac  cases  the  rcsulls  have  been  very  un- 
satisfactory. It  may  bevaJuabk  as  a  succedaneiim  to  digitalis,  and  even 
as  a  substitute  in  neurotic  cases.  Pawinski  gives  0.016  to  0.04  graDimt 
three  times  a  day.  increasing  gradually  to  o.6gjamme  during  the  iweniy- 
four  houre.  The  statements  of  Guin^d  and  Geley.  that  sparteine  may 
be  used  successfully  externally  like  gtialacol  for  i*T\  antipyretic,  are 
strongly  contradicted  by  Lannoia."  The  sulphate  (Sparteix^e  Si  L- 
PitAS,  U-  5-)  may  be  used  in  pill  or  solution  in  commencing  dose  from 
otie-quarter  to  one-half  a  grain,  cautiously  increased  to  two  grains  if  re- 
quired^  and  repeated  every  six  to  eight  hours. 

ADONIDIH. 

Adonis  vemalis,  a  plant  of  Northern  Europe  and  Asia,  contaiiid  agJu- 

coside  to  which  Cervello  has  given  the  name  of  adtmidin.      According  to 
Cervello,^  adonidin  causes  in  the  frog  first  increase  in  tlie  force  of  the  sys- 
tolic contractions,  then  irr^ularity  of  rhythm  with  long  diastolic  pauses, 
and  finally  arrest  in  violent  systole,  the  most  characteristic  phenomenon 
being  the  peristaltic  movements  which  precede  the  cardiac  arrest.      Ac- 
cording to  H.  A.  Hare/  adonidin  first  increases  and  then  slows  the  rate 
of  the  beat  in  the  cut-out  frog's  heart,  while  its  injection  into  the  frog  is 
foUnwed  by  a  period  of  slowing  of  the  cardiac  movemeuiSj  with  long  dia- 
stolic pauses,  succeeded  by  great  increase  of  the  pulse-rate,  which  in  turn 
gives  wny  to  slow  movement,  ending  in  arresL      The  heart,  cither  within 
or  without   the   body,  stops   in   diastole.      Although   Cervello  and   also 
Guirlet*  state  that   the   heart   is  arrested  in   systole*  Hare  affirms   that, 
whether  the  heart  be  isolated  or  m  sifu,  the  arrest  ia  diastolic     The  con- 
tradiction is  not  easily  explained,  unless  it  be  through  the  observation 
of  Guirlet,  ihal  in  the  rabbit  he  has  seen  the  left  ventricle  in  permanent 
systohc  contraction,  with   the  other  cavities   dilated  and   lull  of   blood. 
The  slowing  of  the  puJse  noted  by  Hare  was  found   by  him  to  be  due 
to  stimulation  of  the  pneumogastrics,  aa  (l  was  prevented  by  their  section. 
That  the  diastolic  arrest  was  not  merely  an  occasional  phenomenon  the 
result  of  excessive  inhibition,  as  is  sometimes  seen  from  digital  is,  was  proved 
by  its  occurring  after  section  of  the  vagi,  as  well  as  by  the  fact  that  gal- 
vanization of  these  nerves  in  the  later  stages  of  the  poisoning  failed  to 
inhibit  the  heart,  the  nerves  appearing  Co  be  paralysed. 

Jn  Hare's  experiments  adonidin  increased  very  disrinctly  the  arterial 
pressure  in  the  dog,  while  decreasing  the  pulse>rate.  After  large  doses 
the  firet  rise  is  followed  by  a  marked  fall  of  arterial  pressure,  with  irregu- 
larity of  the  heart's  action,  and  finally  diastolic  arrest.  The  experimenls 
oi  Cervello  and  of  Bubnow'  are  in  accord  with  those  of  Hare  in  shoMdng 
that  ihe  drug  produces  fiist  rise  and  then  fall  of  pressure^  Hare  found 
that  in  animals  whose  apina!  cord  had  been  previously  cut,  a  rise  of 
pressure  followed  the  eihibition  of  adonidin,  but  was  not  so  great  as  in 
the  normal  dog,  so  that  it  is  possible  that  the  drug  acts  as  a  stimulant 
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Dot  only  on  the  heart  but  also  on  the  vaso-niotor  system.  The  first  sitiw- 
ing  of  the  puUe.  according  to  Hare,  b  the  result  oi  stimulation  of  the 
ifihibttory  nerves,  since  it  was  prevented  by  their  previous  section,  while 
the  fin^  fall  of  pre^&uie  Is  at  least  in  part  due  to  the  va^o-moior  p.ilsy» 
since  neither  galvanization  oi  the  sciatic  nerve  nor  asphyxia  had  any 
efled  at  a  time  when  the  heart  had  still  considerable  power. 

Therapeutics- — !n  1B79  Ailonit^  vemalis  was  introdjced  to  the 
medical  world  ss  a  cardiac  stimulant  by  Bubnow,  a  pupil  of  Botkin. 
Since  then  it  has  been  tested  by  a  number  of  physicians,  with  fairly  con- 
cordani  results.  The  general  teslimony  is  that  Its  action  in  disease  re- 
sembles that  of  digitalis,  and  that  It  b  useful  in  the  same  class  of  cases. 
It  is  much  more  prompt  than  is  digitalis,  and  Durond  affirms  thai  it  has 
no  cumulative  tendency.  There  has  been  some  difference  of  opinion  in 
TVfrard  to  its  diuretic  action,  and  whatever  of  such  influence  it  has  must 
be  attributed  lo  its  action  tipon  the  circulation  in  the  kidneys  rather  than 
lo  any  marked  direct  power  over  the  secreting  structure.  Durand  asserts 
thai  It  never  produces  disturbances  of  the  alimentary  caoal^  bul  Lublinski 
and  Huchard  have  both  seen  it  produce  so  much  vomiting  or  diarrhcea  as 
to  require  its  withdrawal.  In  a  case  reported  by  Durand  in  which  by 
mistake  three  grains  aF  adonldin  were  given  every  half-hour,  vio]enl 
vomiting  and  diarrhcea  were  the  most  troublesome  aymplonis.  Bubnow 
employed  the  infusion  made  from  Che  whole  herb  four  to  eight  parts  in 
one  hundred  and  eighty  parts  of  water,  and  of  this  he  administered  a 
tables jKionful  every  two  hours.  Durand  gives  the  dose  of  adonidin  as 
,oa  centigramme  (one-third  of  a  grain)  every  three  or  lour  hours. 
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FAMILY    IL— CARDIAC    DEPRESSANTS. 


There  are  cerlain  drugs  which  are  usetl  by  practitioners  to  decra» 
the  activity  of  the  circulation,  and  it  is  these  which  arc  here  considered 
under  the  heading  of  Cardiac  Dfpressanfs.  Many,  in  (act  all  ol  that, 
possess  other  pciwers  besides  those  which  tause  ihem  lo  be  considered 
under  this  caption,  and  none  oi  ihcni  are  in  very  close  3CC0T\3  in  ihcw 
qualities.  There  is,  however,  a  ^t^mra/  resembUnce  in  the  action  of  such 
as  are  derived  from  the  vegetable  kingdom,  in  that  they  are  al!  depres^oa 
to  the  motor  nervous  syblcm  and  yet  all  produce  convulsions.  H.  C 
Wood  '  has  made  on  especial  experimental  study  of  these  convulsKMS^ 
and  ha£  found  that  ihey  are  cerebral  and  not  spinal^  because  they  do 
not  occur  in  any  part  of  the  bcxly  separated  by  section  of  the  cord  from 
cerebral  influence.  Further,  they  arc  probably  due  to  disturbance  o\  \ht 
circulation  at  the  base  of  the  brain,  (or  the  following  reasons,  the  truth 
of  each  of  which  has  been  eaperimenially  determined  :  first,  lessening  of 
the  circulation  at  the  base  of  the  brain  will  cause  convulaons  ;  secondly, 
the  convulsions  produced  by  the  cardiac  depressants  do  not  occur  uticE 
the  airterial  pressure  is  reduced  about  one- half ;  thirdly,  if  the  disturbanw 
of  the  cerebral  circulation  be  artificially  lEicreaaed  by  lying  the  carotids 
previous  to  poisoning,  or  in  any  other  way,  the  convulsion*  come  oa 
sooner  and  are  more  violent ;  fourthly,  in  some  animals  the  convulsions 
caused  by  arresting  circulation  at  the  base  of  the  brain  are  feeble  and  ill- 
defined,  while  in  others  they  arc  violent,  and  in  species  of  the  first  order 
cardiac  depressants  produce  but  slight  convulsions,  while  in  species  of  the 
second  order  they  caiise  violent  convulsions. 

The  i[idicationa  for  tlie  use  of  a  cardiac  depressant  may  be  said  to  be 
increased  arterial  excitement,  sthenic  fevers,  and  severe  local  inflamina' 
tions.  In  order  that  a  rational  selection  of  the  various  drugs  may  be 
made  for  any  individual  case,  it  is  necessary  to  study  how.  in  these 
various  conditions,  relief  is  afforded  by  an  arterial  sedative.  When 
there  is  arterial  excitement  from  irritation  or  excitement  of  the  heart. 
the  mode  of  relief  is  too  obvious  tu  need  discussion.  It  is  plain  that 
in  such  a  case  a  drug  should  be  selected  which  simply  depresses  the 
heart's  action  and  does  nothing  more.  When  there  is  severe  inflam- 
mation, such  as  pneumonia,  with  high  arterial  tension,  the  effect  desired 
is  a  lessening  of  the  flow  of  blood  to  the  part,  A  simple  cardiac  de- 
pressant may  do  lliis  by  lowering^  the  force  ol  the  circulation,  but  a  car- 
diac vaso-motor  depressant  ia  far  more  powerful.  The  blood-vessels  o( 
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the  inflamed  part  are  already  dilated,  and  consequently  attract  blooU,  as 
il  were,  to  the  part,  H  the  remedy  dilates  all  the  blood-vessels,  this 
local  altraciion  ceases,  and  blood  ts  tllverted  from  the  inriamed  tissue. 
It  would  appear  from  the  experiments  of  Liidwig,  Schiff,  and  others' 
that  the  blood-vessels  ol  the  body,  after  complete  dilatation,  are  able  to 
bold  twice  their  normal  amount  of  blood,  and  Golz  (quoted  by  Fother- 
gill*)  found  that  the  intestinal  vessels  by  ttienibclves  were  able  to  contain 
a]]  the  blood  of  the  body.  These  facts  show  how  by  means  of  an  arterial 
sedative,  which  paralyzes  the  vaso-motor  centres,  "we  can  bleed  a  man 
into  hb  own  blood-vessels.  "  or.  in  other  words,  get  much  of  the  eRecl  of 
a  venesection  by  drawing  blood  from  the  diseased  part, 


ANTIMONYh 
ANTlMONlt    OXtDUM— ANTIMOHY    OXIDE.     U.S. 

A  grayish-white  [XJwder.  almost  insoluble  in  water.  Its  solution  in 
the  stomach  is  dependent  upon  the  acid  there  present,  and  it  should  not 
be  used  internally, — ^alihough  it  is  capable  of  producing  all  the  effects  of 
tartar  emetic,  for  the  preparation  of  which  it  was  introduced  into  the 
PharmacopcEia-  Antimonh  Sulphidum.  U.  S,  ,  Antimonii  Sulphi- 
t>UM  PuRlFJCA-TUM,  U.  S.,  and  Antemonium  Sulpuuratum,  U,  S,,  are 
still  more  uncertam  preparations,  whose  therapeutic  use  ought  not  to  be 
encouraged. 

ANTtMONII   BT   POTASSIl  TARTRAS— ANTIMONY  AND  POTASSIUM 

TARTRATE.     U.3- 

Tah-TAK  Emetec  occuis  in  the  form  of  a  white  powder,  the  result 
trf  the  pulveriiation  of  transparent,  colorless,  slightly  efflorescent  crystals, 
which  are  most  commonly  rhombic  octahedrons.  Its  taste  is  at  first 
very  slight,  but  lifter  a  time  styptic  anc!  acrid.  In  some  persons  it  blis- 
ters the  tongue  and  lips  after  a  few  moments  of  contacL  Tartar  emetic 
is  insoluble  in  absolute  but  soluble  in  dilute  alcohol,  soluble  in  from  two 
to  three  parts  of  boiling  water,  and  in  seventeen  parts  of  water  at  59"  F. 
It  is  incompatible  with  alkalies  and  with  acids,  including  tannic  acid  and 
substances  containing  it. 

Physiological  Acteon. — Lo£€il  Action, — Locally  applied,  tartar 
emetic  is  an  irniant.  acting  upon  some  very  delicntte  and  susceptible 
skins  in  a  very  short  time.  In  most  instances,  however,  its  continuous 
application  for  several  days  is  necessary  to  produce  any  effect-  At  first 
there  is  simplj'  a  redness,  accompanied  by  some  Uirning  pEiin  and  ihe 
eruption  of  small  papules,  which  shortly  become  converted  into  vesicles 
and  then  into  pustules.  These  arc  irregular  in  shape  and  size,  varying 
from  one-eighch  of  an  inch  to  an  inch  and  a  half  in  diameter,  and  are 
very  painful.  Sometimes  these  pustules  give  rise  to  small  sloughs,  but 
generally,  if  the  application  be  withdrawn,  they  simply  give  origin  to 
Buperficial  ulcers,  which  readily  heaL 

Abiorption  and  Eliminafion. — Tartar  emetic  is  very  rapidly  absorbed 
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\a  the  £3siro-mtcslijid  U'acu  and  eliminailuii  commcitces  almnst  at  anop. 
The  minute  dose  probably  escapes  from  the  system  altogether  through 
the  kidneys,  but  the  toxic  dose  is  certainly  thrown  of!  with  th<»  secrdions 
from  ibc  whol<r  length  of  llit  gastro-intetitinal  tract,  and  prnb^ihly  aJso 
scapes  with  the  saliva.  The  freedom  with  which  h  is  diminated,  and 
the  readiness  with  which  it  is  detected  chemically  in  the  urine,  make  the 
saving  uf  the  urine  imperative  upon  the  practilioner  in  all  cases  of  sus- 
pected poisoning. 

Ot:pera!  Acfii^n. — The  only  symptoms  which  are  induced  by  small 
Cherapcmic  doses  (one-twelfrhof  a  grain  j  of  tartar  emetic  when  exhibited 
for  a  short  lime  are  a  scarcely  perceptible  diminution  of  the  force  ol  the 
pulse  and  an  increase  of  the  perspiration.  By  somewhat  larger  amounts 
of  the  drug  nausea  is  induced,  accompanied  in  a  more  decided  degree 
by  the  phenomena  just  mentioned.  After  large  doses,  prolonged  nausea, 
violent  vomiting  and  retchings  with  marked  leduciion  of  the  force  of  the 
pulse,  great  muscular  relaxation,  and  a  feeling  of  faintness,  occur-  At 
the  same  time  the  saliva  is  generally  increased  in  amount  and  the  skin  b 
bedewed  with  sweat. 

After  poisonous  doses  ail  these  symptoms  arc  intensified,  The  vomit- 
ing is  violent,  repeated,  continuously  re-excited  by  the  slightest  provoca- 
tion, and  15  accompanied  by  burning  in  the  (Esophagus  and  stom.ach  and 
by  cohcky  pains  in  the  abdomen.  The  matters  vomited  are  first  mucus, 
then  mucus  with  bile,  and  finally,  in  some  cases,  blood-  With  the  gas- 
tric disturbance  occurs  violent  and  frequent  serous  purging,  ihe  discharges 
resembling  those  of  ciiolcra,  but  becoming  in  some  cases  towards  the  last  ■ 
bloody.  Cramps  may  occur  in  the  extremities,  and,  in  conjunction  with 
the  serous  purging,  have  caused  the  antimonial  poisoning  to  be  mistaken 
for  cholera.  The  exhaustion  is  extreme,  and  deepens  into  collapse,  with 
thready  or  imperceptible  pulse,  pinched,  livid  countenance,  suppressed 
voice,  profuse  cold  sweats,  lowered  temperature,  and  at  last  death  from 
asthenia,  generally  preceded  by  stupor  or  convulsions  :  indeed,  Taylor 
reports  cases  in  which  wild  delirium  was  present  some  hours  before  death. 
The  urine  *  in  mild  cases  is  increased  in  quantity,  as  it  is  also  in  the  be- 
ginning even  in  faral  cases,  but  in  such  towards  the  close  it  Is  generally 
scanty  and  bloody,  and  even  suppressed.  Upon  the  lower  mammals 
tartar  emetic  acts  precisely  as  it  does  on  man. 

Circulatifm. — In  man  and  in  all  mammals  any  dose  of  Tartar  emetic 
which  is  sufficient  to  affect  the  circulation  produces  a  steady  fall  of  the 
arterial  pressure,  with  a  pulse-rate  which  may  be  at  first  slowed  but  soon 
becomes  more  rapid  than  the  normal 

*\Vhal  Isjwiil  In  the  \tiit  Is,  we  think,  corteci,  Although  autlioritifft  differ  on  thi> 
jKiinl,  TirniMCflU  {TmiU  dc  T/t^rafieti/ifU^, '[thcd.,  i.619)  aflinnathal  il  is  supprcteod  . 
HusemamiH  lliat  it  nci-^rr  is  suppressed  (  7"oj/*:o/j<-w,  854) ;  Tardieu,  that  h  is  scanty. 
For  a  CMC  in  which  h  woj  aupprraafjd,  see  Taylor'a  Medical  jHi-iif>ntden£e^  London, 
1871,  JJfl-  C-  GflthKcni  iCen/^-af&J./.  Jift^tf,  !/■'« J  .  1870,  jai)  found,  in  some  iiicumplde 
uptifmenLs,  aa  increase  of  the  elimination  oi  ureaafter  repeated  noniQaic  doaes  of 
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In  the  louer  dnim^l^  all  closes  ol  aniimoMV  suflitienl  lo  cause  any  apparent 
cSeci  progressively  lower  tht  artcriaJ  pressure  ;  Ihc  pulse  is  sometimes  At  firsl  lem- 
porarily  accelcraltdt  buli^uall>  the  slowing  oi  lliepulae  occurs  from  ihcbeginair^  of 
the  puiMiiifng.  During  this  periud  uf  slow  pulse  (.hi^did^lolic  pauses  <eti^  trxCmndy 
long  and  the  imlse-wavc?  greaily  ;mgmenied.  it  may  be  to  five  times  their  original 
sbe.  Altera  time  the  pulne  usually  liecomesverj' rapid,  the  pulse-waves  v<:ry  small, 
the  aricridl  pressure  almost  eslineuished^  and  in  a  few  niimites  di^tolic  airest 
occurs  (Acbern]:innH'  Rtnsi  Seniz''i,  In  llit  puisorieJ  frog  llie  cardiac  conlrac- 
Honsi  are  from  the  beffinninn  lessened  in  frequency  and  fore*,  iben  become  more 
rapid  but  extremely  irregular,  with  the  auricles  pulsating  more  frequently  than  the 
veniriclti  ( Radziejcwski,'  Ackcrmonn,  Nobiling*).  The  peripheral  vagi  ait  par*- 
Lyied  sa  Lhat  iLic  djd^lolic  an^e^C  U  not  inhjLHiury  (Radziejewskij.  Anliniony  p<ua- 
lyaes  the  isolated  ircg'?;  heart,  destroying  the  irritability  oi  the  muscle  lAckermann  J  \ 
dij;iiallsifl  slated  to  produce  immediate  resloration  of  function  (I.  Soloweitachyk'). 

Antimony  is  certainly  a  direct  cardiac  depressant  and  paralyzant,  but 
the  assertion  of  Soloweitschyk  that  galvanization  of  the  vaso-molor  centre 
docs  not  elevate  the  arterial  pressure  whilst  the  heart  is  still  active,  taken 
together  uith  the  fact  that  the  arterial  pressure  falls  whilst  the  heart  is 
apparently  ptitting  forth  its  normal  force,  indit-aies  that  the  poison  also 
depresses  either  ccntrically  or  peripherally  the  blood-vessel  system. 

Nenotts  System. — The  occurrence  in  man  of  anaesthesia  during  anti- 
monial  poisoning  has  been  overlooked,  but  has  been  a  marked  feature  in 
expcrimentiil  poisonings.  According  to  Radziejewski,  tbe  ihennic  seiise 
is  first  paralysed  and  later  the  tactile  powern  Radziejewski  and  Solowtnts- 
chyk  have  found  thai  the  depression  of  reflex  activicy  occurs  after,  as 
before,  section  of  the  cord^  and  is  thtEcfore  not  due  lo  siimnlaiion  of  the 
Setschenow  inhibitory  centre  ;  also  that  it  is  not  prevented  by  tying  an 
artery  and  cutting-  ofl  access  of  the  poison  to  the  nerve,  and  is  therefore 
not  peripheraL  It  conseqtjently  mtist  be  spinal  :  and.  as  Ijoth  observers 
noted  thai  in  the  frog  and  the  rabUi  voluntary  movements  persist  after 
the  total  abolition  cf  sensibility  and  reHex  aclivitVf  antimony  must  be  a 
paraJyzant  of  the  rtceptivf  centres  or  sensowy  fracl  of  iht  spinal  cord.  The 
motor  cord  probably  aliares  to  a  slight  exieni  in  the  depressing  Inl^uence, 
The  motor  ner^'es  and  muscles  arc  said  to  retain  their  functional  power 

Tef^p^rature. — The  influence  of  antimony  upon  the  temperature  ap- 
pears not  to  be  very  marked  when  the  drug  is  e?thibtted  in  ordinary 
therapeutic  doses.  Ackcrmann  affirms  that^  after  doses  severe  enough  to 
induce  violent  vomiting,  the  centric  temperature  is  not  lowered^  although 
that  of  the  extremities  may  fall  as  mueh  as  3.5*  C.  After  poisonous 
doses  of  andmony  the  decrease  of  animal  heat  is  very  perceptible.* 

Ahditminai  Organs. — Tartar  emetic  acts  as  an  irritant  upon  the  whole 
alimentary  mvicous  merabtane.  The  serous  discharges  from  the  stomach 
arnl  from  the  bowels  may  Iwr  to  a  certain  degree  due  lo  the  local  irritant 
iniluence  of  the  poison,  but  probably  to  a  much  larger  degree  arc  the 
outcome  of  an  attempt  to  ehmtnate  the  drug  circulating  In  the  blood, 

*  Aclcirrniann  fouiid  thai  a  foil  ol  only  r  6°  C.  ncrurrcd  in  rabbits  killed  Id  dh  hcur, 
but  in  thiQc  that  livcrd  r]\c  huiirs  the  drprraaitm  amijuntcd  lo6.fi'^  C 


3*» 


GENERAL   REMEDIES. 


Brinfon  proved  that  when  tartar  tmetic  wm  injected  Into  the  vein  of  an  emimal 
it  WHS  very  freely  and  rapidly  eliminated  by  the  stomach-  B,  W.  Richardson 'ha5Ci>r- 
roboralcd  tlii^,  and  ha^  <ilso  fc-und  thai  a  ainiilar  elimination  ioJli>ws  the  inhalatkn 
cf  anlimonieltecl  hydrcigen.  Radzicjewski's  ilitx^ry  ih^t  die  ciiitaii  is  due  solely  Ida 
local  :iL^1iDti  of  the  pi:iison  is  completely  disproved  by  the  experiments  of  Mani^| 
^eonlintied  by  Brinton^),  iri  whidi  vnmiLng  was  pniduced  by  tartar  emetic  dB 
the  slomach  had  been  retnovt:<J  and  a  pig's  bladder  substituted.  The  vQmilvv 
caused  bytarlai  emetic  timst  therefore  be.  at  least  in  part^  of  centric  origin^  but 
Mosso'  has  proved  thai  the  local  action  of  the  dnig  also  plays  an  important  rdifin 
Ihe  production  of  vomiting  ;  Ending  thnt  when  Ihe  tartar  emetic  is  given  by  the  mouth. 
vomiting  is  caused  by  smaller  quantities  and  more  promptly  than  when  llie  puison 
is  injected  mlo  the  veins, 

Reipiraiory  Organs. — The  reapiration  in  poboiiing  by  antimony  ts 
very  irregular,  with  all  sort&  of  vanatioiiB  id  the  rhythm  ot  the  act,  and 
is  probably  centrally  depressed. 

In  the  advanced  sb^ea  the  pauses  are  oFten  very  long,  and  the  insph'ation  and 
expiration  so  forced  and  prolunKcd  Lhal  very  generally,  in  di^im^ls  at  Eeiast.  mai' 
ginal  emphysema  and  suliplt^ura!  erchymoses  arp  fnund  rifter  death.  The  origin 
oi  the  respiratory  trouble  is  protiably  somewhat  complex,  the  chief  factor  being 
the  direct  infiuence  of  the  drug  upon  the  respiratory  nerve -centres,  and  minor  caused 
tlie  Intense  venous  congestion  due  to  the  failure  u£  the  circulation  and  the  alteration 
□f  the  blood  itself. 

Upoa  the  mucous  membrane  of  the  luag^  antimony  acts  directly  or 
indircctiy,  even  in  moderate  doses,  as  is  showr  by  clinical  experience  and 
by  the  experiments  of  Mayerhofer.' 

SUMMARY.— Locally,  tartar  emetic  Is  a  Violent  Irritant,  -wmoh  l8 
rapidly  abeorbod  and  r&pidly  eliminated  througb  tha  Iddneye,  and  also, 
when  the  doee  has  boen  large,  tbrouffh  the  njuooue  membranea  of  the 
wboloKastro-lut^atiDal  tract,  c&uaLng  during  tbeprooosa  of  elimLoaticm 
violent  Infl&mmatiou  and  It  may  be  destruction  of  the  eliminatliie  t^A- 
oues-  It;  is  C'  powerful  d^resaant  to  tbe  oircul&tion,  aotinff  directly 
upon  tho  hoQrt-muBcle  or  its  oontainod  ganglia,  and  also  v^denin^  out 
blood-paths  by  paralyEiiiK  the  veaaets,  w^hetber  oentrioally  or  periphe- 
rally Is  not  known.  By  the  toxic  do&e  tho  peripheral  va«lare  depressed 
and  Anally  paralyzed.  The  vomitlnif  produced  by  tartar  smetlo  Is  In 
part  due  to  the  local  action  of  the  dru^  upon  the  stonsaoh,  but  to  ohJefly 
□entrio.  The  largest  therapeutic  dose  has  no  perceptible  direct  action 
upon  the  ner70Ua  system,  but  tbe  tozlo  dose  depreseee  tbe  resph-atory 
oentrea,  the  receptive  or  sensory  oeutrea  of  the  spinal  cord,  and  flnally 
the  motor  cord, — the  nervoe  and  tbe  voluntary  muecleB  retaining  tbelr 
functional  power.  Tartar  emetic  kills  by  producing  exhaustion  and  by 
paralyslxig  the  reepiratory  centres  and  also  the  hofirt. 

Therapeutics, — There  are  three  indications  to  meet  which  tartar 
emetic  is  constantly  employed-  Tlie  first  of  these  it  fuKils  by  virtue  of 
its  powers  as  on  emetic.  The  discussion  of  Uiis  may  be  found  in  the  chap- 
ter upon  Emetics. 

The  second  purpose  for  which  antimony  is  used  U  to  depress  arUrial 
cxciiemenl.  It  is  chiefly  in  ififlamrnation  that  lartar  emetic  ia  used  as  an 
ailerial  sedative.      In  combination  with  more  decided  diaphoretics  it  is 


CARDIAC   DEPRESSANTS. 


34" 


consiandy  employed  by  some  surgeons  in^^florr^fPrt  and  in  varioussthenic 
ioflamfualory  affections-  In  pneximmtia.  It  has  been  very  largely  used, 
fCKtning  an  essential  portion  ot  the  old  so-called  contra- stimulant  plan 
oE  treating  that  disease.  According  lo  the  method  of  Rasori,  four  or 
five  grains  a  day  were  at  first  given,  bat  rapidly  increased  ta  twenty-four 
or  e\'cn  thirty  grains  daily.  Although  by  the  aid  oj  opiates  and  careful 
dSution  a  spedes  of  tolerance  was  often  obtained  for  these  heroic  doses, 
the  method  has  very  properly  been  abandoned  fjy  modt^rn  therapeutists. 
Whenever  tartar  emetic  is  given  in  such  quantities  as  markedly  to  de- 
prt^ss  the  circulation  by  the  vomiting  and  purging  which  it  causes,  it  pro- 
duces in  the  patient  exhaustion  as  well  as  depression.  Further,  by  the 
continuance  of  its  local  influence  upon  the  intestinal  tract  after  the  period 
ol  depression,  it  interferes  with  the  digestion  of  food  and  consequently 
with  the  regaining  of  power.  On  the  contrary,  neither  aconite  norvera- 
Cnim  directly  exhausts,  though  I  hey  powerfully  depress-  They  are, 
therefore,  always  preferable  to  tartar  emetic  when  in  a  pneumonia  or  other 
flisea&e  it  is  desired  lo  produce  a  temporary  pronounced  depression  of  the 
tirciilation.  In  fact,  tartar  emetic  should  never  be  employed  as  an  active 
depressant  of  the  circulation. 

Owing  to  its  action  upon  the  mucous  membrane  of  the  bronchial  lubes, 
in  the  first  stages  of  bronchitis  tariar  emetic  is  a  valuable  remedy.  After 
(ree  secretion  has  been  established,  other  expectorants  arc,  wc  think,  of 
more  service.  It  should  be  used  only  in  sthenic  cases,  and  never,  unless 
in  the  most  minute  dosen  in  children  or  the  aged. 

As  a  counter- irritant,  tartar  emetic  is  used  only  when  it  Ls  desired  to 
produce  a  slow,  persistent,  and  at  the  same  lime  very  decided  impres- 
sion. For  further  discussion  of  its  application  to  disease,  see  the  chapter 
on  Rubefacients, 

Toxicology, — The  symptoms  ordinarily  produced  by  poisonous 
doses  of  antimony  have  been  sufficiently  described.  There  is,  however, 
according  to  authors,  a  form  of  antimonial  poisoning  in  which  neither 
vomiting  nor  pui^ng  *  occurs,  the  symptoms  being  simply  intense  pros- 
tration, cold  clammy  sweat,  a  sense  of  oppression  in  the  chest,  with  the 
respiration  at  first  increased,  then  diminished  in  frequency  and  embar- 
rassed \  a  rapid  feeble  pulse,  after  a  time  becoming  slow,  intermitfeni, 
and  irregular ;  delirium,  unconsciousness^  tremblings,  and  clonic  and 
tonic  convulsions  (Husemann").  Tardieu  states  that  in  some  cases  of 
tartar  emetic  poisoning  a  rash  exacily  resembling  that  produced  by  the 
external  application  of  the  drug  has  appeared  all  over  the  body  on  the 
fourth  or  fifth  day. 

The  lesions  of  gastro- enteritis  which  are  usually  found  after  death 
from    tartar  emetic  arc  sometimes   not  present,  f     The  venous  system  is 


■  HasetBann  Blat«  this.  Although  vomiting  is  abacnL  3n  these  caws,  pur^ng  vs  pen- 
rrally  prewnt.  We  do  not  remember  (o  have  wen  the  report  o(  a  cue  in  which  it  wai 
Absenl- 

f  For  cftKi,  we  Archiv^t  Cht.,  Sept.  18&5- 
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generally  very  much  engorged,  and  the  vbccra  arc  intensely  coDgfcsitd 
Magcndie  aa^rtcd  that  in  animals  poboncd  b)'  tartar  ernetic  the  lungs  vt 
always  full  oE  portions  apparently  hepaiized  ;  but  Ackermann,  m  twcn^ 
expcrimenis,  found  only  some  maiginal  emphysema  and  avjbpleural  ecdiy- 
moscs,  with,  in  one  or  two  cases,  spots  oi  atelectasis  in  the  lung?.  TU 
assertion  of  Magendie,  tlierefore,  is  too  sweeping ;  but  ii  is  true  that,  ir, 
a  large  proportion  of  fatal  cases  of  antimonial  poisoning,  emphysema, 
pulmonary  apoplc-ry,  atelectasis,  or  other  structural  lesions  of  the  lung^ 
exist     The  blood  usually  coagulates  imperfectly. 

Salkowsky,"  of  Moscow,  has  found  that  when  animals  are  fed  upon 
antlmonic  add  (one-half  to  one  giamme  daily)  or  othei  preparations  of 
the  metal  for  from  fourteen  to  nineteen  days,  the  liver,  kidneys,  and 
even  the  heart  undergo  fatty  degeneration  ;  also  thai  there  is  a  lessefl- 
ing  of  the  amount  of  glycogen  in  the  liver,  and  in  »ome  ca^es  even  a  total 
disappearance  of  it  Tfiis  has  been  confirmed  by  Grohe  and  Mosler.  who 
State  that  in  the  duchy  of  Brunswick  the  peasantry  give  to  the  geese, 
when  producing  the  famous  fatty  livers,  a  certain  quantity  of  the  white 
antimony  ojdde  every  day. 

The  minimum  fatal  dose  ol  tartar  emetic  is  not  known.  Tbree- 
quanere  of  a  grain  in  a  child,  and  two  grains  in  an  adult,  have  proved 
fatal,  but  in  the  latter  case  extrinsic  circumstances  favored  the  restill 
[Taylor,"  an  analysis  of  ihirty-scven  fatal  cases):  two  hundred  grains 
have  been  recovered  from  ;"  also  one  hundred  and  seventy  grains." 

The  treatment  of  antimonial  poisoning  consists  in  washing  out  the 
alimentary  canal  with  large  draughts  of  tannic  ^xcid,—the  best  known 
antidote, — in  the  free  administration  oi  opium  by  the  mouth  or  rectum, 
or  hypodermically  if  it  cannot  be  retained,  the  hypodemiic  injections  ol 
strychnine  and  digitalis  if  the  circulation  faib,  aad  the  maintenance  of 
the  bodily  temperature  by  ejctemal  application  of  heat. 

Chrtmie  Poisoning.— T\iG  symptoms  following  the  criminal  repeated 
administration  of  small  toxic  doses  of  tartar  emetic  at  intervals  are  nausea, 
mucous  and  bilious  vomiting,  watery  purging,  often  followed  by  constipa- 
tion, small  frequent  pulse,  and  asthenia,  deepening  into  death  from 
e!?haU5tion, 

ALiMiNrsTRATiON.— Theaudorific  dose  of  tartar  emetic  is  one-twelfth 
of  a  grain  C0.0054  Gm. ),  the  emetic  dose  one-half  to  one  grain  (0.03^- 
0-065  Gm.),  repeated  every  twerty  minutes  as  necessary.  Antiiiionlal 
Wine  rViNUM  Antimonii.  U.  S,  >,  about  two  gr^ns  to  one  fluidouncc  t 
full  emetic  dose  half  a  fiuidouncc  (15  C.c,}^  An  ointment  (twenty  per 
eent-l  has  been  used  as  a  pustulating  counter-irritant.  A  small  quantity 
is  spread  upon  a  Itnen  rag  and  laid  upon  the  skin,  or  a  litUe  of  it  may  be 
well  rubbed  in  twice  a  day.     The  efJceta  are  severe  and  persistent, 

VERATRUM  VIRIDE.     U.S. 

The  rhizome  and  roots  of  Veralrum  viride,  a  coarse  perennial   herbal 
plant,  indigenous  to  the  Northern  United  States,      It  is  a  large  tapering 
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>me,  an  inch  or  two  In  Length,  less  than  an  inch  in  thickness  at  the 
and  having  a  bitter  acrid  lasle. 
The  nature  oJ  the  active  principle  of  reralrum  viride  has  been  the 
ol  much  investigation  and  discussion  by  chemists,  the  results  ot 
lich  are  given  in  full  in  the  eighteenth  edition  of  the  U,  S,  Dispensa- 
Suffice  it  [cjr  the  present  to  state  ihat  the  later  researches  seem  to 
show  that  in  vcratrum  viride  there  e^ist  si-\  alkaloids  instead  ot  two  as 
formerly  believed.  The  most  important  oE  these  alkaloids  are  jcriine 
and  nibijervinc  ;  the  others — -pstriidojervine,  ccvadhie^  veratrine,  and  vera- 
ir^lhiite—^XQ^  present  only  in  very  mimite  quantities  ;  rubijervine  is  the 
\ratrmdin^  of  Charles  Bullock. 

Locat  Arfion. — Veratrum  viride  is  not  aciivdy  Irritant,  although  there 

[reason  for  believing  that  the  vomiting  which  it  causes  is  partly  due  to 

le  local  intlucnce  exerted  by  it  upon  the  stomaclL      It  yields  its  active 

iciple  very  rapidly  to  absorption  ;   its  effects  hecome  apparent  in  fifteen 

twenty-five  minutes  after  its  ingestion.      Concerning  its  elimination  wt 

ive  no  practical   knowledge,  but  il3  active  principle  probably  escapes 

■ough  the  urine. 

Gcrural  Action, — The  only  effect  perceptible  in  man  after  the  small 
lysiological  dose  of  vcratrum  viride  is  a  reduction  of  the  force  of  the 
ilsc^  If  the  dose  has  been  a  little  larger  the  pulse  frequency  dso 
Els  very  markedly.  \i  may  be  tn  40  or  even  30  per  minute.  The  vol- 
ume of  the  pulse  rises,  though  ihe  force  of  it  b  very  slight.  The  final 
reduction  of  the  pulse-rate  is  accompanied  by  nausea,  and  at  last  by 
vomiting,  which  becomes  after  a  very  large  dose  exceedingly  severe.  By 
exercise  this  slow,  large,  soft  pnlse  may  be  converted  inio  a  rapid,  very 
icebk  and  small  pulse.  Under  any  circumstances  the  rapid  pulse  de- 
velops sooner  or  later  if  the  dose  has  been  sufheieni,  and  is  accompanied 
by  intense  muscular  weakness  and  great  sweating.  Finally,  there  are  a 
ninning,  almost  imperceptible  pulse  ;  a  cold,  clammy  skin  ;  intense 
nausea,  and  incessant  attempts  at  vomiting,  or  retching,  or  hiccough  ; 
absolute  muscular  prostration  :  fajntness  ;  vertigo  ;  loss  of  vision  ;  and 
semi-unconsciousness.  Various  observers  also  speak  of  an  excruciating 
praecordial  pain  ;  but  this  we  have  not  seen.  The  intestines  arc  usually 
>t  disturbed,  but  severe  purging  has  been  noted. 

In  1870  H-  C,  Wood  ^  made  an  elaborate  study  of  the  alkaloids  jer- 
ine  and  vcratroidinc  (rutnjervine^  supplied  to  him  by  Charles  Bullock, 
with  results  which  are  here  epitomised. 


In  the  dog  and  rabbit  jervine  cau^d  sluggi^ness.  with  progressive  muscular 
ikn«ss  anddiminulionof  the  reflexes  ;  withj  after  .i  timCn  violent  general  Ireniors 
in  ojn^'uli^itJTi;^  in  uhitli.  iilthuu^h  the  nioveiiLents  were  viulent*  there  was 
mrikfesi  loss  of  powe.T-  The  ptipils  were  nnc  afFerlpd  ;  there  wa**  no  pur^ng  or 
vomiting,  though  always  profuse  salivation.  T.ocrill}'.  jervinewus  not  irritant.  Con- 
f<^tiu.";nej>?  was  preserved  almofit  to  the  last,  and  death  occurred  from  asphyxia. 
rh>si<»l<?Kic3!  studies  showed  that  the  convulsion*!  were  of  cerebral  orit^in,  but  were 
prohahly  due  to  disturbances  uf  circulation  iu  the  bram,  lite  brain  not  being  other- 
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wiit  afftcled  ;  also  ihat  llie  loss  of  muscular  power  was  due  lo  spinaJ  depression, 
the  function  of  ihe  peripheral  nerves  antJ  ihi-  niusries  not  being  interfered  with. 

Upon  the  respiratory  centres  jervine  acted  as  a  direct  depressant,  but  its  influ- 
ence upon  Ihc  circulation  wns  not  at  ell  imbordinate  to  its  action  u|>on  the  rcivpiTa- 
lion.  and  when  final  arrest  of  reapiration  occurred  the  circulatory  furces  were 
almost  fllMili^hetl.  The  drcuhiiory  phenomenj  were  primary  slowing  of  the  pulse, 
with  Inter  rapid  pul^e.  and  a  progteraive  falling  ot  the  arterial  pressure  from  the 
beginning  to  the  end.  The  slowing  ol  Lhe  pulse  wa^  not  due  to  any  eHect  on  the 
pneumognstric  nerves,  the  jcrvine  acting  as  usual  after  section  of  these  nerves,  aod 
galvanization  of  the  nerves  produciuK  the  ordiuaiy  rehiills  tn  ihc  deeply  pai^ioned 
animal.  The  slowing  of  the  pulse  was  due  to  a  direct  influence  upon  tli*  heart- 
muscle  or  its  ganglia,  which  is  depressed  by  any  dose  o(  the  poison.  As,  however, 
neither  asphyxia  nor  galvanisation  of  a  Mrnsoty  ncr\'e  produces  rise  of  prcssuic  La 
the  poboned  animal,  it  is  evident  that  jervinc  depresses  the  vaao-molor  centra 

The  physiological  action  ol  jcrvine  may  be  summed  up  as  that  ol  a 
powerful  depressant  o!  the  heart  a.nd  of  the  vaso-motor  centres^  which 
acts  also  upon  the  motor  side  of  ihe  spjnsl  cord  and  upon  the  respiratory 
centre,  but  has  little  other  influence  upon  the  or^;acjsm. 

Veratruidiiie  was  fuand  to  be  more  irrilanl  than  jen'ine,  producing  usually 
vomidng  and  s<>metiries  purging,  hm  not  causing  such  severe  convulsiorvs  as  did 
jerx'ine,  death  lakirg  place  from  central  asphyxia.  In  its  relations  with  the  cere- 
brum, the  spinal  cord,  the  peripheral  nerves,  and  the  muscles  vcratroidine  prac- 
tically acted  like  jervine,  T}ie  circulatory  action  of  veralroi^Iine  was  entirely 
suljordinaie  to  its  influence  on  the  respiration,  so  that  when  given  in  toxic  dose- 
hypodermically  it  caused  an  enormous  rise  of  the  art^iria!  preseui^,  due  lo  the 
raprtdly  induced  centric  osphyjiia,  as  was  shown  by  the  fart  that  it  did  not  [mxut 
when  artificial  respiration  was  maintained  After  section  of  the  parvagum.  vera- 
troidine  was  powerless  to  reduce  the  pulse-rate,  and  division  of  the  par  xs^m  in  the 
poisoned  animal  was  follow^  by  an  enormous  ri^  in  the  pulse-rste.  Further,  ll 
was  found  pebble  to  oiuse  by  the  intravenous  administraUon  of  a  certain  dose  of 
veraiTCiidine,  artificial  respiration  being  maintained,  a  diastolic  arrest  of  the  ht^rt's 
action,  which  was  ^l  once  relieved  by  division  of  the  p-tr  vaniini  or  hy  a  «;econd 
injertion  of  the  poison  ;  so  thaf  an  animal  apparently  dead  could  be  ^esto^^d  lo 
life  by  va^al  section  or  by  giving  more  of  the  poison.  As  it  was  proved  that  ihe 
large  dose  of  veratroidine  paralyzes  the  peripheral  vagi,  it  is  evident  that  the  dia- 
stolic arrest  jiiht  spoken  of  wa^  due  to  excessive  cardiac  inhibition,  and  that  its  r& 
inoval  by  ^rtiou  wirh  the  knife,  or  with  the  drug,  allowed  the  heart  to  go  on_ 

During  the  period  of  low  pressure,  galvanization  of  the  sensitive  nerve,  or  as- 
phyxia, produced  an  immediate  rise  in  the  arterial  pressure,  conclusive  proof  thai 
the  vaso-motOT  centres  were  not  aflecEcd. 

These  effects  upon  the  cirailation  were  obtained  only  when  artificial  respirs- 
tion  was  maintained,  the  efiect  of  the  drug  upon  the  respirator^'  centre  being  so 
intense  that  when  the  animal  is  left  to  Itself  death  occurs  before  any  ver>'  dit^ct 
influence  has  been  cjcerted  upon  the  circulation. 


Veratrnidine  is,  Lherefore.  a  powerful  respiratory  poison,  lessenitig  at 
first  the  frequency  of  the  cardiac  beat  by  stimulating:  the  pncumogaslrics, 
but  soon  losing  all  power  over  the  heart,  owing  to  the  powerful  mfluences 
of  the  asi>hyxi3  produced  by  it. 

The  action  of  veratmm  viride  b  the  result  of  the  combined  influetice 
ol  its  alkaloids,  and  as  the  relative  proportions  of  these  alkaloids  diffctr  In 
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letcnt  rhizomes,  so  in  the  finer  det^s  of  its  phyaiological  action  one 
"Specimen  of  vtrairiim  vinde  riiRers  from  another.  For  all  practical  pur- 
puttcs,  however.  \i»  inHucncc  b  unilonn,  ^nd  may  be  summed  up  as 
follows: 

SUMUABY- — Veratrum  vlrlde  haa  no  di&Hnot  local  action,  ylalde 
rccbdily  its  active  principles  to  absorption  and  probably  to  gUrolna' 
tion,  though  cOQoemiiiK  its  fato  in  tbc  syatom  we  have  no  doStUto 
Infbrrostlon.  The  Tree  aweatlng  which  a/jcompajiids  Ita  inarked  actioii 
may  be  slmplj;  the  result  or  a  profound  arterlaJ  depresfilon,  there  baintr 
CO  proof  that  the  drug  oxerts  a  ep&ciflc  influence  upon  the  glands  of  the 
fikiti'  Similarly  the  exceaoiTe  socretdon  of  bile  which  it  sometimes  in- 
duoee  may  be  a  secondary  result  due  to  the  severe  vomlUng, 

By  the  depressing  action  of  Jervlne  upon  the  heart^miiBcla  and  upon 
the  v&ao-motorceutree.  veratrumviride  lowers  the  arterial  pressure,  In 
tho  beginning  slowing  the  pulao  byadlrectinfluencoof  jorvine  upon  the 
boort-mudcleH  and  by  the  wti  mulcting  infioenoe  of  veratroidine  upon  the 
pnaumoiFAstrle  nerve,  but  later  Lncrea^in^  the  rapidity  of  the  pulfie  by 
paralyzLns  the  pneiimogaetrio  nerve  ;  veratroidine  ),  and  probsbly  also 
by  6ome  action  upon  the  heart-muscle  ijcrvine ).  Chiefly,  if  not  solely^ 
tbrouffh  acentric  influence,  it  causes  violent  vomiting,  and  in  rare  coses, 
vrben  there  ie  in  it  &n  eacese  of  the  veratroidine,  Ditrging.  On  the  motor 
Hide  of  the  spinal  cord  It  ante  as  a  pow^erful  depressant,  but  is  ij^thoiit 
Influence  upon  the  oerebruin,the  motor  nerves,  and  the  muscles.  Prob- 
ably, on  account  of  the  vaso-motor  paralysis  which  it  produces  favoring 
axi  inGreaaeofheat-disslpatlon)  it  decidedly  lowers  animal  temperature, 
a  t&ll  of  Bs  much  a&  four  or  even  more  degrees  sometimea  oocurrfng  In 
the  poisoned  louver  animals  before  death. 


THERAPELfTics.—Wiih  Our  present  knowledge  of  the  physiolo^cal 
action  of  veratrum  viride,  it  is  evident  that  there  are  only  two  rational 
indications  for  its  use, — namely,  to  reduce  spinal  aiffoii  and  to  rr^dua 
arkruU  adhn.  Owing  to  the  very  great  effect  vcralrum  viride  has  upon 
lh«  ctrcuJaiion.  and  to  the  nomerous  drugs  which  are  purer  spinal  depress- 
ants, it  is  rarely  called  on  to  meet  the  first  indication,  and  in  practice 
should  simply  be  uaed  to  lessen  the  force  of  the  circulation.  The  use  of 
Ihe  drug  in  typhoid ffver  and  other  adynamic  diseases  is  simply  an  irra- 
tional and  danjjernus  practice,  founded  upon  an  erroneous  idea  of  the 
action  of  the  remedy- 

Veratrum  viride  has  f>een  recommended  in  ir/ziTita  a  potn  ;  and  in  cases 
o\  irritation  of  the  brain  from  drink,  with  strong  hounding  pulse,  it  may 
be  of  great  service  ;  but  in  the  true  delirium  tremens,  with  universal  ady- 
namia, it  is  a  thoroughly  improper  remedy,  capable  of  deepeninj^  the  pros- 
tration into  fata!  exhaustion  ;  indeed,  we  have  known  oJ  deaih  occurring 
in  tlib  disease  from  its  use. 

When  true  sthenic  arterial  excitement  is  to  be  combated  in  any  dis- 

,  except  it  be  gaUritis,  veratruin  viride  may  be  employed  as  a  prompt, 
thoroughly  efficient,  and  at  ihfe  same  lime  Y^Yy  saJe  remedy, — very  safe, 
since  it  15  almost  incapable  of  producing  death  in  the  robust  adidt,  unless 
uaed  with  great  recklessness  and  in  repeated  doses.      In  the  early  stages 
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oi  slh£*tic  pneumonia  it  offers,  we  believt,  die  best  Icnown  method  of 
reducing  the  jiubt-ratc  and  the  temperature,  and  of  Icaaening  the  con- 
gcslion-*  It  ji  hardly  nteesaary  to  nientio:!  other  iadividual  diseases  in 
whicli  verairum  viride  may  t>e  ein|>loytd  lo  carry  out  the  present  indica- 
tion. In  p€nioniiis  its  tendency  lo  cause  vomiting  ia  very  tnuch  against 
its  use,  and,  unless  this  action  can  be  controlled^  should  interdict  its  em- 
ployment. 

In  chronic  cardiac  diseases  it  may  be  used  in  precisely  those  cases  in 
which  digitalis  is  contra- in dlcatedj- — i.e.,  where  there  is  excessive  hyper- 
trophy ;  but,  on  account  oi  its  less  persistent  influence  and  greater  ten- 
dency- to  disturb  digestion,  it  la  usually  less  advantageous  than  is  acotiite. 

The  contra -indications  to  the  use  oi  %'enitruni  viride  arc  cardiac  weak- 
ness and  the  existence  of  general  adynamia.  As  an  emetic,  veratnim 
viride  should  never  be  employed. 

ToxicOLOCr.  —Although  veratrum  viride  la  a  remedy  of  great  i>ower, 
capable  of  producing  the  moflt  alarming  symptoms,  yet  it  is  the  safest  of 
the  cardiac  depressants.  Overdoses  of  it  ]jrovoke  vomiting  so  soon  and 
so  certainly  that  it  is  somewhat  doubtful  whether  a  robust  adult  could 
be  kiJled  by  a  single  dose  oi  any  of  its  official  preparations,  especially  if 
prompt  and  judicious  treatment  were  afiorded. 

« 

We  have  several  times  known  a  teaspounful  of  its  fluid  extract  to  be  taken,  axid 
Percy  cites  recoveries  after  the  injceslion  of  a  tumblerful  of  the  tincture  ;  after  thirty 
grain*  *if  the  TesinoitI ;  after  (wu  dusts — a  lutiibrerful  each— of  a  li^yrup  represent- 
ing a  ixiund  of  the  root  to  the  pint.  A  feeble  child,  eighteen  months  old,  was 
killed  by  thirty-five  drops  of  the  tincture,^  and  a  doubtful  case  oi  fatal  poisoning  in 
the  adult  is  mcntioncA*  J,  D,  Blake'  reports  a  death  resulting  from  tlie  admin- 
istratJon  of  between  three  And  four  *Jrops  of  Norwood's  tincture  every  two  hourt 
to  a  babe  devea  months  otd ;  and  a  man  convalescing  from  typhoid  lever  was 
killed  by  a  drachm  of  the  Ruid  extract.* 

In   cases  of    poisoning*    vomiting   should    be   encouraged    by   large 

draughts  of  warm  water  until  the  stomach  is  well  washed  out.  Then 
the  patient  shoiold  be  forced  to  lie  flat  upon  the  back,  with  the  head 
lower  thaJi  the  feet,  and  the  efforts  at  vomiting  should  be  restrained.  If 
they  cannot  be  checked,  and  if  the  prostration  be  severe,  on  no  account 
should  the  patient  be  allowed  to  rise  up,  but  must  be  made  to  vomit  into 
a  towel.  A  full  d<»se  of  laudanum  should  be  given  by  the  rectutn,  and 
brandy  or  whiskey  be  administered  by  the  mouth.  TincLure  of  digitalis 
and  strychnine  should  begi\'en  hypodermically.  Wc  have  noticed  that 
spirits  will  sometimes  be  retained  only  when  given  undiluted,  and  in  such 
form  *ill  quiet  the  stomach  at  once.  If  the  stomach  refuses  alcohol  in 
any  shape,  the  rectum  should  be  made  use  of-  Ammonia  may  be  era- 
ployed  as  an  adjuvant  to  alcohol.  External  heat  is  imponant,  and  mild 
fUgellalions.  rubbing  with  coarse  towels,  sin^ipisms,  etc.,  may  tie  used  to 
keep  up  the  external  capillary  circulation. 


I 


*  Cumpan:  Oulmunt  [BaUUUn  tic  TkfrapeiUiqttc^\x:a\ .  146)  and  Zubcrand  H    Him 
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Administratiok.  — In  adTninistering  veratrum  viride,  it  should  always 
be  borne  in  mind  tliat  it  will  do  no  good  in  acute  diaease  unless  given  in 
increasing  dosea  until  its  physiological  action  [^  manifested. 

In  almost  ajl  ca^cs  vomitinE  is  to  be  avoided  as  Far  as  pos^blc.  To  do  this, 
small  t]iiantiiics  of  the  drug  may  in  st>Fne  cases  l*  given  <ii  hhoit  inlervab,  and  cor- 
responding  do^e*^  of  hudanum  (live  to  Ten  drops)  fjhouLd  be  exhibired  fifteen  min- 
utes before  each  dose  oi  veraimm  viride-  An  hour  is  generally  the  best  interval 
between  the  doses. 

Dose  of  fluid  extract  (EIxtractum  Verairi  Vikhus  FLLfimiM. 
U.  S.)-  one  to  three  minims  (o.o6-o,iB  Cc)  ;  of  tincture  (TlNCTURA 
Veratri  ViRiDls — forty  per  cent,  U.  S.).  Ihree  to  six  minims  (0.18- 
o.36C.c)> 

VERATRINA.    U-S- 

This  alkaloid  b  procured  from  the  seeds  of  Veratrum  Sabadilla 
(Asagr^a  officinalis  f).  As  found  in  commerce,  it  is  almost  always  more 
or  le5s  impure,  and  occure  as  a  grayish-white  powder  of  an  intensely 
acrid  laste,  and  producing:,  even  in  the  minutest  quantity,  when  smdkd, 
frequently  repeated  sneezing,  which  may  continue  for  hours. 

PhvsiologjcaI-  Action. — Veralrine  is  exceedingly  irritating  lo  any 
surface  it  may  come  in  contact  with,  producing  when  given  hypodcr- 
mically  or  endermically  severe  paiji,  and  when  rubbed  on  the  skin  a  feel- 
ing of  warmth,  followed  by  prickling,  severe  pain,  numbness,  and,  if  its 
use  be  persisted  in,  a  marked  redness.  On  the  mucous  membranes  its 
action  ia  even  more  decided-  in  the  nostrils  the  minutest  portion  of  it 
produces  intense  irritation,  as  shown  by  repeated  sneezing  and  free  dis- 
charge, which  may  be  bloody.  Upon  the  tongue  a  speck  causes  burning, 
with  free  salivation.      When  taken  internally,  in  small  doses,  it  causes 


•VBaxratJ*  ALBtr«— lOjVr  I/e!iir6itrr,—Ti\i:   f'tratntm  aldnm  i^  Eurupc  and  the 

^Vr-B/rHM  viride  ol  Ainerfca  api>car  lo  be  one  spccin-  Dlfferencca  in  aoil  and  cliniBtT 
produce  dilTcrencc*  in  the  praportiun  of  the  vaTiaua  alkalnidft  in  the  rhUomes.  ao  thai  ibr 
BflioDof  neillirt  Aniefican  nitr  European  ■lampirs  is  atwaya  cvnaiElcnt-  Uftiudly,  liow- 
cvrr,  Ihc  irriifint  alkaloid  14  more  flbuiid«nl  iti  l'.  j/^jrfrf  lluin  ia  I'  i'iriJe.  so  thii  tlic  symp- 
toms uf  while  hcllc:b(»re  poisoning,  as  usually  recorded,  a"?  simllnr  to  [hose  irHiuscd  by 
the  Rrcfn  hrHebore,  wilh  ihe  addiliun  of  severe  ahduitilna!  pain  and  vtoletu  diirrhcea, 
and  with  ihc  lunhcr  difference  that  pdsonini;  by  Veralrum  album  is  much  more  apt  to 
end  in  death  than  by  Vcmtrum  viride.  A  careful  eiamlimtlon  of  ilie  records  shows,  how- 
ever, thni  Vcratrum  viriJr  poisoning  somcllmci  lias  laken  on  the  fvalurcs  u?iUDl1y 
fttlribtitcd  to  Vctatruin  album  poisoning,  and  ihal  violirnl  abdominal  luLn  and  pur^a^ 
ttan  are  not  constant  in  Vcratrum  Rlbum  poisnnin^^  [See  H.  C  Wood  and  H-  C, 
Woodpjr,  Anurr-  /unm.  Med.  Sd..  Mav,  r^. )  Furthei.  a  careful  pbynioioKii-'al  study  of 
the  two  druRn  shows  thai  their  influence  is  praciically  ibe  same  upon  Ihr  ttspiration  and 
the  circalation- 

VvraLnim  Album  it  not  used  at  all  Ln  Amrrlcan  medicine ;  Irom  it3  KreHter  tradcncy 
to  puni:e,  it  is  inkrior  lo  Veralnira  yiride.  but  may  be  employed  for  the  same  purpmes 
and  in  Itic  «iame  dosc<i  as  Veratrum  viride.  The  trrstmrnt  of  iia  poiaonLnjc  ia  that  of 
Vcratrum  viride  poisoning,  with  the  frter  luc  of  opium  when  there  is  treat  inteaUnal 
disturhanccs. 

f  The  nrticn  of  sahadiiHrif,  the  cf^ngcncn'c  alkatnid  of  vcratrine.  has  been  partially 
studied  by  I  Uipav  {M>intpiUier  Mid..  lS8j,  \-  174),  who  finds  It  lobavc  only  ftbout  one- 
urelfth  the  to*ic  power  of  veratrinc. 
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slowing  and  weakening  of  ihe  pulse  ;  more  freely  adininisiered,  indicfl* 
dons  of  gaslro-mlestinal  Irntatton  ;  and  in  large  cloaca  it  is  followed  by 
violent  vomiting,  serous  purging,  often  with  intense  burning  in  the  inouth 
and  throat,  and  general  miisa:lar  weakness.  No  fatal  ease  of  poisoning 
is  on  record  ;  *  but  in  the  experiments  of  Esclie  on  himself  a  half-grain  ai 
the  acetate  produced  collapse*  with  a  pale,  cold,  wet  skin,  pinched  feat- 
ures, a  rapid,  ihready,  irregular  pulse,  violent  vomiting,  and  marked 
mus<:ijlar  tremblings.  Other  otteer^ers  have  noted  more  pronounced 
iadications  of  convulsions  ;  and,  according  to  Bardsley,  when  absorbed 
through  the  skin,  instead  of  purging  it  produces  in  some  ca^es  very 
diuresis. 

Although  official,  veratrine  is  almost  never  used  in  practical  nicdicii 
and  we   therefore  merely  epitomize   our  knowledge  oi  its   ph>'siologi< 
action,  referring  the  reader  to  the  tenth  edition  of   ihb  treatise  for  its 
more  elaborate  atudy. 

Veratrine  is  primarily  a  musde-poison- 

When  a  muscle  during  the  convulsive  stage  of  veratrine-poisoning 
momentarily  stimulated,  instt;ad  of  the  usual  momeniary  contraction 
prolonged  tetanic  spasm  results  and  lasts  some  seconds  ;  this  spasm 
induced  by  the  slightest  irritation-  When  the  supplying  nerve  is  irritated 
I^eatedly  within  a  short  time,  the  muscle  loses  its  power  of  entering  upoo^H 
a  *'  veratrine  contraction,^'  but  if  left  quiet  for  a  time  recovers  it5^£H| 
There  b,  therefore,  in  veratrine -poisoning,  preceding  the  slape  of  muscu- 
lar paralysis,  a  suge  of  muscular  hyperexcitabiliiy.  It  can  scarcely  t>e 
doubted  that  this  is  the  result  of  an  action  not  upon  the  ncrve-endii^H, 
but  upon  the  sarcolcmma  of  the  muaclcf  Finally,  if  the  dose  of  vera- 
trine has  been  large  enough,  the  muscle  becomes  coutracLed.  sti£E,  tails  1o 
respond  to  any  irritant  whatever,  and  exhibits  the  acid  reaction  of 
mortem  rigidiiv. 

On  the  cerebrum  veratrine  has  probably  little  action. 

[t  is  impossible  al  present  to  reconcile  the  discord  of  investigators 
to  the  influence  of  the  drug  upon  the  spinal  cord.      It  is  probable  that 
acts  directly  as  a  paralyzant  on  both  motor  and  sensory  nerves.      It  is 
powerful  depressant  to  the  respiratory  centre,  killing  chiefly  by  the  pro-" 
duction  of  asphyxia,  and  acts  upon  the  hoirt-muscle  and  probably  upon 
the  muscles  in  the  coats  of  the  arteries  as  upon  voluntary  muscles  ;  in  the 
beginnings  by  its  influence  on  the  heart  and  arteries,  it  temporarily  in- 


is 


•  In  St.  Grorge'l  Hospital  RcparlA.  iSt^,  y-.  C,  Paftct  BUke  reports  ■  case  o!  recovery 
aflCT  Ihe  InK^Uon  of  a  tinlmtni  auppoacd  to  co&lmnihrce  grains  of  vfirairint  1     lnten*e^^ 
luhiiig;of  (iKflkiii  Vnt^  a  pTuniirienl  jiymptom.  ^^H 

1  Fick  and  Buelim  bclicvt  ihal  the>'  prove  tb«t  ihe  prolongaliott  of  ibc  muscnUT^I 
contTHClloiiB  in  vpfutrinfrpolsurjinK  is  due  lo  a  Kf^^^"  intcnaily  of  the  ctiemical  pro- 
cesKa  of  the  muacles,  and  not  to  a  ddny  of  the  prcccss  of  rcslitllllon,  A  dbcuBiion 
of  ihii  poim  would  involve  that  of  muscular  physiology,  and  cannol  be  entered  into  hcrt 
Thc  weak  pdim  df  iht  arRQEiienl  made  by  Fick  and  floehm  may,  hnAever,  be  pointed 
out.  Granlii'ft  aJl  Iheir  niSLTlcd  ficia,  it  is  perfectly  pcMible  that  grcaier  inttnaHy 
Ihe  chemical  procesecs  is  an  ej^cct.  not  a  mus<.  of  the  prolonged  ccmtrattiors. 
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creases  the  blood- pressure,  but  soon  lowers  il,  the  pulse  Ijeing  in  the 
early  stages  of  the  poisoning  slowed,  largely  by  the  stJmalant  influence 
upon  ihe  inhibitory  apparatus. 

THEEiAP£L""nc  AciION, — Veratrme  was  formerly  recomnieiided  in 
acui^  rhcumadsm  and  in  dr&psy,  but  with  the  growth  of  the  modem 
materia  medico  this  employment  of  it  is  unjustifiable.  It  is  sometimes 
used  as  an  irritant  applied  to  the  spine  and  to  the  skin  of  the  afiected 
muscle  in  certain  fia/sic^,  and  the  U,  S.  Pharmacopceia  recognizes  an 
ointment  ( i  to  25 )  fof  this  purpose  and  Jor  use  in  neura/^a.  One-six- 
tc^nth  of  a  grain  of  veratrine  has  produced  mtjsl  alarming  ayniptoms- 
It  is  absorbed  readily  through  \\\ti  skin,  and,  even  if  used  externally,  is  a 
more  dangerous  than  useful  remedy. 


I 


ARNICA    FLORES— ARNICA    FLOWERS,    tJ.S. 
ARNICA   RADIX— ARHICA   ROOT.    U.S.- 


The  flower-heads,  rhizome,  and  roots  of  the  Arnica  monlana,  a  peren- 
nial composite,  native  of  Northern  Europe  and  Asia,  and  said  also  to  be 
found  in  the  Northwestern  United  States.  The  yellow  flowers  have 
about  fourteen  striated  liguUte  tridentate  florets  in  the  ray,  twiee  as  long 
as  the  disk,  which  consisL^  of  numerous  tubular  florets.  Of  its  two  alka^ 
loids.  amiciitc  and  cytisin^,^  the  latter  is  said  tj  be  identical  with  the 
active  principle  of  the  laburnum  {Cytistis  /a^nrfwrn). 

Physiological  Action. — Locally,   arnica  is  sdmuladng.  and,  if  in 

utlicient  strength,  decidedly  irnladng.      Upon  some  skins  the  tincture 

els  even  violently,   rapidly  developing  an  acute  cczcmatoua  inflamma- 

bn  of  the  upper  dermal  layers,  as   mariifested  by  hypersemia,  papules, 

ides,  excoriations,  crusts,  and  scales  in  regular  sequence.' 

Neither  the  symptoms  of  poisoning  by  arnica  nor  its  physiological 

action  are  well  made  out. 


Aecordmf:to  H-  A.  Hare,'  the  fluid  extract  in  doses  of  five  to  ten  drops  pro- 
duces in  i]]c  dog  a  slowing  of  the  cardiac  beais.  wiih  increase  of  the  fulnei^t;  of  the 
pulse-wave  and  a  very  5i!ighl  increase  of  Ihe  Arterial  pressure,  the  slou'ing  ot  the 
Ipulse  being  the  result  of  a  stimulation  of  the  pneuniosJisiric  ner\e3,  and  the  slight 
increase  of  the  arterial  pressure  probably  caused  by  mcreosed  hcarl-woik.  After 
laree  doses  the  pube  becomes^cry  rapiJ,  froiti  pneumoyasiric  paralysis,  the  arterial 
pressure  remaining  near  the  normal.  Vihorg  [qiioied  by  Stills )  affirms  ihal  a\  homes 
and  cows  it  causes  LncreaBed  acton  of  the  heart,  How  ot  urine,  and  warmth  of  skin, 
hUowed  by  very  decided  general  depression. 

According  to  Stills,  the  elTecLs  of  moderate  doses  on  man  are  similar 
to  those  noted  as  occurring  in  the  tower  anJnials,- — namely,  incrcaac  ol 
le  cardiac  action,  of  the  respiration,  of  the  temperature  of  the  6kin, 

■  This  drng  probably  dijca  not  bcli>nK  in  (he  prescnl  cIosh, 

t  J-  L-  PrcTOatand  Paul  Dinet  find  ilial  O'tiii"^  "a  ft  powerful  ctnlric  eiflelk,  which 
tn  laixc  dmcs  paralyses  ih«  motor  iKrves,  lis  dJTcct  action  upon  ihe  circulation  is  very 
Alight ,  tonic  doses  cau^ea  ^adual  lowering  of  arterial  prcsaurr  and  dtaih  by  TCHplialory 
laralysis  {Rr^wr  Mid.  de  ta  Suiise  Ram;  vil.  uid  vjii,,  1887;  seeabu  R.  RaddwiJluwicc, 
7h€sU.  Dorpal,  iSSj}, 
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inches  long^  very  lapcring^  about  three- quarters  of  an  inch  in  cjiameler 
at  the  base.  Its  tasie  13  biuerish,  acrid,  and  after  a  little  while  benumb- 
ing, giving  origin  to  intense  tingling  of  the  lips  and  moulh.  It  is  lo 
lit  dislirtguished  from  horseradish  root^  with  which  it  lias  been  some- 
times fatally  confounded^  by  its  estcriial  brown  color  and  its  kck  of 
odor  when  scraped.      The  wbole  plant  is  active  and  tastes  like  the  root. 

In  ]  833  Geigcr  and  Hesse  discovered  in  aconite  the  alkaloid  afonithie. 
According  lo  the  most  recent  researchcSn  there  are  in  the  rhizomcj  how- 
ever, besides  aconitine,  :wo  alkaloids,  befis^ic&nine  and  acomtu,  which 
may  also  be  made  by  the  hydrolysis  of  a^conitine,  ben^acomne  being  the 
Uaso^iitine,  and  the  principal  conslituenta  of  the  itapeltint  and  the  picraco- 
niiiru  of  older  writers  (Cash  and  Uunstan  '). 

Aconitine  of  commerce  13  a  more  or  less  impure  mixture  of  several 
alkaloids.  It  ia  not  recognized  by  the  U.  S.  Pharmacopfeia,  but  is  by 
the  British.  As  neither  the  constitution  nor  the  composition  of  pure 
aconitine  has  been  established  by  chemists,  it  seems  doubtiul  wheUier  the 
result  of  even  the  most  recent  researches  should  be  accepted  as  final. 

PkysIOIXjgICAL  Action, — Local  Action, — Aconite  and  aconitine  are 
locally  irritanl,  but  this  irritant  influence  is  soon  oven^-helmed  by  the 
effect  of  ihe  drug  upon  the  peripheral  ends  of  the  sensory  nerves,  so  that 
numbness  and  tingling  are  produced  at  the  point  of  application.  More- 
over, the  general  influence  of  the  drug  is  so  overwhelming  that  the  local 
ef!ect  counts  lor  vi^ry  little  in  practical  medicme. 

Absorption  and  Elimination. — Aconite  yields  its  alkaloids  with  great 
rapidity  to  absorption,  and  aconitine  is  capable  of  passing  through  ihe 
mucous  membranes  and  even  the  skin,  making  it  in  pure  lorm  a  danger- 
ous external  remedy.     Concerning  its  elimination  we  have  no  knowledge. 

General  Action. — The  symptoms  which  are  induced  by  small  thera- 
peutic doses  of  aconice  in  man  are  reduction  of  the  lorcc  and  frequency 
of  the  circulation,  a  sense  of  muscular  inertia  and  weakness,  and  a  slight 
tingling  in  the  e^itromities  or  in  the  lips.  If  the  dose  administered  be 
large,  all  these  symptoms  are  intensified  ;  Ihe  muscular  weakness  is  ex- 
treme ;  the  tingling  is  felt  all  over  the  body  ;  the  pulse  is  feeble,  and 
reduced  to  30  or  40  per  minute  ;  the  respirations  are  diminished  ;  gid- 
diness and  disordered  vision  may  be  manifested,  especially  when  the 
erect  posture  is  assumed,  After  three  or  four  hours  these  symptoms 
gradually  subside. 

When  a  poisonous  dose  has  been  ii^cstcd,  the  firat  thing  noticed  in 
most  cases  is  a  burning  or  tingling  in  the  throot  or  in  the  extremities, 
soon  spreading  o\fer  the  whole  body.  The  pulse  rapiilly  falls  in  fre- 
quency, and  in  a  very  litde  tinie  becomes  exceedingly  weak,  intermit- 
tent, irreg^ar,  and  finally  imperceptible  ;  the  muscular  strength  is 
gready  reduced  and  sometimes  almost  entirely  gone  ;  the  respirations 
are  shallow,  feeble,  irregular,  and  infrequent  :  the  general  sensibility  is 
very  much  benumbed,  so  that  marked  aniesthesia  of  the  surface  is  pres- 
ent ;  the  skin  is  bedewed  with  a  cold  sweat :  the  countenance  is  anxious, 
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sunken,  livid,  iind  the  eyes  are  ohcn  protruded,  or  are  even  spoken 

as  glaring  ;  the  puptJ  is  generally  dilated,  bui  when  ihere  are  no  coavul- 
sions  may  be  contracted  ;  gastric  burning  is  sometimes  complained  oi. 
and  severe  %'omiting^  may  be  preacryt,  bm  the  stomach  is  not  rarely  rcCen- 
live.  The  intellect  generally  remains  unaffected  until  very  near  the  close, 
sometimes  to  the  very  moment  oF  death.*  In  the  collapse  of  the  latter 
stages  of  aconite-poisoning  the  special  senses  may  be  lost,  capecially  (he 
sight,  The  voice  is  very  generally  extinguished.  Convulsions  occur  in 
some  cases,  not  in  oihera  ;  and  certainty  in  some  inscances,  if  not  always, 
the  padent  is  unconscious  during  their  condnuance.  Diplopia,  or  o[hcr 
disorder  of  vision,  has  been  noted  in  some  cases.  Death  may  occur  s\id- 
denly,  specially  rfjV^rf^  iy^'^rjowf  «:fWwn  on  the  part  of  the  patient, 
from  syncope. 

The  symptoms  produced  by  ^JConite  in  Ihe  lower  animals  are  similar  to  ihose 
caused  by  it  in  man,  the  prommcni  maniicslaiions  being  prcal  dialurbance  of  ihe 
respiration,  muscular  weakness,  vastuliir  depression^  anJ  finally  dealh,  wilh  or  irilh- 
out  convulHuiLS.  As  we  have  seen  the  rabbil  after  the  iiijeciion  of  one-*tixih  or  one- 
quarter  grain  of  Monk>n'^  pure  ACcmitiTie,  the  animal  commences  to  jump  vertically 
in  a  very  peculiar  manner,  and  often  lo  squed  piteously-  Tlie  jumping  ^oon  gro«s 
less  and  less  powerful,  and  finally  is  replaced  by  severe  comulsJuns,  during  which 
the  animal  oflt^n  lies  prostrate  on  its  side.  In  the  dc>g,  however,  the  muscles  hax* 
remained  without  a  quiver  during  all  stages  o(  the  poisoning  ;  in  ihe  hor^e  Harley' 
has  noticed  couvulsious.  The  cuQvuI<.ions  are  an  inconstant  symptom,  dependent 
upon  peculiaHdf-^  of  the  individual  or  spccitvs^  as  well  an  upon  thr  dmuunt  injectnl 
Dilatation  of  tJic  pupil  frtrquently  occurs,  if  it  be  not.  indeed,  atimstanl  pKenomenon. 
Thefe  IS  often  severe  lorailing.  IJeath  usually  results  from  asphyxia,  but  if  a  large 
dose  be  given  hypodermically^  may  occur  in  less  Ihnn  a  minule,  probably  Iroin 
sudden  paralysis  of  llie  hearl-musclc. 

NltrvifHS  ^j/rm-^The  mental  condition  in  aconite-poisoning  sliows 
that  the  drug  has  no  influence  upon  those  portions  of  the  cerebrum 
which  arc  connected  with  consciousness  and  intellecluality. 

Owing  to  the  apparent  contradictory  character  of  the  evidence  it  is 
difficult  thoroughly  to  elucidate  the  action  of  aconite  upon  the  lower  por- 
tions of  the  nervous  system  ;  the  phenomena  to  he  accounted  for  are 
sensory  paralysis^  loss  of  reflex  activity,  and^  later  tn  the  poisoning,  motor 
palsy. 

Nfrv^s^ — The  local  anesthesia  which  is  produced  by  the  application 
of  aconite  demonstrates  that  the  drug  has.  when  in  sufficient  concentra- 
tion, a  paralyzing  influence  upon  the  sensory  nerves. 

The  pereistence  of  voluntarj-  movement  after  abolition  of  reflex  actions, 
which  was  first  doled  by  Boehm  iind  Warlmann,^  and  afterwards  by  O^. 
geoia  and  Hottot/  as  well  as  by  Mackenzie,  proves  that  at  a  certain  slage 
of  the  poisoning,  while  the  motorpathway  from  the  brain  along  the  ante- 


*  Labordt  and  Duqueanet  iflinn  that  aftei  very  larye  do^e  ornrikmUne  thE>  nmimal 
dicauT  spasm  of  the  glmiis  Euid  diaphraKin,  Ifccause  thty  have  ndEicfrd,  especially^  in  (he 
yoanK  anjinal.  drawtoK  in  ot  coustrlttloti  of  the  luWT^r  thifst  during  lift,  and  suff-pieural 
ffchymoics  aficr  death,  Thesr  arc,  however,  the  marks  o\  paratycib  ul  the  slolcis  Xtatn 
p&lay  <pf  ihc  TEcurrent  laryngeal  oerve. 
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rior  columns  and  rhe  eJTerent  nerves  Is  open^  either  the  sensory  nerv^  or 
tbc  receptive  centres  of  the  cord  are  paralyjced. 

The  discovery  o(  Li^geoia  and  Hottoi  ^namely,  that  in  Uie  frog 
poisoned  aimullaneously  wiih  aconite  and  strychnine  there  is  a  certain 
sta^e  when  no  donount  cf  irritation  of  the  nerve  niJI  Induce  convulsion, 
whilst  a  slight  direct  irritation  ol  the  cord  will  cause  violent  strychnic 
spasms — would  seem  to  prove  that  at  least  the  earliest  abnlition  of  the 
reflex  activity  ts  due  to  paralysis  of  the  allerent  nerve-fibies.  Iti  accord 
with  this,  Mackenzie  found  that  when  a  nerve  is  protected  from  the 
poison  by  tying  its  supplying  artery,  irritation  of  it  causes  reflex  actions 
when  the  rema.inder  of  the  frng's  periphery  \&  i[;sensible  ;  that  there  is 
a  stage  of  poisoning  in  which  irritation  of  the  extreme  peripheral  nerves 
fails  to  induce  reH^x  movements,  although  such  movements  are  caJled  out 
by  irritaiion  of  the  sensory  nerve-trunk  :  and  that  in  the  last  stages  of 
the  poisoning  irritation  of  the  trunk  is  powerless,  while  irritation  of  the 
posterior  columns  of  the  cord  still  produces  wide-spread  movements. 
This  evidence  in  its  totality  appears  to  us  to  prove  thai  aconite ^am/>'?"« 
/he  sensory  nerves,  commencing  ai  Iheir  peripheral  endinss^  and  that  the 
loss  of  reflex  activity  is  due»  at  least  in  great  part,  to  this  peripheral 
paralysis.* 

Li^eoLs  and  Hottot  affirm,  however,  that  in  the  aconitized  frog  loss  of 
sensibility  occurs  at  a  time  when  the  reflex  activity  is  intact.  If  this  ex- 
perimental  fact  be  correct,  it  would  seem  to  t>e  an  inevitable  conclusion 
thai  the  primary  anaesthesia  has  its  seat  alxjve  the  mechanism  involved  in 
reflex  acts,  or,  in  other  words,  in  the  perceptive  centres  of  the  brain. 
This  theory  is  strongly  urjjed  by  the  French  investigators  mentioned, 
who  further  affirm  that  lying  the  aorta  close  to  its  abdominal  bifurcation, 
so  as  to  prevent  access  of  the  blood — i.e..  ol  the  poison — lo  the  posterior 
nerves,  does  not  affect  the  development  of  the  anaesthesia  ;  also,  that 
closing  the  artery  nearer  its  origin  in  such  a  way  as  to  shut  off  the  cireu- 
lation  to  the  cord  and  spinal  nerves,  but  to  allow  the  passage  of  the  blood 
to  the  cerebrum,  docs  not  cause  sensory  paralysis  to  come  on  more  slowly 
than  is  normal  in  poisoning  by  aconite.  Further,  according  to  Li^geois 
and  Hottot,  in  the  frc^  doubly  poisoned  by  aconite  and  strychnine  there 
is  a  period  in  which  reflex  tetanic  convulsions  occur,  although  there  is 
marked  aconitic  an»sihesia,t 

*  Laliorde  and  Duquesnct  [Des  Aconiis,  Paris,  1SS3,  io;)1  btl^vi:  ilial  ihey  havcd^ 
munstratnl  that  acumline docs  Hat  art  upun  the  Hcn^^ory  nervc*ir  Tht^ir  chief  ctpviimvpts 
consisted  In  lyinE  ihe  vc?>sHs  of  n  Jur'*  Ice  in  such  a  v/uy  llml  na  bliHsd  cuuld  rvtHTii  to 
Ihc  body.  And  inji^ccln^  the  alkaloid  inio  t^ie  limb,  Eiflcr  cutEJntc  ilic  nerve  Undi-r  iheae 
clrcumfUintx-s  the/  found  lb*it  KalvnnJEation  or  the  centric  end  of  Iht'  nerve  continued  |o 
elicit  respi^nse.  At  mosi  such  Mti^riiDcnts  proiic  tiuthliijE  ■*  to  the  action  of  xUt  pi^lson 
UjKKi  ihe  ptriphcrai  ncn'e-eiidiit^i.  Moreover,  ll  remain?  uncertain  wliether  llie  acv 
nlilnc  Tcally  cuiie  in  coPlact  VT  ith  Itic  JEvkln]  nei-vc.  u  all  drculHtiun  In  the  limb  muat 
liavebeen  aneslcd- 

1  Lalci  In  tile  poiaoninif  the  entreme  peripheral  nenes  become  affected,  so  Ihiit  Irri- 
IMion  cf  the  ftkln  in  the  doubly  pnboned  frag  v/\\\  noft  provoke  convi)bion»,  even  at  a 
lime  when  inlulion  of  the  trunk  of  n  ncTVt  punluces  Keiicra!  reflci  motor  distUfbaJICC. 
At  Ia5t  Kal\bni£atiun  of  tlie  aerve-Lrunk  llself  lalln  to  induce  reaponse. 
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If  the  facts  jus!  enamerated  be,  as  aftirtncdH  correct,  the  conclosioo 
seems  to  bt  almoM  inevitable  thatacomte  infiuencea  the  higher  percepiii^ 
centres  or  general  sensibility  before  it  afiects  the  periphery  sensory  nerves 
S.  Ringer  and  H-  Murrell"' deny,  however,  the  accuracy  of  the  delicate 
cKperinients  of  Li^^edis  and  Hottot,  so  tliat  at  present  uTiting^  ihe  matLer 
remains  in  doubt-* 

In  regard  to  the  action  ol  the  drug  upon  the  motor  nerves  the  evi- 
dence is  somewhat  contradictory.  According  to  Achhcharumow,  when 
a  frog  is  poisoned  after  the  abdominal  aorta  has  been  tied,  reflcA  and  vol' 
untary  activity  is  preaer\'cd  in  the  hind  Icj^s  long  aker  it  has  been  lost  in 
the  anterior  portion  of  the  body  ;  and,  al  the  same  time,  while  the  brachial 
nerveSj  as  tested  by  galviinic  aiimulation,  have  lost  their  power  of  trans- 
mitting imptilscs,  the  protected  ischiatic  nerves  have  preserved  their  func- 
tional ability,  P.  C.  Plugge"  confirms  these  statements,  and  also  affirms 
that  it  is  especially  the  peripheral  ends  uf  the  motor  nerves  which  are 
aRected.  since  when  in  the  frog's  leg  the  lower  portion  had  been  protected 
from  the  poison,  galvanization  of  the  ner\'e-trunk  a  considerable  distance 
above  the  point  of  protection  caused  response  in  the  tributary  muscles- 

These  allegations  would  aecm  to  prove  that  aconitine  paralyses  the 
peripheral  motor  nerves,  but  are  dlrectiy  contrad[cled  by  Boehm  and  Wart- 
mann,  by  Li^eois  and  Hottot,  by  Mackenzie'  and  by  A.  Guillaud,*  who 
afHrm  thai  the  nerves  and  muscles  in  poisoned  animals  preser\'e  almost 
entirely  their  normal  excitability  until  death,  and  that  shutting  ofT  access 
of  the  poison  to  the  limb  by  l>"ing  docs  not  affect  the  development  of 
motor  paralysis  under  the  action  of  aconite. 

The  explanation  of  this  conflict  of  testimony  la  not  to  be  found,  as 
has  been  sug^catcd  by  C,  EwerSi'  in  the  use  of  different  species  of  froga, 
because  Plugge  employed  various  species  ;  nor  is  it  in  the  employment  of 
different  commercial  acoJiilines,  because  PUigge  eAperimenled  with  all  the 
varieties,  and  found  them  to  vary  in  power,  but  not  in  quality  of  action. 
Those  observers  who  have  found  least  influence  upon  the  motor  nerves 
acknowledge  some  stight  ellect.  and  that  when  aconitine  is  brought  in 
contact  with  an  exposed  nerve  it  rapidly  destroys  its  functional  activity  : 
also  that  after  death  in  the  aconilized  frog  the  motor  nerves  lose  their 
irritability  more  rapidly  than  normal  ( Li^eoLs  and  Hottot,  Guillaud,  S- 
Ringer  and  H.  Murrell,  Laborde  and  DuquesneP*), 

From  the  evidence  which  has  been  thus  epitomized  it  seems  to  us  that 
the  most  probable  conclusion  is  that  aconite  exerts  ^  ftebie  depressing 
infiittna:  upon  the  motor  ri^rm. 

spina!  Cord.-O\\x  knowledge  of  the  action  of  aconite  and  its  alka- 

*  CuriouBlv  enoUKb.  H^lns^r  uid  Muircl^  ^^1c  dtmbting  the  exTKrimcnta  of  I-i^kcqJs 
aod  Holtut.  3CCf.-t>t  the  cnncluaigna  fuun  Ji^d  upon  titcsc  ofuctcd  c^rtoneous  expc-Hincnta, 
tccminKlv  Lecausti  thi:y  thrmatlvrs  Iiave;  lound  that  aconitine  cail5t4  Abolition  of  rvflrx 
actiun  liiDiv  rapidly  in  brainlesi  Ihon  in  ncmial  frogs.  Il  isciridpnl  that  cv«n  if  this  wen 
invciriflbly  tbr  case  it  wwuld  in  no  wtiy  prove  the  coriclijaions  of  U^gcoia  und  Hoiloi, 
Furlhcr,  ihc  experiments  oi)  braintcsa  Irot^^were  only  Ihivt'  in  number,  and  tt  is  probalilc 
t|](U  iKcr  rapid  nrHtK  paby  ia^o^  iftinii>1y  ifac  Ecsnlt  of  betracbiiui  idioayncrasiea. 
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loida  upon  the  spinal  cord  is  rot  compkle  ;  Boehm  and  Warttnann.  Guil- 
laiid,  Mackenzie,  and  Cash  and  Duristan  believe  that  after  minute  closes  cl 
aconitine  ihcrc  is  primarily  excitement  or  atimulation  of  the  motor  cen- 
tres ol  ihe  cord  ;  Mackenzie  affirms  that  the  convulsions  which  arc  so 
severe  in  the  frog  afrer  small  quantities  of  aconile  are  chiefly  oJ  spinal 
urigin.  diough  he  believes  lliat  the  peripheral  motor  apparatus  shares  the 
motor  stimulation.  U  the  primary  stimulation  of  the  cord  really  occurs 
in  m>immals,  it  must  be  completely  masked  ;  at  leas!  we  found  in  a  series 
oi  expmmeni?^  that  when  the  spinal  cord  was  cut  in  the  mammal  it  was 
not  posaiUe  to  produce  aconilic  convulsions  in  those  portions  ol  the  body 
separated  from  cerebral  influence,  and  no  evidences  of  spinal  excitement 
are  ever  seen  in  human  poisoning.  The  conclusion  of  Boehm  and  Warl- 
mann,  that  in  the  later  stages  of  the  poisoning  there  is  depression  of  t)ie 
motor  side  of  the  spinal  cord,  is  probably  correct,  but  so  far  as  we  know  has 
never  been  actually  proved.  The  preservation  of  voluntary  movements 
in  the  poisoned  frog  after  the  abolition  of  sensation  and  of  the  reflexes 
shows  that  the  motor  paths  from  ihe  brain  to  the  cord  through  the  mus- 
cle are  preserved  ac  ihe  time  when  the  afTerent  apparatus  is  completely 
paralyzed,  and  that  the  action  of  aconite  on  the  motor  spinal  cord  is 
entirely  subservient  to  its  influence  on  the  peripheral  nerves. 

MtneUs, — The  early  evidence  in  regard  to  the  action  of  aconite  upon 
the  musclts  was  entirely  contradictory,  Wieland,  Bucheini,  and  Eisen- 
menger  affirming  that  the  muscle-curve  is  much  aifccted  by  the  drug, 
Murray  and  Boehm  and  Wartmann  that  it  remains  unaffected.  The  re- 
searches of  Cash  and  Dunsian  seem^  however,  to  prove  that  aconirine 
does  not  increase  the  irritability  of  the  musclcfibrc,  nor  when  given  in 
moderate  doses  ailect  its  capacity  for  work,  though  in  some  way  it  pre- 
disposes  the  muscle  to  asynchronism  in  the  contraction  of  its  bundles  of 
fibres. 

Respiration. — Cash  and  Dunstan  having  noticed  primary  increase  of 
the  rate  of  the  respiration  by  aconitine,  believe  that  the  alkaloid  acts  pri- 
marily as  a  centrii^  respiratory  slimnlanl  ;  but  imt:l  it  has  been  definitely 
proved  that  the  amount  of  air  forced  in  and  out  of  the  lungs  is  increased 
by  aconitine,  it  must  remain  doubtful  whether  it  ever  has  any  true  stimulant 
effecr.  Whim  the  poisoning  is  advanced  the  Tes[iir.Uions  in  the  mammal 
arc  slow,  with  a  prolonged  expiration  following  immediately  upon  the  inspi- 
ration. After  the  expiration  there  is  a  long  pause,  so  that  the  whole  breath- 
ing-cycle resembles  very  much  that  occurring  afier  seciion  of  the  va(»i.  The 
known  influence  of  aconite  upon  the  peripheral  aflerent  nerves  in  general 
suEj*csts  that  the  poison  disturbs  respiration  by  paralvzing  the  peripheral 
afferent  fibres  of  the  vagi,  but  Mackenzie  states  that  in  the  aconilized  animal 
section  of  the  vagi  produces  no  effect  on  the  respiration  ;  and  Boehm  and 
Wartmann  affirm  thai  aconite  produces  its  usvial  ef!ect  after  division  of 
the  vagi.  It  is  plain  that  even  if  the  aconite  does  paralyze  the  peripheral 
afferent  vagi  it  must  also  act  upon  the  respiratory  centres,  since  arrest  of 
respiration  could  not  be  caused  by  afferent  palsy.      As  the  arrest  occurs 
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in  the  frog  before  the  motor  nerves  are  aflected  by  the  poison,  Li£geo» 
and  Hoiloi  believe  ihai  the  disturbance  Ls  centric  ;  snd  we  think  (here 
can  be  no  doubt  ih-tt  atonUc  is  a  direct  depressant  and  partiiyi:ajU  of  tie 
rtspirai&ry  centres,  I 

Circulaticn. — The  action  ol  aconite  upon  the  drcalaiion  is  very  de-] 
cided-      In  man  it  caasfs  (ir^L  flawing  and  later  rapidity  with  trregutanif 
o(  the  puJsc,  accompanied  by  a  falJ  of  the  arterial  pressure,  which  pro* 
gressively  increases  to  the  end.      In  Irogs  the  phenomena  caused  by  aco-  l 
nttine  are  similar  to  those  seen  in  man.  and  consist  of  at  fir^t  a  reduc^ 
tion   and  afterguards  an  increase  in  the  rate  of  the  heart's  beat,  with  z 
loss  of  power  in  the  circulation,  and  finally  irregular  syslolic  mov^menU,  , 
with  marked  prolonged  diastolic  pauses  ending  in  diasiolic  arrest  (Ach' 
scharumow,"  Boehm  and  Wartmann). 

In  the  mammal  the  general  influence  of  aconite  upon  the  circulation 
seems  the  same  as  in  man,  except  that  both  in  rabbits  and  in  dogs  a  briri 
nse  of  pre^^ure  ia  aflirnied  to  precede  tile  fall  (Bochm  and  Wanmaru, 
Labordc,  Duqucsncl)-  It  is  probable,  however,  that  this  rise  of  pres- 
ure  is  secondary,  and  not  directly  caused  by  the  poison.  Very  early  t^ 
blood 'pr^^su re  begins  lo  Jail :  after  a  time  the  fall  Ijecomes  pronounced, 
and  the  pulse,  which  haa  been  at  first  slowed,  growa  ra^nd.  Then  what 
is  known  by  some  observers  as  the  characteristic  condition  develops, 
consisting  especially  of  great  and  rapid  fluctuadons  of  pressure^  which 
may  in  ihc  dog  amount  to  fifty  millimetres  of  mercury,  and  may  for  thr 
moment  even  carry  the  pressure  to  a  hig^hcr  than  the  normal  pointn  The 
pulse  finally  becomes  extremely  rapid  and  irregular  ;  the  heart  is  in  a  con- 
dition oi  delirium,  and  swjn  slo^is  in  diastole. 

During  the  advanced  stages  of  the  poisoning  the  rhythm  of  the  mam- 
malian heart  is  seriously  affected,  the  contractions  of  both  aviride  and 
ventricle  being  very  unecjual,  and  the  nornial  auricular  and  ventricular 
rhythm  seriously  impaired  (sec  S,  A.  Matthews,"  also  J.  T-  Cash  anJ 
W,  R,  Dunstan ),  The  intra -ventricular  pressure  also  varies  greatly,  and 
the  whole  action  of  the  heart  is  in  such  a  stale  of  confusion  as  tnost 
seriously  to  Interfere  wiUi  the  coronary  supply  and  the  general  mechanism 
of  the  circulation.  After  death  the  cardiac  musde  fails  to  respond  bi 
galvanic  irritation.* 

The  cardiac  phenomena  which  have  just  been  noted  are  most  dearfy 
seen  after  the  use  of  pure  aconitine  (Cash  and  Dunslan).  and  under  thc« 
drcumstances  it  is  affirmed  that  until  the  later  stages  of  the  poisoning 
are  reached  there  is  no  disrinct  loss  of  force  in  the  individual  systole,  the 
musde  itself  not  being  affected. 

In  endeavoring  to  elucidate  the  cause  of  the  cardiac  phenomena  of 
aconite- poisoning  it  is  evident  in  the  first  place  that  aconite  affects  the 
heart  directly.     Achsdiarumow  affirms  that  aconitine  acts  upon  the  frog's 

•  Accoidine  lo  S.  A.  Matthews,  during  tbt  period  of  delirium  ul  the  ventricle  Ibe 
auricle  rnn  ^enrmlly  he  restored  (o  riigulaT  contrecllon  by  cutting  one  of  Ihe  big  T^n  I 
and  allowing  it  tu  free  itsclE  uf  the  tuntenUi, 
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heart  removed  from  the  body  as  it  does  upon  the  heart  of  the  noimHl 
batrachian.  LiCgcois  and  HolEot  have  produced  tlic  ordinary  cardiac 
phenomena  of  acooiie- poisoning  by  placing  the  alkaloid  upon  the  hearL 

The  Jiist  question  tlidt  oSeni  itself  is  as  to  the  cauae  of  the  primary 
slow  pulse, 

Boetiin  and  WflrtmaTin  affirm  Ihflt  Ihe  develt^ment  of  the  slow  pulse  is  ntit  pre- 
vented by  the  previous  section  of  the  vagi  or  by  airopinization,  Achsch^umow, 
however,  states  thiit  section  of  the  vagi  pedormcd  during  the  early  sta^  of  aconite- 
pononing  Is  bellowed  by  a  pronounced  inimcdielc  rincbotlj  in  the  number  tif  tbctar- 
diac  pul^iatirMvs  and  in  the  arterial  prc?isunj,  I.twin  "  aOinns  the  correctness  of  (his. 
but  statts  that  the  rise  is  oi  very  brief  duration,  and  is  soon  followed  by  the  usual 
rcducuon,  'S-  A,  Matthex^'a  states,  hoAcvcr,  that  after  scctioti  of  the  vagi  aconite 
reduces  the  heart's  rate  to  a  sitght  extent  only,  and  thai  even  tliis  rediicliun  is  tif 
drely  prt\~tiited  by  the  administration  of  alrupine.  Cash  ^nd  Dujistan  ^ITinn  that 
section  ot  the  vagi  in  the  period  of  slow  pulse  from  aeonite  is  followed  by  an 
iRvnediate  increase  ot  the  rapidity  of  the  beaL 

The  concordance  of  recent  investigators  warrants  the  concliision  that 
aconite  primarily  slows  the  heart  by  stimulatinE  inhibition  :  the  stimula- 
tion being  chiefly  centric,  but,  if  the  experimynts  of  Matthews  be  correct, 
being  also  in  a  measure  peripheral.* 

The  rapid  pulse  of  the  advanced  stages  of  aconite^poisoning  is  at- 
tributed by  S.  A.  Matthews  chiefly  to  the  ever- increasing  irritability  of 
the  cardiac  muscle  under  the  action  of  aconitine,  and  to  us  seems  to  be  in 
part  due  10  the  action  of  the  alkaloids  upon  the  lieart- muscle,  and  to  be 
also  in  part  the  outcome  of  depression  of  the  peripheral  vagi. 

The  evidence  given  by  different  experimenters  In  reganJ  to  the  condition  of  the 
peripheral  vagi  in  aconite-poisoning  is  somewhat  contradictory.  Boehm  and  VVikrl- 
mann,  and  Plu^^.  afilirm  the  existence  of  VEigal  pamlysis.  5.  A,  Matthews  says 
that  *'  [he  pcriphtfiti  inhitiitory  mechanLim  is  not  pamlyncd  bv  the  aconitine  diuing 
the  irregular  ?ilaEe,  as  is  Eenerally  staled  ;"  tint  we  have  tili  doubt  as  lo  the  ;iccuracy 
of  Itte  assertion  of  C-Ash  and  Ihrn?:Taft,  Ihnt,  aUhougti  when  the  dtwe  of  aconitine  has 
been  so  large  as  to  be  rapidJy  lethal  the  vagal  termjnationH  may  nol  be  completely 
pamlyied  up  to  death,  when  small  lethal  doses  have  been  used,  complete  peripheral 
va^  paral>^is  may  de\-ctop,  or  a  condition  appear,  iLlM>  noted  by  Boehm.  in  which 
Ibe  vagi  may  respond  one  minute  lo  stimulation  and  refuse  to  respond  the  neXL 

Our  knowledge  of  the  action  of  aconitine  upon  the  vasomotor  system 
is  not  complete.  The  paralysis  of  the  afferent  nerves  in  advanced  aconite- 
poisoning,  by  shutting  off  from  the  vaso-moior  centre  die  impulses  which 
normally  reach  it  from  without,  must  certainly  aficct  the  e"eneral  toue  of 
the  vessels,  a  reasoning  which  finds  strong  confirmation  in  the  fact  asserted 


•  Tlie  letlTlly  of  aconite  (JcpmmI^  thiet]y  upon  (he  aronJiinr,  Arronlina  to  Cish  and 
DaiKtan,  tirntofomnf  rhledy  depresses  the  muint  mecham^m  wifhln  rhe  henn.  aJso  dc- 
pieaaa  the  vaso-mnior  centre,  caufics  siov-  pulst  by  vagal  stiinalation .  and  {*i  ttie  antAfo- 
nlst  of  digitalln.  Aioninr  Ls  so  feeble  ju  to  be  disregarded  in  considering  die  «Scct  uf 
kCDnile.  AccordinE  10  Casti  and  Dunstan,  it  hah  a  eurare-llke  artiun  on  the  moiur  nerva. 
MlmnJnte*  the  r^ots  *rf  the  vagi,  strengthens  the  ventriculnr  systole,  and  does  not  affect 
Ihe  laKKinotar  cenire. 
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by  Boehni  and  Warlniann,  that  there  is  a  stage  in  aconite- poisoning  in 
which  galvanization  ol  a  sensitive  nerve  does  not  produce  nse  of  ihe  arte- 
rial pressure,  which,  however,  is  developed  at  once  when  the  va50-nioTor 
centres  in  the  medulla  are  stimulated. 

S.  A,  MatlhewB  and  Cash  and  Dunstan  afTirm  that  the  first  action 
ol  the  drug  upon  ihe  vaso- motor  centre  ia  as  a  stimulant,  but  we  have 
not  been  able  to  find  in  their  papers  any  sufficient  proof  of  this,  and  do 
not  heheve  that  the  conclusion  is  probable.  It  is  likely  that  in  the 
advanced  stagea  of  the  poisoning  the  vaso-motor  centre  is  depressed  or 
paralyzed,  though  this  has  rot  been  positively  proved-  The  best  evi- 
dence is  that  furnished  by  Cash  and  Dunstan, — iiamely,  thai  there  is  a 
period  in  which  mechanical  asphyjtiii  ceases  to  elevate  the  pressure. 

That  the  efferent  vaso-molor  apparatus  is  not  paral^'zed  ia  shown  by 
the  faas  ihat  in  advanced  poisoning  g-al\anizatioo  of  the  sympathetica  in 
the  neck  causes  contraction  of  the  vessels  (Nunneley"),  and  that  the 
splanehnics  retain  almost  to  the  last  their  functional  activity. 

Temperature. — In  the  very  beginning-  of  aconhe-poisoning  the  bodily 
temperature  may  rise  slightly,  but  in  severe  poisoning  a  very  pronounced 
lall  occurs.  The  reduction  ol  the  bodily  heat  b  probably  caused  bv  an 
increase  of  heat- dissipation.  If  vaso-motor  paralysis  occurs  in  aconite- 
poisoning  it  will  account  for  this  loss  oF  heat.  Further,  it  is  entirely 
possible  that  aconite,  williout  producing  vaso-molor  paralysis,  may,  by 
destroying  the  conducting  power  oF  the  afierent  ncr^-csn  put  ar  end  to 
the  automatic  relation  between  heat-production  and  heat-dissipaiion.  In 
accord  with  this  is  the  observation  of  Bnmton  and  Cash,^'  that  in  animaJs 
ejqiosed  to  a  high  temperature,  aconite,  far  from  depressing  the  tem- 
perature, favors  its  increase,  while  when  the  animal  is  exposed  to  cold, 
aconite  accelerates  the  fall  of  the  bodily  heat  remarkably  (confirmed  by 
Cash  and  Danstan). 

SUMMARY— LooalJy,  aoonlto  la  allg-htly  irritant  at  first  and  eutiae- 
quently  pare. tyzant  especially  to  the  eenaory  nervaa  It  yields  ita  active 
principlo  rapidly  to  absorption-  Aconite  haa  Uttto  direat  action  upon 
the  cerebrum,  unleas  it  be  upon  the  perceptive  ceutree  of  Kenoral  sonst- 
billty,  (loucemlng  which  thoro  Is  still  dispute.  It  ia  asserted  by  some 
authorities  that  the  BtoaU  dose  stimulatea  respiration,  but  this  baa  not 
been  proved.  In  toxic  dose  it  acta  aa  a  powerl\LL  depi-easant  to  tbo  ro- 
aplratory  centres,  and  usu&lly  killo  by  centric  paralytio  arrest  of  respires 
tlon.  It  alao  paralyzes  the  peripheral  flbroa  of  the  vaeua  in  the  Iuhhb, 
and  thereby  motably  affeotfl  respiratory  rbyth.m^.  Its  action  upon  tbe 
apiti&l  cord  remains  iinoertaiQ,  aome  authoiiUea  bolievins  that  it  pri- 
niaiiJy  etimulates  tb^  motor  side  of  the  cord,  and  very  l&to  in  the  poi- 
Bonlntr  oaui^a  centrio  motor  depression.  Ita  dominant  infiuanoe,  ao  br 
as  the  nervous  ayatem  )a  conoamed,  la,  honrever,  upon  tbe  aenoory 
nerves,  aff&ctlne  primarily  their  peripheral  il^amente  and  Involving 
later  their  trunke.  It  has  alao  aome,  but  a  nauoh  leaa  pO'^erfVil,  dapree- 
eive  aoHoD  ution  tbo  motor  tiervaa,  AcoordiuR  to  aome  aothoritdea, 
tba  atag'e  of  nerve-paralyals  is  preceded  by  one  of  nerve>«timulatton, 
but  thia  la  extrerne^  doubtfuL 
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Aconite  reduces  very  marlcedty  the  rate  of  the  piilae  and  the  arte- 
rial proeeure,  the  primary  stage  of  elo'w  pulee  being'  FOUo^cved  by  one 
of  rapid  irreerular  pulae,  'with  very  fluctiiatinff  but  BtiU  low^  proas- 
ur&  Tb«  chldf  cauea  of  the  elow^  pulse  la  aUmulatlDii  of  the  vagal 
nerve  i  econitine,  benzacoiilriej,  which  is  followed,  when  the  rapid  pulse 
oomee  on,  by  deproeaion  of  the  peripheral  va^.  The  rapid  pulse  ia  In 
p&rt  due  to  the  withdra'wal  of  iobibitiOQ)  and  probably  aieo  id  part  to 
a  direct  aeUon  of  acooituie  upon  the  itLuecl«-irri1.tibLlity^  AcouLliue 
appears  primarily  not  to  affect  the  muscular  Htrength  of  the  lieart,  but 
oo  account  of  the  depressing  infiueoce  of  the  benzaeomne  upon  the 
moscle  the  cardiac  force  is  ^reakcued  by  aconite  Ft'otn  the  bsginning. 

The  actLou  of  the  drug*  upoa  the  vaso-motor  eystem  is  not  estab- 
liflhed  ;  eeveral  recent  obBervers  afflrm  that  the  first  action  of  the  drug 
upon  the  vaso-motor  centre  ia  atimulation,  which  seema  to  us  to  be 
unproved  and  improbable;  in  the  advanced  stages  of  the  poisoning 
the  vaso-motor  centre  ia  probably  depreeeed  or  paralyzed,  but  even 
coDcemlntr  this  our  tcnowled^re  Is  uncertain.  The  efferont  vaso-motor 
DCfTVea  are  not  affected. 

Tho  bodily  temperature  la  reduced  by  aconite  by  an  Increase  of 
heat-dJBsipatloD.  and  perbapa  also  by  an  action  on  the  thermo-tfcnotlc 
tiervDUfi  eystem.  On  the  Klandular  system  of  the  body*  exoept  that  of 
tbe  Hkln,  aconite  has  little  or  no  influence. 

Therapeutics. — The  general  indicaUon  for  Ihe  use  of  aconite  is  to 
lower  arterial  action,  but  the  selection  of  tTiis  drug  among  other  cardiac 
depress^tnts  for  ihib  purpose  ^liould  be  governed  by  certain  definite  prin- 
ciples, depending  upon  the  known  pccLiliaritics  of  its  action,  Whc^i  the 
high  arterial  pressure  is  chiefly  cardiac  in  origin,  il  is  the  best  drug^  of  its 
class,  having  In  therapeutic  dose  Utile  or  no  influence  upon  t)ie  system 
other  than  upon  the  heart,  and  producing  no  disturbance  oF  giistric  or 
intestinal  digestion.  Further,  aconite  hnis  a  certain  i>ermanence  of  action 
not  equal  lo  that  of  digitalis  but  greater  than  that  of  the  other  car- 
diac depressants.  No  cases  or  reports  of  cases  of  cumulative  effects 
parallel  to  those  caused  by  digitalis  have  come  under  our  notice,  but 
when  small  doses  are  given  cnntinunusly  there  is  a  progressive  increase 
of  effect-  In  cases  of  cardiac  hypertrophy^  or  when  there  is  in  valvular 
disease  excessive  compensation,  aconite  is  the  best  remedy  that  we  have. 
Given  in  doses  of  the  tincture,  from  two  Co  five  minims  ihree  limes  a  day, 
it  acts  steadily  and  ptisislently.      When   the  administralion  is  free,  ttie 

ct  should  always  be  watched  carefully  and  the  dose  lessened /r^jj-fw^a/a. 

On  the  other  hand,  when  a  sudden,  very  powerful  influence  to  meet 
an  emergency  is  desired,  and  especially  when  it  is  necessary  il  possible 
to  produce  wide-spread  vaso-motor  weakness  and  consequent  relaxation 
of  the  hlood- vessels,  aconite  should  not  be  employed.  The  overdose  is 
more  apt  to  produce  serlons  results  than  Is  the  overdose  of  veratnim 
'^'iride.  and  the  effect  of  It  upon  ihe  blood-ve^els  is  far  less  than  is  that  of 
vcratrum  viride. 

In  the  forming  stage  of  sthenic  p^iettmonia  aconite  cannot  be  substi- 
tuted with  ary  justification  for  veratrum  viride.  On  the  other  hand, 
in  irritative  fevers,  as  the  ephemera  of  childhood  from  gastro- intestinal 
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irritaiion  or  other  cause,  aconiic  in  moderate  dose  often  acta  mosi  hap-  1 
pily.  Especially  b  it  u^t^ul  in  combinaUcni  with  other  dru^  which  havr  1 
a  tendency  to  increase  the  secretion  from  the  akin,  when  it  is  desired  to  I 
produce  free  sweating.  H  only  a  moderate  but  continuous  skin  efiett  is 
desired,  acimile  tnay  lie  given  with  neuiial  mixture  :  to  il  may  [jc  add«i,  I 
if  drcumstancea  favor,  anii|?ynn.  When  it  b  desired,  as  in  acute  tnui-  \ 
cu/ar  rkeurttaiism  or  in  a  forming  grippi.  to  produce  very  free  sweating, 
%  comhtnacion  of  aconite,  pilocarpine,  and  antipyrin  is  very  effective.  In  J 
a  urtthral  fever  due  to  the  passage  of  the  catheter  or  bougie,  aconite  I 
often  acts  most  happily.  I 

A  second  indication  which  aconite  might  be  used  to  fulfil  is  to  aUt^  1 
spasm.     As,  however,  its  ijjRucnce  upon  tlie  motor  ccnires  and  nerves  is 
mudl  less  than  upon  the  sensitive  centres  and  nerves  and  upon  the  heart, 
the  indicaiion  is  better  met  by  other  remedies. 

A  third  indicaiion,  which  it  would  seem  from  its  kni^wn  physiological 
action  that  aconite  should  meet,  Ja  to  rdia^-e  over-^xciiatian  trf  the  sensitive 
narv€s.  Although  aconite  was  formerly  very  much  used  for  the  relief  d 
pains  which  were  called  neuralgic^  and  is  sometimes  useful  wJien  an  amtt  ! 
tuuritu  has  followed  cjcposurc  to  cold,  and  is  of  a  rheumatic  type,  it  b  , 
rarely  of  real  service  even  as  a  local  remedy,  and  is  of  no  value  whatso- 
ever in  such  diseases  as  migrairu  when  the  pain  is  of  centric  origin. 

Given  in  full  doses  in  the  reflex  vomiting  of  pregnancyy  aconite  is  often 
advanlagecus,  acting  probably  by  henvimbing  the  sensory  reflex  centres^  i 
or  possibly  the  afferent  peripheral  gastric  nen,'es.     We  have  noticed  that : 
relief  la3ts  only  so  long  as  decided  consLitutional  effects  from  tlie  drug  are  | 
apparent  ' 

ToXTCOLOGV, — Aconite  is  an  exceeding;ly  powerful  poison  ;  one-  i 
twelfth  of  a  ^rain  of  the  crystalli/ed  aconitine  is,  according  to  Duqoesnd, 
sufficient  to  kill  a  rabbit  in  a  short  time.  Five  grains  of  an  extract  and 
eight}"  minims  of  a  tincture  are  said  to  have  caused  death  [Rdchert  ^\ 
The  symptoms  usually  come  on  in  a  ver\'  few  minutes.  In  the  shortest 
case  wc  have  met  with,  death  occurred  in  thirty  minutes.  The  avei^e 
time  of  death  (Reichert)  is  three  and  a  third  hours^  the  longest  recorded  ' 
case  being  Ave  and  a  half  hours.  J 

The  BHanitirtes  of  commerce  vary  inordinately  in  slrcnsth,  50  diat  while  ooc- 
sixtecEilli  of  a  grain  (prtiiared  by  Pelil."  of  Paris)  caused  Uie  tltjub  of  Carl  Mejrr 

■  In  the  resnTdiesof  AniEp,  Duqutsntrs  crysiatliicd  aconkiiie  was  nearly  twice  » 
strong  a!t  3  German  olkakpld  uscUJ^y  him.  which  in  tuni  was  luuch  sErongi-ribanan  Eng-  I 
iisTi  artirlc      Pluaje  fcund  Fciii'a  aconhine  dght  lirat'-t  ^n  stronE  as  ihat  of  R.  Merfk. 
LsnKK>iar(l  found  an  alkaloid  prepared  frun  A.  japonititm  e:tceedjiiEl>' powerful     The  ■ 
best  discussions  uf  the  reliilive  !4lrcriglK  of  these  alkatoldb  llm;  we  kni^w  of  may  \it  foooit 
in   Schmiiii's  Jukrb.,  tcii.  nj>  and  ia  Dri  Acom'ti,  Ijy  ].  V.  Laliarde  jintl   H    Diujunnrl.  . 
Pariin  "©i    Lhftic  and  Vibtrt  {AnnaL  d'tfya.  Publ..  iB^a.  j«\'i]l.)  asierr  tlisl  Ihe  ciyvtal- 
llied  aconiiine  cil  Duijuesnel  is  an  essentially  difiereni  imii^on  from  the  amorplKius  aroni  j 
line  of  comnLerE?«iT  from  Ihe  liconltine  ajiphatc  ot  Mtrck,     The  lauer  in  ihe  i^ol^lrd  < 
f roK'^  licart  they  found  to  prcrdn^:*?  gmdual  prciKre45ivct:iiftehlL-[tienl,  wEiilst  the  Du<\ufaiul| 
aconiline  causril  primarily  ETeat  iacreosc  la  the  ain:  of  the  cardiac  pulsaiicn.wkh  prrlodij 
uf  ataxia,  Tullowed  by  depression.  I 
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in  live  hours,  andarinBrterof  a  milligram  me  jh  said  to  have  prodiiced  vioknr  poimn- 
ing,  several  gr^ns  uf  the  impure  article  hio  largely  sold  ha\e  been  recovered  from* 
The  sjinptoms  were  m  general  ihoae  of  flconite-poisoninK.  but  excessively  violent 
pains  Slid  tviiivulsions  have  Ijccii  very  marked  feaiures  of  some  □£  llie  cases.  {Fur 
discussion  o/  accniiine^poisiining,  het  Thoiras  Ftevenaon,"  M,  Jults  Rassot^''  also 
«3i  c^ses,  Lh6tc  and  Vibert") 

The  orly  diag'nostic  symptom  of  aconilc-poisonirg;  b  the  peculUr 
tingling,  which  is  probably  always  present,  though  in  suicidal  cases  the 
patient  may  refuse  to  reveal  it,  or  in  advanced  poisoning  iinconsdousness 
may  prevent  its  being  told.  The  presence  in  any  caac  known  to  be  one 
of  poisooing  o{  absolute  prostration  with  almost  complete  failure  of  the 
puUe,  great  muscular  relaxation,  and  other  symptoms  of  collapse,  with- 
out vomiting,  purging,  or  any  disorder  of  the  pupil  or  other  loxic  niani- 
festiUions,  is  aufficicnt  for  a  working  diagnosis. 

The  first  indication  for  treatment  in  aconite-poisoning  is  evacuation  of 
the  stomach  :  as  emetics  usually  fall,  on  acct>unt  of  the  local  gastric  an^s- 
theaia*  the  stomach-pump  may  often  be  used,  but  the  danger  of  causing 
fataJ  coUapse  in  extreme  CLi&es  must  not  be  overlooked.  Tannic  acid  may- 
be adminisiered  as  an  imperfect  antidote.  Hot  concentrated  alcoholic 
stimulants  should  be  freely  given  ;  strychnine,  atropine,  and  digitalis* 
should  be  used  hypodermically  with  great  boldness^  tempered  with  cau- 
tion. Ammonia  may  be  injected  into  the  veins,  if  it  be  found  pracdcable. 
The  patient  must  be  kept  ui>on  the  back,  with  the  feel  a  lillle  higher  than 
the  head,  and  external  heal  be  used  freely  to  maint^iri  temperature,  La- 
borde  and  Duqut^nel  affirm  thai  iit  the  lower  animals  death  after  a  usu- 
ally fatal  dose  of  aconitine  can  be  prevented  by  artificial  respiration  ;  and 
in  a  case  of  human  poisoning,  if  the  heart's  action  were  at  ail  sustained, 
and  the  respiration  failing,  Syh'eater's  method  or  forced  artificial  respira- 
tion might  be  resorted  to. 

Administration. — Aconite  is  never  used  in  substance-  Dose  of 
tincture  of  aconite  (TnJCTURA  AcoNlTl^lhirty-five  per  ccntn,  U.  S,), 
one  to  five  minims  (0.06-0.30  C.c),  repeated  every  one  to  three  hours 

'  The  Qrigiiial  discoTtry  ol  J.  Milner  Folhergtil  {Digilaiii.  London^  1871,  6).  ihflt 
di^Ttali^  is  tliE  cnrdiar  dntaE«iii»l  uf  ac(»nJ1e,  ha«  been  aliuiidiintly  cunfinned.  Tlic  cutcful 
vrurk  di  Maltliei^A  and  ol  Cosh  and  Ounstnn  ha^dcmonM rated  (halit  iatpeniiLconine  which 
u  especially  antflgonlicd  hy  tlit  dl^ilijliii,  atropine  bcinR  the  cflrdiac  flntafionist  of  ato- 
oiUiK'  CllrikB]  cipenencc.  altliou^h  slitl  llniilcd  in  cjtenl.  strun^ly  conoburaies  ihe  ci- 
pt:rfmi:ril[it  r^idciiee  ol  the  \ii1lic  uf  [tigitalia.  Succcasful  ca^ei  maybe  Touixd  in  Brit^ 
JH^d  Jauni  ,  Dec  ii,  iSti  {i%t  Deiniii^'s  tincture,  Tinct  digitalis  Itl*  hypisdernilcally )  ; 
Bost.  Med.  anri  5'4r£.  Jfurn..  Oct,  1879,  54*  f  13  ill  Tincl-acunit  rad  .Tincl,  digiLaJia  mix 
liVpodcnnJcally)  ;  fnifian  Affd.  Gas.,  ivii.  jj^  {AcuniEuiii  fi-io^  i-<iuL  forly-ciglit  giains, 
Tinrt-  distuli^  17)  uv  hvpodtTmlcally  and  f^i  by  mouih) :  Fhiia.  Mrrd.  Times,  jiML3j8(a 
decoction  ol  acuuitc,  amfmnl  unknown,  Thjcl.  di^halis  in  drachm  oml  half-dTacbmdoseii, 
by  mouthj.  In  a  autcrasful  tase  Irealtd  by  EllLol  [Lame*.  i^-&.  ii.  9E7)  amy]  nhrile 
frtely  inholL-<|  sccnitd  lo  do  ifreai  good  ;  a  (luldimnct  r)[  a  cointtHrated  aconite  llnlmtni 
M»»  (boa«hi  to  have  been  taken  Ammonia  lnjct[k»ns  were  unsucceSBful  in  a  case  re- 
ported in  tl>e  ^ujfni/fEjw  Mfdr  Ja^fti  .  1879,  i.  a3j.  G.  H.  Tnuk  ( J^osfoa  Jifcd.  ffaifSHrje. 
Jaurtt..  1691,  cxiv.)  h.u  rcpiirteJ  recovery  aller  &evi.'n  and  a  liaM  drachnti  uf  Lhe  iloci- 
utc  under  the  ficc  hyp«*drrriic  use  of  brandy  and  diuitalls,  ihe  ?imnt  remedies  with 
linctun;  of  nux  vomica  bciiiB  niven  internfllly,  and  auAihory  meaauri:s  used. 


^ 


GENERAL    REMEDIES. 


pro  re  naia,  lis  efTecls  bchig  always  watched,  pfrming' s  tincftor  is  \ 
stronger  preparation  (tcr  and  a  half  ounces  to  a  pim^  Dose  of  estract 
tEXTRACXrH  AcoNiTi,  U,  S,),  onequarter  lo  three-quarters  of  a  jjrain 
Co.oi6-o.04g  Gm. ):  tif  fluid  extract  (Extractum  Aconiti  FLtJinciic, 
U.  S. ).  one  to  two  minims  (0.06-0.12  C-cO'  The  tincture  or  the  f^uid 
eictract  ol  aconite  is  very  frequency  added  lo  stimulating  and  anodyne 
liniments. 

Owing  to  it£  varying  purity  and  composition  and  its  extraordinary 
activity,  acomtine  should  not  be  used  in  practical  medicine.  According 
to  E,  Tison,  the  dose  of  the  nitrate  is  one-tenth  of  a  milligramme. 


ACIDUM    HYDROCVANICUM— HYDROCYANIC    ACID. 

Piire  hydrocyanic  acid  is  -1  colorless,  transparent,  volatile,  inllamma- 
ble  liquid,  giving  rlae  to  giddiness  and  headache  when  smclled,  aiuI 
having,  it  is  said,  a  burning,  bitter  taste.  So  poisonous  is  tt  that  when 
inhaled  it  causes  death,  and  it  mjst  be  handled  nith  the  greatest  cau- 
tion :  smelling  and  lasting  il  are  excessively  dangerous  proceedings,  h 
ia,  indeed,  an  imperative  rule  that  no  one  should  experiment  with  an- 
hydrous prussic  acid  alone,  or  under  any  circumstances  in  summer,  or  in 
a  warm  room,  or  in  an  apartment  whose  open  windows  and  door^  do  not 
admit  of  a  free  draught  of  air.  The  chemist  Schecle>  the  disco\^rer  ol 
prussic  acid,  is  beheved  to  have  been  killed  by  the  inhalation  of  the  fumes 
of  this  material,  whose  poisonous  properties  were  firsi:  pointed  out  by 
the  Berlin  apothet:ary  Schrader  in  1803.  The  anhydrous  acid  is  soluble 
in  water  and  in  alcohol,  but  is  never  kept  in  the  shops,  and  b  not  ofiiciaL 

Hydrocyanic  acid  of  common  medical  parlance  is  the  oflidal  DihU 
HydrotyanU  Acid{k\i\\.y\i^  Hvdrocvanicum  Dji-utiim,  U,  S.  ),  acdoi- 
less,  walerysolution,  containing  two  per  cent,  of  the  anhydrous  acid,  lis 
odor  and  taste  are  the  familiar  ones  of  peach-kernels  and  bitter  almonds : 
its  reaction  is  faintly  add.  As  it  has  a  great  tendency  to  undergo  spon- 
taneous decomposition,  especially  under  the  influence  of  light,  it  should 
be  kepi  in  well-stopped,  dark-colored  bottles. 

Phvsiological  AcT]o^. — Loial  Action, — Abaorpu'&n  afid  Efittfina' 
lioji. — Hydrocyanic  acid  appears  lo  be  free  from  irritant  properties,  but 
is  a  universal  depressant  poison,  capable,  when  in  sufficient  amount,  ot 
paralyzing  all  higher  tissues,  and  having,  when  applied  locally,  an  espe- 
cially powerful  influence  upon  sensory  nerve-endings.  It  is  absori^ 
with  almost  insianEaneous  rapidity'  through  all  mucous  membranes^  Con- 
cerning its  fate  in  the  body  we  have  no  knowltdge  except  that  it  is 
either  destroyed  or  tliminated  whh  the  greatest  rapidity,  so  that  iB 
action  is  extremely  fugacious. 

G^Tier^I  Adion.—'Vh^  symptoms  produced  by  prussic  acid  in  man 
are  so  rapid  in  development  and  course  that  usually  the  patient  is  dead 
or  convalescent  before  seen  by  the  pliysician.  The  ordinary  iherapeutic 
dose  produces  no  distinct  manifestations  ;  after  ihe  toxic  dose  the  symp- 
toms come  on  suddenly.      In  a  moment  or  two  the  individual  falls  to  the 
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lund  LDsenaibk  and  coovulaed,  the  respirations  arrested  or  occumng 
at  long  mtcr\'als,  (he  eyes  saJicnt,  the  pupil  dilated^  the  mouth  covered 
with  bloody  [rolh.  [f  The  dose  be  suffidently  large,  death  may  occur  in 
three  or  four  minutes  i  if  less  has  been  taken,  deep  insensibility,  tetanic 
or  clonic  convulsions,  dilated  pupils,  a  bloated  counlenance,  cyanosed 
surface,  set  jaws,  and  irregular  respiration  constitute  the  chief  synip^ 
toms-  The  breathing  is  mostly  convulsive,  with  deep,  forcible  expira- 
tions, but  in  some  cases  it  has  been  stertorous.  Death  rcsulia  from  as- 
phyxia. After  small  loxic  but  not  lethal  doses  of  prussrc  add,  g'lddiness, 
lighiness  of  the  head,  naufiea,  a  quick  pulse,  and  muscular  weakness  are 
the  chief  symptoms. 

Altera  full  dose  of  the  strong  anhydrous  pru«5dc  add,  the  lowerammal  gasps  once 
or  twice,  and  ihen  instantly  falls  in  a  Celanic  or  clonic  coavulsioit,  or  else  drops  mo- 
tionless  and  powerless  upon  its  side,  lieari  and  lungs  ceasing  almost  al  once,  After 
a  smjller  tojtic  dose  the  signs  of  n^phyxia  at  once  manifest  ihcmselves.  iind  grow 
more  and  more  intense,  until  they  end  in  total  arrest  ol  respiration.  The  heart 
beats  irrcRularly,  often  al  first  slowly  and  strongly,  with  intervals  of  stispension  ol 
movementH  but  always  beconiine  weaker  and  more  rapid  in  its  action,  unlit,  afLcr 
the  breaihing  has  ceased,  lis  efforts  gradually  die  flway,  OrdinsLrily,  ihree  disiinci 
stage*  are  apparent:  a  first,  very  brief  one,  of  diflicuU  respiration,  sluw  cardiac 
action,  and  disturbed  cerebration  ;  a  secoEid,  con^  ulsive  stage,  witli  dilated  pupils, 
\iolent  conMilsions.  uncon^ciouanesa.  loud  cries,  vomiting,  often  spasmodic  urina- 
tion and  defi^cation,  erections,  etc. ;  and  a  diJrd  period,  of  asphyxia,  collapse,  and 
paralysis,  sometimes  inttmipted  by  partial  or  ei-en  gpneral  spasms 

Tlie^owfonnof  the  poisoning  follows  the  exhibition  of  the  poison  in  an  amount 
just  sufficient  to  kill.  After  the  inpeation  of  siich  a  dose,  no  phenomena  are  offered 
for  some  seconds  ;  then  the  breathing  becomes  labored  and  tlie  pulse  slow  and  fulL 
The  animal  perhaps  cries  out.  and  muscular  iremblings  rapidJy  rtow  into  clonic 
and  ionic  convulsions,  which  continue  at  intervals  until  the  third  stage— that  of  col- 
lapse—is  developed-  When  the  third  sJa^  is  devclcpcd.  Ihc  anaesthesia  is  marked, 
affecting  fitsl  the  hind  legs,  but  finally  siireading  to  all  parts  of  ttie  body,  and  even 
being  complete  in  the  widely  dihted  ptipil.  Death  fin:illy  results  from  failure  of 
respir.-Ltion.  Recovery  may  occur  even  after  the  conjunctiva  ha^  lost  its  sensibility  ; 
the  return  to  life  by  a  subsidenceof  the  symptoms  Js  usually  rapid,  so  that  generally 
in  from  onr-half  to  Itircc-qnarlers  of  an  hour  M\e  animal  will  be  eating  *is  ihou^th 
nothing  had  happetied.  CoiUlon,  however,  noted  persistence  of  paralysis,  in  some 
case*:,  lor  days. 

Blatjd.^Vm^lc  acid  has  a  very  decided  influence  upon  the  blood, 
which  may  after  death  be  found  uniformly  of  a  bright  arterial  or  a  deep 
venous  hue. 


R  R  Vieti,!  E.  L,  Schubarlh.'  J,  F-  Sohemheim,*  Co^e,'  Claude  Bernard,  and 
others  fill  afHrm  thai  when  an  animal  is  killeJ  abruptly  with  hydroq'anic  acid  the 
bltvri^  in  the  veins  and  ripht  heart  Is  of  a  bright  arterial  hue.  In  i»4^,  how- 
ever, J.  R,  Bischoff*  affirmed  that  in  man  :ind  in  mammnlR  killed  with  prussic 
acid  nothing  could  be  found  but  dark  venous  blood  in  eitlier  artery  or  vein,  an  ob- 
scrvaUiin  i*hich  baa  been  since  confirmed.  The  ex|>Ianalion  of  lliise  discrepancies 
was  fiisi  given  by  W,  Preyer,*  and  siihseciuently  confirmed  by  Carl  Gaethgen*; ;' 
directly  after  the  administration  of  the  poi^ion,  in  the  mammal  the  v'Cnous  blood  be- 
comes almo!it  immediately  of  a  bright  nrterial  hue.  which,  howeier,  rapidly  darkens 
until  all  ihe  blood  of  the  t>ody  is  venous.    If  tlic  mammal  dies  suddenly  from  car- 
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diac  paralysis  during  lltc  fii^l  sla^cof  the  poi»itiiig»  Tins  tsccs^vc  arteriali^aLiua 
nuybe  found  »fter  de^th.  and  in  cold^hk^oded  :Liiimi4k  the  brighi  color  p^r^isi&ftjr 
many  hour^  (Preyer|,     [i.  however,  liie  is  more  prolonged,  the  blood  growt  da/k. 

According  to  CacthgensH  the  searlel  venous  blood  of  the  first  sUige  erf  the 
poisoning  shows  clearly  the  ab^rption  banda  of  oKyh^enioglobiti  under  the^pcc* 
UittCopc.  u'hilsi  Prtytr  has  fknioiisiniled  ihal  ihe  dark  blood  of  the  ad^-annd 
sug^  of  the  poisoning  givts  only  Ihe  lines  oi  reduc*ed  ligjnioglLjbin- 

There  has  been  much  discussion  as  to  Ihe  caiise  of  these  changes  in  the  blooi 
Hoppe-Seyler  belioves  that  the  scarlet  venous  bJood  oi  the  first  stage  of  the  poisoo- 
ing  ii  due  to  the  ^u^peiibiun  of  ihc  power  of  tlii:  red  blood-rorpuscles  to  yk;ld  up 
their  oxygen,  Carl  Gaethgi^ns  dctermlnt^l  thai  during  this  first  stage  there  is  a 
limited  ■elimination  ol  tioth  carbonic  Add  and  oKygcn  from  the  lungs.  Al  the  same 
time  the  percentagt  of  carbonic  add  in  the  expired  air  is  less,  and  that  ol  oxygeo  u 
gi&itef,  tb-iEi  in  ilie  iioruMl  air,  shoeing  that  in  some  way  thi^  conversioTi  of  oxygen 
into  carbonic  acid  is  interfered  with.  It  is  clear  that  during  the  finil  stage  tJi 
prussic  .-xcid  poisoning  o'tidation  is  arrested  That  this  arrest  of  oxidation  is  due. 
as  believed  by  Hoppe-Seyler,  Ic  the  action  oi  the  txiison  upon  ilic  red  bloockxf 
puscles  seems  to  wt,  improbable,  since  it  has  been  proved  by  GaethgenS  that  whpai 
tlie  experinienls  ate  prolonged  there  comes  a  lime  u-hpn  more  (han  the  norma! 
amount  tii  carljonic  acid  is  eliminated, — a  fact  in  accord  with  the  excessive  carboni- 
^adon  of  the  blood  whidi  occurs  in  tlie  later  Btpiges  of  protracted  hydrocyanic  add 
poisoning-  Intlie  advanced  stages  ol  the  poisoning  Lhc  red  corpuscles  must,  there- 
fore, be  functionally  ver>'  acdve. 

As  first  discovered  by  Hi^pe-Sej'ler.'  and  afterv-ards  confirmed  by  Preyer, 
when  hydrocyanic  acid  iH  added  to  btood  outside  of  the  body  there  i^  produced  » 
new  substance  giving  rise  to  new  spectroscopic  lines  and  wiLhoul  ozoniting  power- 
Uic  so-called  Kyarwhte^trnt^lobiH.  U  has  been  determined  by  Schonbein  that  hydro- 
cyanic add  destroys  the  Oioni^ing  power  of  living  vegetables,  such  as  roots*  fwqji. 
etc, ,  and  also  of  blood  to  which  it  b  added  outside  of  the  body.  In  regard  to  ifac 
latter  f^cl  !iume  confrmaiiun  has  been  afforded  by  tiarley,  who  found  that  llie  dark 
blood  taken  lorty-eight  hours  after  death  from  the  subject  of  pTussic  arid  poisoning. 
shaken  with  air,  and  allowed  to  stand,  yielded  gas  containing  about  twentj  pw 
cent  of  oKygen,  eighty  cf  nitrogen,  and  no  carbonic  add.  It  is  proved  thai  the 
dark  blood  of  prussic  acid  poisoning,  sliaken  with  tlie  air,  assumes  the  red  arteral 
hue,  and  I  jcorch^  and  Meuriot  ■  have  shown  thai  artificial  respiration  will  produce 
the  some  result  in  the  poisoned  animal.  Or  the  other  hand,  it  hds  been  spectro- 
scopically  proved  thsit  there  is  no  cyanohccmoglobin  in  the  blood  of  the  poison*d 
animal,  the  hiemoglobin  existing  in  the  blood  eiilier  as  hemoglobin  or  oxyhirmo- 
globln  (Preyer,  Laschkewilsch."  Hiller  and  Wagner^'}. 

The  facts  just  cpitomi/ed  would  seem  at  first  sight  very  strong  evi- 
dence of  the  correctness  of  the  theory'  of  Hoppe-Seylt-r,  ihiU  liydrocyaiik 
add  in  the  f^r^t  stage  of  the  poisonirg  paralyzes  the  ozonizing  power  ol 
the  red  blood -corpuscles  :  but  it  seems  very  difficult  to  see  how  a  sub- 
stance should  in  the  first  stage  of  poisoning  paralyse  ihe  ozonizing  power 
of  the  red  blood -corpuscles  and  in  the  next  stimulate  such  power  so  that 
the  blood  should  become  dark  and  loaded  with  carbonic  acid.  Further, 
it  has  been  shown  by  Preyer  that  the  excessive  oxygenation  and  the  sub- 
sequent excessive  carbonization  of  the  hloori  are  not  peculiar  to  hydro- 
cyanic acid  poisoning,  but  arc  equally  present  alter  the  cshibilion  oi  sul- 
phuretted hydrogen,  and  even  after  mechanical  closure  of  the  mouth  and 
nose.  It  is  possible  that  a  heightened  arterial  pressure  producing  an  in- 
creased rapidity  oE  circulation  may  cau^e  the  blood  to  pass  too  quickly 
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ough  the  capillaries  10  allow  time  for  the  usual  changes  :  Ijut  this  has 
4  bcefi  proved,  and  al  present  it  must  be  acknowledged  thnt  we  arc 
irant  as  10  ihe  immediate  cause  of  the  blood-ehanges  in  these  eases. 
AlteraUoos  in  the  form  of  the  corpuscles  uf  Lhe  blood  have  been  sug- 
1  gcstcd  as  the  cause  of  the  changes  of  the  color,  Ernst  GdnJtz  having 
!  found  that  both  m  the  frog  and  in  the  mammal  prussic  add  dbtoria  the 
I:  blood 'Corpiisdes.  On  the  other  hand,  in  the  olwervaiioiis  of  Preyer. 
although  auch  alteration  of  the  blood -corpuacles  could  be  produced  ia 
mammalian  blood  outside  of  the  bodv,  yet  in  blood  drawn  Inamediatel)' 
I  after  death  from  prussic  acid  the  corpuscles  ottered  their  usual  character  ; 
j      a  fact  contirmed  by  Hiinefeld."*" 

Whatever  may  be  the  cause  of  the  changes  in  the  blood,  the  experi- 
ments of  Lewisson  "  would  appear  to  prove  that  the  action  of  the  poison 
I      on  the  nervQU*  system   is  a  direct  one,  and  not  due  to  these  changes  in 
^LCbc  viral  fluid,  for  the  observer  mentioned  found  that  prussic  acid  acted 
^■tipon  the  bloodless  "salt  frog"  as  upon  the  normal  batrachian, 
^H      Aelion  mt  the  Heart, — The  action  of  hydrocyanic  acid  upon  the  fteart 
^^aries  according  to  the  dose.      In  sufficient  amount  and  concentration  it 
produces  instantaneous   diastolic  arrest,   tvhich  is  either   permanent   or 
reoccurs  after  a  few  shiw  feeble  beats  (Preyer,  and  Lecorch^  and  Meuriot). 
As  early  as  1S26  Krimer  found  thai  prusaic  acid  placed  directly  upon  the 
beari  of  the  frog  produces  arrest  of  its  beat  and  loss  ol  its  muscular  irri- 
latelity.      Preyer  has  confirmed  this,  and  it  would  seem  fo  he  proved  that 
the  cardiac  arrest  spoken  of  above  is  due  to  a  direct  action   upon   the 
heart-muscle  or  its  contained   ganglia,  yet   that  after  cardiac  death  from 
^^rus£ic  add  the  heart  responds  to  galvanism. 

^B      The  cardiac  results  of  the   exhibition  of  small   non-toxic  doses  are, 
according  to  Preyer,  simply  slowing  of  the  heart's  action. 

kPre^-er  and  Laschkewitach  agree  as  to  the  action  of  large,  but  not 
ormous,  doses.      Al  first  there  is  a  sudden  prolonged  diastolic  arrest 
the  heart,  followed  by  an  augmentation  in  the  rapidity  of  the  cardiac 
tion,  and  after  this  a  diminution  ol  the  rate, — to  the  normal  number 
in  cases  o!    recovery,   to   cardiac  stand-still   in   cases  of    death.       Both 
^^Preyerf  and  Laschkewitsch  found  that  after  section  of  the  vagi  the  pri- 
^Kiary  diastolic  arrest  of  che  heart  did  not  occur,     Jos.  Lazarski  ^'  has  also 

■~^ 


•  According  to  E.  Ray  LankcslcT  \  PfiHecr' s  Archiv,  i869H49a>t  when  blood  is  Bhakcn 
th  cyanogL!:a  %a^,  artl  alli^wcd  to  sland  For  iwo  oi  tlifee  hours.  Ihi:  AfKctrum-chonga 
4CC  cKflctly  tht  same  aa  after  similaT  Ircatmenl  nf  blood  wkh  CO.  The;  tomp&und  of 
craL]o)Ci^i>  and  hamatin  (Cy,  Mbl  offers  not  only  lhe  [drnlkal  apeclrum  of  CO.Hb.  but 
aiau,  tike  Lhc  Imicr,  iti  unaflcflL-J  by  reducing  ej^crits.  After  ibv  blood  slDnil^  dwIiiEc,  nc- 
ConliiiK  ^"  Ldnkcster,  Lhc  apecLiuni  of  hydrocyanic:  acid  {H»CN]  bcxoini:^  visible  in  II, 
ami  Lbe  Cy,Hb  under^cDcs  conversion  Into  Ehc  cyanohicino^lnbin  (Cy.Hb)  uf  Hoppe- 
Icf- 

Any  oiie  desirous  of  InvestitJiiilin};  thb  subiccl  more  dee^^ly  than  can  be  done  in  a 
rk  like  lhe  present  shuuld  consitlt  cspcnally  Iht'  papcni  by  Hnp»pe-5cyler  {l^rrhow*  i 
jircfiiz'.  iiK^iii.^  and  scnUcrcd  ihtuuKh  the  ^f^d.-chFm.  UnlersHihunx^eti).  by  Hadcy 
ifMnd.Phii   TVoH*-.  i865h  706)- and  hy  Preyert/^rf^e-fHj  Arthhw^^.^fiS). 

T  Frevcr  itoc-  iH,.  93)  lias  also  noted  tbr  same  atscUizc  in  curarizcd  animals  ptjiwtticd 
hydiccyanic  add. 
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found  that  ihc  slowing  of  tht  piiUe  by  tnodtraie  doses  of  hydrocyanic 
acid  \&  prevented  by  previous  sectiDn  of  [fie  vagi,  fl  would  seem,  ihtic- 
lore,  proved  that  small  doses  of  prussic  acid  siimuiaU  the  cardiac  inhihi- 
lory  nervous  centres,  Boebm  and  Kme"  noted  that  large  doses  of  tht 
acid  caused  slowing  of  the  pulse  whether  the  va^  were  cut  or  noi,  ami 
ir:  this  have  been  confirmed  by  LazarskJ.  This  sloft'ing  would  seem  to 
be  due  to  a  direct  action  upon  the  muscle  or  the  intracardiac  g-anglia. 
ai  Lizarski  found  that  the  cardiac  accelerator  nerves  are  not  paralyzed. 

Mtideratt  liost^s  of  prussic  acid  seem  lo  produce  a  primary  verj'  brief 
but  great  rise  in  the  arteriaJ  pressure,  lollowed  by  a  fall  lo  or  below  the 
normal.  This  primary  rise  has  been  noticed  by  Boehm  and  Knic,  by 
Wahl,"  by  Rossbach  and  Papiir^ky,"  and  by  LaiarekL  Tt  does  notse«n 
lo  be  allogctbcr  the  result  oi  the  asphyxia  produced  by  the  acid,  aa  il  is 
recorded  by  Boehm  and  Knie  as  occurring  when  artificial  respiration  was 
used,  and  LazarskI  has  confirmed  this.  Ail  obser^'ers  ag^-ee  that  it  is 
followcdi  if  the  dose  o(  the  poison  has  been  large  enough,  by  a  profound 
sinkm^  of  the  arterial  pressure.  Lazarski  found  that  galvanization  ot  a 
sensitive  nerve  has  no  efleci  at  this  time  upon  the  blood -pressure  :  so  that 
we  must  consider  that  hydrocyanic  acid  prifnarily  siimuiaics  'ocwy  briefy 
ike  v<iiC-niator  system  directly  or  indireetfyt  and  aftemards paralyzes  it. 

AcHon  on  Respiration. — According  to  Preyer,  during  all  tliree  stzigcs 
of  hydrocyanic  acid  poisoning  the  r^spimtions  are  lessened  in  freqirenc>'. 
and  during  the  latter  moments  of  life  the  efforts  at  breathing  arc  %'Cry 
distant^  and  hnally  cease  before  the  arrest  of  cardiac  movements. 

?reyer  found  that,  after  disisioii  of  the  vagi,  normally  leihaldoses  did  not  kifl. 
and  that  wlieii  dealh  was  brought  about  hy  the  exhibition  of  larger  dosts  it  was  by 
cardiac  arrest,  Krom  This  he  deduces  the  conclusion  Ihat  the  jjrime  rfspiialQi^ 
action  of  the  poison  is  upon  the  peripheral  ends  of  the  vagi,  Preyer's  eKperimetiis 
have  been  partially  confirmed  by  Lecorch^  and  Meurioi  \  but  Boehm  ard  Kiue 
hrjve  in  ,i  series  of  experiments  found  that  section  oS  the  vagus  has  no  influence 
upon  the  respiratory  actiini  of  tlie  poison,  and  in  tliJs  have  been  cunlirmed  by  Jos 
Laanrski,  Even  il  in  vestigial  ion<i  had  proved  the  rorrectnes-i  of  Preyer's  experi- 
ments, his  conciui^ion  could  not  he  considered  established,  because  vve  knott'*o 
imperfectly  the  normal  relations  oi  the  pneumoeaslrics  to  respirnrion.  Moreover, 
Joseph  Jones'* found  that  while  to  kill  an  !^IUK'^^ur  by  the administniiion  of  prussic 
acid  required  a  considerable  length  of  titne.  its  appHraiioti  to  ihe  mecfuHa  produrtd 
within  one  minute  a  most  powerful  cjipintion,  ending  in  peimanent  contraction  of 
the  muscles  of  respiratLoii  and  collapse  of  the  lung. 

We  must,  it  seems  to  us,  at  present  consider  that  the  respiraior^-  phe- 
nomcnn  of  prussic  acid  poisoning  are  due  to  an  influence  exerted  direciJy 
upon  the  respiratory  centre. 

Action  on  Muscles  a'ld  Nencs  and  Nerre- Centres, — Kdlliker"has 
found  that  in  frogs  dead  of  prussic  acid  poisoning  both  the  ner\'e'trutiks 
and  the  muscles  are  utiexcilable,  or  that  the  muscles  respond  very  feebly 
to  direct  stimulation, 

lie  also  showed  dial  prolcciing  the  nerve-trunks  by  tyins  their  supplying 
artery  prevented  any  lo^  of  (unction  in  tliem  when  the  animFll  was  poisoned,  and 
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thai  Ihe  coocJu^on  of  SlanniuiS,^  Ehal  pni^sic  acid  applied  ]uo<iE]y  lo  the  nerves  has 
no  effect  upon  ttiem,  was  due  Iq  his  having  used  on  iJit  neive  employed  for  com- 
parisoiL  a  lluid  ;iLmosi  as  de^idly  as  the  pmssic  add. 

Thc  experiments  of  KoUiker  are  in  agreement  with  those  of  Slaiinius, 
that  the  muscle  dies  very  much  more  quickly  in  the  solution  of  the  acid 
iban  does  the  nervr,  losing  its  exciiablliiy  In  from  seven  to  eight  minutes. 

This  rapid  destruction  of  muscular  imtability  by  flic  local  application  of  pruflsic 
acid  waSt  we  believe,  first  noted  b>  Coidlou  in  iSig.  Vet  il  is  most  prot^blc  that 
when  ^\~en  inlemally  prussic  iciil  arts  rIitiosI  us  rapitlly  upon  Lite  ner^'t-triinks  as 
upon  The  muscles,  since  Kolliker  noied  that  iti  Rome  cases  gali'sniiaiion  oi  the 
octve  was  uicapcbfe  of  causing  contractions  in  the  tribuiary  muscles,  altliouRh  the 
latter  responded  fecbEy  to  direct  ^timuliition,  Thi^  fact  has  been  experimentally 
oofToboraLcd  by  Funkr." 

Upon  the  peripheral  sensitive  nerves  prussic  acid,  if  in  aufficient  con- 
centration, aces  as  a  paralyzant. 

Kolliker  fnund  that  if  the  leg  of  a  5trychnized  frr^,  wbooe  heart  had  b«en  cut 
out  to  prevent  absorption,  was  put  in  a  four  per  cenL  solution  oi  prussic  acid,  in 
a  very  short  time  imtntion  of  the  immersed  skin  ceased  to  produce  convulsions. 

From  the  slowness  with  which,  ir  Kolliker's  experiments,  the  nerve- 
trunks  were  affected  in  frogs  poisoned  by  hydrocyanic  add,  it  seems 
probable  that  iic  is  correct  in  his  conclusion  thiit  in  these  batrachSaiis 
the  poison  first  piiralyzca  the  brain,  then  the  reflex  centres  of  the  spinal 
cord,  and  afterwards  the  motor  nerves.  But  we  have  not  met  with  any 
experimental  evidence  in  regard  to  the  order  in  which  prussic  acid  aflects 
th^  nervous  system. 

According  to  Kiedrowski'  (quoted  by  Preyer),  in  frogs  it  First  paralyzes  the 
gray,  then  the  while  substance  oi  the  brain,  and  the  early  disappcat^nCE?  of  ref\ex 
movements  is  nut  due  to  spinal  fiiilsy,  but  to  destiuction  <if  tfie  funci-ional  power  of 
the  peripheral  affrrent  nerves.  Preyer  also  stales  that  The  conclusions  of  Kie- 
drowski  rested  upon  the  lollowing  experimentfllly  pro\'ed  fact,  whichn  if  accurnlo, 
aeemingly  renders  them  lu^ic^lly  inevildblt.  Wbeu  a  fro^  is  poisotied  with  pniiisic 
acid,  aixl  afltrwards  with  strychnine  in  properly  proportioned  doses,  there  is  a  stage 
ai  which  slight  irritaiion  of  the  afleri^nt  ner\e-roots  causes  violent  general  tetanic 
Spasms,  although  the  most  intense  peripheral  irritation  fails  to  elicit  response. 

It  is  a  question  ol  interest  to  decide  as  to  the  cause  of  the  convul- 
sions in  poisoning  by  hydrocyanic  acid.  We  have  found  that  ihey  Uo 
not  occur  after  section  of  the  cord  in  parts  below  the  point  of  section, 
and  that  they  are  therefore  cerebral  in  origin.  It  is  probable  that  the 
nvulsions  are  secondary,  asphyxial,  cr  due  to  disturbance  of  circulation. 


b» 


•Wcb»re,  Dnfortuuatdy,  been  uniiMt'  trjoMaln  nrcf'^s  m  [he  originfll  paper  of  Ede 
Kledmwikl.  Even  Prpy^r  App<^rs  10  icnow  it  only  In  ab&imct-  Accnrdln^  tahlic,  it  was 
pobUtfiect  In  i^s^.  at  BrEslau.  as  a  dissenaUon,  under  the  rollowlne  (iile :  I?f  guiduniatn 
ex-pFritnevUs  qt/ibut  quantam  z-im  hat'fat  adiittjH  hj-droiyajiicum  »>i  Hef^'oran  ^itema 
terrbrfhspinaie  ai/jne  ih  musctiioi  sysif malts  verttbralis  probatur. 
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Ldschkcwilsch,  who  opened  the  thorax  of  a  rabbit  so  as  to  expose  iIk 
heart,  maintained  artificial  respiration,  and  administered  pnis&ic  ^d; 
dirocti)'  nfcer  arrest  of  the  heart  had  commenced  the  tonvulHions  cme 
oi: ;  also  in  llie  earlier  observation  of  Coie, "  the  convulsions  did  nut  occiu 
until  directly  after  the  arrest  of  the  circulation.  In  fro^  poisoned  \4Tth 
hydrocyanic  a^-id,  convulsions  do  not  lake  place,  Preyer  states  that  aice 
section  of  the  vagi  ccinvulsiuns  do  not  generally  happen  in  mammals,  bui 
ii  artliictal  respiration  be  pcHorincd  they  come  on. 

SUMMARY. — "Wlion  In  Bufflclent  concentration  hydrociraiilc  acid  1» 
a  powerful  dsprefieant  poleon  to  fi.11  the  higher  tiseuee.    It  is  abeorbecl 
Itumediatoly,  and  acta  at  once,  but  so  fueaoioualy  that  its  infiuence  i^ 
over  in  a  few  minutee.   In  poieoolng  by  it  deoUiuoiuUly  occurs  througl:* 
centric  p&ralyala  of  the  respSra-Uoo,  but  the  depression  of  the  heart'^ 
BGtion  is  pronounced,  and  diastoUc  oardiac  arrest  eometimee  t&ke^ 
place  ein^iultaneouely  with  or  even  before  eeasaldon  of  breathing-   ZC^ 
first  atliQulcLtee*  then  paralyzee  the  v&ffi ;  it  first  BUmulates,  aflerwiirdd* 
p&t&lyces  the  vaeo-motor  syatenx     Upon  the  nerTo-crieiitres  It  haa  ^ 
moet  pronounced  depresBlns  Influence,  ajid  it  ts  also  a  paraJysant  tc^ 
tbe  nerve-tnmke  and  to  the  miisolea  themaelveB.   There  la  aome  reatioiiB. 
for  euepeoting  that  after  the  enxill  toxic  dooe  of  hydrooyacuo  acid  tb^ 
paralytic  stage  la  preceded  by  a  vary  brief  etaire  of  excitement,  witba 
centric  Inoreaae  of  the  resplratory»ctlvity,  rJa©  of  tbe  arterial  praaaur^ 
(c&uaed  by  an  tnOuence  upon  tbe  vaao^motor  centres  and  i>ertia.ps  npoc^ 
tbe  heart  f.  and  Blowing  of  the  puleef^om  aUmulation  of  the  cardlaoia- 
bibitory  centres,    Outeide  of  the  body  hydrocymiic  acid  attacka  \h^ 
red  blood-corpuscles,  fbrmins  a  ne^v  compound,  cy anoh^moKlohin  ^ 
but  the  ocourrence  of  thia  change  durinff  life  in  hydrocyanic  acid  pni- 
floning  is  doubtful 

Therapeutics, — Our  knowledge  of  the  physiological  action  tj 
prussic  acid  doe^  not  lead  to  a  belief  m  its  wide  apphcabihty  to  the  rdirf 
of  disease,  and  we  think  thai  clinical  experience  has  demonstrated  that  it 
is  of  little  value  except  in  meeting  three  indications  :  first,  io  allay  cough : 
second,  /i'  relkvc  irritativn  c/  the  gastric  ti^rves ;  third,  io  ^llay  irriis- 
ti&n  of  thf  p^riphfra!  stnsitH'i  nerves. 

Prussic  acid  has  been  used  very  largely  to  allay  cough,  either  itself  oi 
in  the  form  of  potassium  cyanide-  Owing  to  the  extreme  fugaciousness 
of  its  action,  it  is,  however,  of  very  little  real  value  for  this  purpose-  U 
]$  not  probable  that  the  effect  of  any  therapeutic  dose  of  the  acid  last? 
over  twenty  minutes,  or  of  the  cyanide  over  forty-five  minutes. 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  of  prussic 
acid  in  certain  stomachic  affections,  especially  ner\'ous  i^omiting  and^m- 
tnUgia^  When  the  pain  is  accompanied  by  decided  dyspeptic  symp- 
toms, the  remedy  will  sometimea  succeed,  but  more  often  fails.  Even 
in  the  most  favorable  eases  it  does  not  always  aflord  relief ;  and  as  the 
relief  when  it  does  occur  is  immediiiten  or  at  leasl  is  very  soon  apparent, 
it  is  usde33  to  persist  long  in  the  exhibition  of  the  remedy.  In  these 
cases  its  action  is  probably  local,  as  it  certainly  is  when  the  acid  is  em 
ployed  to  relieve  itching  in  prurigo  and  other  cutaneous  diseases.      For 


d 


CARDIAC   DEPRESSANTS, 


J^ 


this  purpose  it  is  used  as  a.  wiish  (onohalf  to  one  l^uidnichTn  in  one  lluid- 
ouncc}  -.  but  great  care  must  be  taken  to  avoid  constilutional  effects, 
especially  when  there  is  any  abrasion  of  the  skin.  Very  serious  results 
are  said  to  have  been  caused  by  its  absorption  when  carelessly  used  in 
skin  diseases. 

Prussie  acid  has  been  commended  as  an  arterial  aedative  ;  but  unless 
given  in  dangerous  doses  it  has  no  such  action. 

Toxitouiav,  — The  symptoms  ol  prussic  acid  poisoning  have  already 
been  mentioned:  those  ol  most  value  from  a  diagnostic  point  of  view 
are  the  sudden  occurrence  of  unconsciousness,  the  violent  convulsions, 
the  general  paralysis,  the  peculiar  character  of  ihe  breathing,  expira- 
tion being  prolonged  and  forced,  and  die  rapid  results.  The  odor  of 
prussic  acid  upon  the  breath  is  very  often,  but  by  no  means  always, 
present.  When  disdnct,  it  is,  of  course,  of  great  diagrosdc  value. 
Leaving  out  of  sight  the  cyanides,  the  only  poison  with  which  prussic 
add  could  well  be  clinically  confounded  ia  nitrobenzol.  The  distinc- 
tion is  often  very  difficult,  large  doses  of  the  latter  substance  killing 
almost  as  quickly  as  prussic  iicid  ami  inducing  analogous  symptoms. 
Casp^  advises  that  after  death  the  body  be  left  open,  exposed  to  the 
air,  as  the  odor  of  prussic  acid  disappears  rapidly^  while  that  of  nitro- 
benzol  is  persistent.  The  diseases  with  which  the  poisoning  may  lie 
confounded  most  readily  are  some  forms  of  apoplcxie  fondroyantf,  and 
sudden  failure  of  the  heart's  action.  The  diagnosis  may,  during  life, 
be  almost  impossible.  It  has  been  asserted  that  stertorous  breathing 
does  not  occur  in  prussic  acid  poisoning  ;  but  it  has  been  present  in 
several  reported  cases.*  An  autopsy,  however  ought  generally  to  ena- 
ble the  physician  to  determine  whether  the  case  has  or  has  not  been  one 
of  prussic  add  poisoning,  if  the  symptoms  during  life  are  Icnown. 

A  curious  case  of  temporary  hcmi^pia^  apparently  caused  by  the 
fumes  of  hydrocyanic  acid,  is  reported. 

The  period  at  which  death  may  occur  after  the  ingestion  of  the  poison 
is  set  down  by  Lonsdale  at  from  one  to  fifty'live  minutes  ;  but  a  case  has 
been  observed  by  Hilton  Fagge,"  in  which  the  fatal  result  was  put  ofi  for 
at  least  an  hour  and  a  quarter  after  the  ingestion  of  hydrocyanic  acid. 
After  death  the  body  often  presents  a  livid  surfdce,  bloated  countenance, 
fixed  glassy  eyes  with  dilated  pupils,  and  clinched  fingers  ;  sometimes  it 
offers  nothing  worthy  of  note  except  excessive  rigidity,  and  the  face  may 
be  very  pale.  When  opened,  the  odor  of  prussic  acid  is  generally,  but 
not  always,  emitted  ;  the  mucous  membrane  of  the  stomach  is  V'cry  com- 
monly lound  much  congested,  and  the  dark  or  cherry -colored  liquid 
blood  usually  everywhere  fills  up  the  vdns.     The  heart  is  soft  and  flaccid. 

The  treatment  of  poisoning  by  prussic  acJd  Is  of  little  avail.  Of  the 
several  chemical  antidotes  which  have  been  proposed,  hydrogen  dioxide 
is  the  most  practicable-t     But  such  is  the  rapidity  of  absorption  that  the 

t  See  E-  Merck,  Afavk's  Arch.,  igoo.  iL  94. 
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case  is  usually  terminated  before  the  antidote  can  be  obtainGdn  The 
as&erted  physiological  ^nugonism  cf  atropine  has  been  disproved  by 
Keen^*  and  by  BoehLn  aiid  Knie.  The  stomach  should,  if  possible,  be 
empded  or  washed  out  with  a  thirty  per  cent,  hydrogen  dioxide  solution  if 
at  hand,  and  the  hy]>odermic  use  of  atropine  and  str)'chnine  as  respiratory 
stimubnis  might  be  tried  ;  the  inhalation  oi  the  vapors  of  aminonia,  and 
the  free  exhibition  of  ammonia  by  the  mouth  and  by  injection  into  the 
veins,  may  be  practised-  Artificial  respintion  has  been  found  very  sue- 
cemful  by  Preyer,  and  by  Boehri  and  Knle^  in  animals,  and  should  always 
be  assiduously  practised.  Ncjit  to  It  in  importance  is  the  use  of  the  alter- 
nate cold  and  hot  douche,  about  a  half  of  a  small  bucketful  of  cold 
water  and  the  same  quantity  of  very  hot  {tiS°  F.)  water  being  dashed 
upon  the  chest  in  rapid  succession. 

Administration,— The  dose  of  the  dilute  prussic  acid  (Acidum  Hr- 
DROCVANICUM  DiLUTUM,  U.  S, )  IS  ono  to  three  drops  (0.06-0.  i3  C^t ). 

Ptiiassiutfi  Cyanide  (Putassii  CvrtfJwn;M,  LT.  S.)  occurs  in  white, 
amorphous,  opaque  masses,  having  the  odor  of  prussic  acid  and  a  tasie 
of  similar  character,  but  somenhat  alkaline.  Jc  is  deliquescent,  and 
readily  soluble  in  water. 

When  potassium  cyanide  is  taken  into  the  stomach,  the  acids  there 
present  convert  it  into  prussic  acid,  and  the  same  change  probably  occurs* 
although  more  slowly,  even  when  the  salt  is  injected  directly  into  the 
blood -vessels-  The  physiological,  therapeutical,  and  to.xicologicaJ  prop- 
erties of  this  salt  arc  similar  Co  those  ol  prussic  add,*  Death,  however, 
does  not  occur  so  soon  as  when  hydrocyanic  acid  has  been  taken,  and 
insensibility  is  sometimes  not  manifested  for  several  minutes.  Five  graix^s 
of  the  salt  have  caused  death  in  several  cases.  The  therapeutic  dose  is 
one-twelfth  to  one-tenth  ol  a  grain  [0,005-0,006  Gm.). 

Silver  Cyanide  fARtiPifa"!  CvAKiuUM,  U.S.)  is  a  white  insoluble 
powder,  which  is  used  solely  for  making  prussic  acid. 

Cyan&gen  Gas  has  been  studied  physiologically  by  B.  Bunge,**  He 
finds  that  it  kills  by  paralyzing  the  centres  of  respiration^  but  that  it  is 
less  powerful  and  strong,'  in  its  LnHuence  than  is  hydrocyanic  acid,  and 
c&uses  only  very  feeble  convulsions, 

VEQETABLE  ACIDS, 

Although  most  oi  the  official  vegetable  acids  differ  so  much  from  the 
Other  substances  considered  in  the  present  class  as  not  to  tie  poisonous 
except  m  enormous  doses,  and  although  they  are  never  used  to  produce 
a  profound  im|jression  upon  the  circulation,  yet,  since  they  have,  or  at 
least  are  believed  to  liave,  the  power  of  lowering  the  lorce  of  the  cardiac 
movements  to  some  extent,  and  since  they  are  so  commonly  believed  to 
have  a  tendency  to  depress  animal  temperature  as  to  be  usually  spoken 
of  aa  re/rig^cranis^  the  present  seems  to  us  a  fitting  place  for  their  con- 

*  PoJaonEiig  has  occiirre^l  tTcim  the  Jnhalcttlati  of  th?  uapors  ol  Ihc  cyjmlde  and  Iran 
fcbiorption  l h rough  ihe  hands  {Bnt.  and  yor    fiftd -Chiw.  ffi-^-.,  July,  1*76,351). 
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sideration.  In  ejiperimenls  rnade  by  W,  H-  Gaskdl/  similar  to  those 
described  in  the  article  on  digitalis  (sec  pag-c  j^oo),  il  was  found  that 
while  allulics  contracted  the  arieriolts  of  the  Jrog»  acids  ^  caused  a  dila- 
uiion,  probably  by  p^iralyzing  the  muscular  coats.  Acids  aho  dimin- 
lahcd  the  activity  and  power  of  the  frog'a  heart, 

ACIDUM   TABTARJCUM— TARTARIC   ACID,     OS. 

Tartaric  acid  occurs  in  targe,  hard,  iranspi^rent,  six-sided  prisms, 
which  are  pyro-electric  and  phosphoreacent  when  rubbed  in  the  darkn 
are  nearly  Jree  from  odor,  have  a  very  sour  taste,  and  are  very  soluble  in 
water.  In  the  shops  the  acid  is  almost  always  kept  in  the  form  of 
powder.  Tartaric  acid  is  the  acid  of  the  grape,  and  occurs  in  e^^P^' 
juice  as  potassium  bilartraCe,  When  the  juice  undergoes  fermentation 
and  alcohol  is  developed,  the  acid  sail,  not  beiny  soluble  in  ihe  newly 
formed  menstruum,  precipitates,  collecting  as  a  dark  mass  in  the  wine- 
casks,  whence  it  is  sent  into  commerce  under  the  name  of  ar^/ff  or  (arfor. 

Phvstological  Action. — In  powder  or  concentrated  solution  tar- 
laric  acid  is  a  very  decided  irritant,  capable  of  iinxlucing,  when  taken 
internally,  violent  (esophageal  and  gastric  bumingt  vomiting,  and,  it  may 
be,  fatal  gastro-enteritis.t 

Mit^lierlidi  stata  that  three  or  four  drachms  j^ufliccto  kill  a  rabbit  the  evident 
symptoms  b^ing  jfjent  weakntr^A  of  tlie  hf^art's  RClitmH  ttifficull  and  sUiw  breatEiing, 
and  steadily  increasing  pains,  with  slight  con^iili^ions  befiire  death.  According  lo 
Ekvei^ie,  it  requires  neatly  liali  iut  ounce  lo  kttt  a  dog  when  given  by  thestoniach  ; 
but  Pummtr  (quoted  by  Husemaiin)  asserts  lli-Lt  one  gramme  (15.34  grains)  in- 
jected inio  (he  cruriil  relti  of  a  dog  will  produce  dr^tTi. 

ConceminE  the  action  of  therapeutic  doses  of  lartanc  add  we  have  no  definite 
information-  General  clinical  experience,  in  accord  with  the  experiments  of  Bo- 
brick»t  who  found  that  very  Ur^e  dosts  render  the  heart's  action  weaker  and  slower^ 
indicates  thai  the  drug  is  a  very  feeble  cardiac  depressanl.  Il  is  prol«h|y  j>iirlial1y 
bami  up  in  the  body  and  partially  eliminated  by  the  kidneys.  U'ohler,!  in  his  ei- 
perimenis,  found  it  in  the  urine  in  the  kn-m  of  caldum  tartrate,  while  Bin-h!iciiti  % 
and  Piotrowski  J  could  find  only  a  very  ismall  penrenlage  of  the  ingesled  acid  in  the 
urine,  and  lonelude  that  it  is  mostly  desctoyed  in  the  body  Mxirch  ^  find*;  th-il 
when  lansrir  acid  or  citric  acid  is  ^ i\-en  it  soon  appears  in  the  urine.  H,  B*nee 
Jones '  hail  icund  that  both  ritric  add  and  Itiriaric  acid  cause  a  pronounced  increase 
in  the  acidity  of  the  arinc  of  pertrons  taking;  them,  and  arc  apt  ^Iso  to  give  rise  to 
the  presence  of  free  uric  add  in  ihe  excretion.  L^nfommately,  Jonesdidnotaiieinpi 
[o  detemiiae  whether  the  increased  addity  was  or  was  not  due  to  the  presence  of 
the  vegetable  add  in  the  urine. 

•Laclic  acid,  howcvrr,  ipptarw  lo  have  been  the  only  one  used,  Jtnd  U  doe*  notaeem 
eertain  ihil  lh«  reeultfi  of  experiiuentB  would  be  the  Bftmr  vrkh  all  pdda,  as  iv  elated  in 
Gofikeirt  aenenaliiflllon. 

t  Ciise  reported  in  llie  SHt.  Mfd.  Joum.  for  June,  1893,  in  whkh  ihe  supposed  doac 
was  one  faandrcd  nnd  eighly  grains.  SymptariL^:  diarrhtca,  violi^nl  abdominal  paLns 
becoming  more  and  mart  marked.  foMovrtd  by  fever,  deliHiirriH  nnd  doath  on  the  seventh 
dft/  At  the  amopsy  violent  in  flam  mai  Ion  of  ihi:  whole  o|  (he  gastra-intesliad]  tract  vraa 
f«und^ 

X  All  Ihew  are  qooled  by  HuHemonn  iZH<  PfUnxtnttoffe^,  We  have  ntrt  seen  Ike 
orisiiiala. 
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Therapeutics. — Tartaric  add  is  rarely  used  in  raediciae,  citric  aod  I 
aJmofit  always  being  preferred.      It  may,  however,  be  employed  whenever 
it  is  desired  lo  render  the   urine  acid,  in   doses  of  len  lo  twenty  grairo 
C0.6-1.3  Gm.). 

ToxicoLOGv. — There  are,  we  believe,  bul  three  fatal  cases  of  laituic 
acid  poisoning"  on  record  :  one  reported  by  Devergie,'  one  by  Tayli:>r,'ii  ' 
whidi  d^ath  look  pbce  nine  days  after  the  ingestion  of  an  ounce  of  the 
poison  di:^olvcd  in  half  a  pint  of  u'atcr,  and  one^  in  which  half  an  ounce 
of  the  acid  was  supposed  to  h:ive  been  taken.  The  treatment  of  tartarir 
acid  poLsouiu^  consists  in  the  free  exhibition  of  magnesia,  of  lijne,  d 
pota33iuin  or  sodium  carbonate,  or  of  any  article,  3uch  as  soap,  contain- 
ing an  alkali  in  a  suitable  shape,  which  may  be  at  hand.  The  after-treat- 
ment is  that  of  loxic  gastro-enteritis.  j 

ACIDUW    CITRICUM— CITRIC  ACID,     US.  " 

Citric  acid  is  the  acid  of  lemon-  and  lime-juice.  It  occurs  in  rboB- 
boidal  prisms,  of  a  sour  almost  corrosive  taste,  extremely  soluble  m  uraitt. 

Physiological  Action. — Citric  acid  in  concentrated  form  is  actit-elf 
Irritani,  but,  acccaliii^  to  MiLscherlich,  is  less  so  thun  tartaric  acid,  since 
ita  concentrated  solution  has  no  action  upon  the  sound  skin.  We  k.n<nr 
of  no  cases  of  fatal  poisoning  by  citric  acid,  and  it  is  v^ry  doublful 
whether  it  ia  capable  of  causing  death  in  man. 

Piotrowaki  (quoted  by  Husemann)  took,  in  six  hours,  thirty  t^r^nvues.  Ok 

hour  laler  fifteen  i^ammes,  apd  an  hour  IdilcT  thirty  giammfs.  or  nearly  t*u 
ounces  and  a  hall  ia  hiU,  whh  ilie  induction  of  no  more  serious  sympiom  tb^ 
vomitiiig.  I 

Hugo  Schulz  ^  stales  that  citric  acid  is  an  active  antiseptic,  a  five  p^ 
cent-  solution  being  sufficient  to  preserve  small  pieces  of  meat  for  two 
weeks  ;  one  pari  in  a  thousand  was  fatal  to  paramccia. 

Thepapei'TICS, — Citric  acid  is  rarely  itself  employed  in  medidnc 
Lemen-jniu  (Succl's  LiMONls,  U.  S.)  has  been  thought  to  bedependcni 
upon  potassium  citrate  for  much  of  its  virtue,  but  it  contains,  as  shova 
by  the  analysis  of  H,  Bence  Jones,'  in  every  ounce  twenty-six  or  Iweoty- 
seven  grains  of  free  diric  acid  and  not  iwo  grains  of  potassium  citrate 
Moreover,  neither  citnc  acid  nor  its  salt  acts  in  disease  as  docs  tlie  fniit- 
juice. 

Lemon-juice  has  several  very  distinct  use  in  medicine,  all  of  thetn 
resting  upon  clinical  rather  than  physiological  data.  The  chief  and 
most  important  oF  these  is  in  the  cure  and  prevention  of  scurvy.  During 
the  disease  three  to  four  ounces  may  be  given  three  times  a  day,  A5  a 
prophylactic  against  the  disease,  Icmoii-juice  is  simply  invaluable  ;  bui 
it  is  absolutely  necessary  that  it  be  of  good  quality.  It  may  be  preparwl 
for  long  voyages  in  one  of  two  ways  :  first,  boil  the  juice  slighdy,  strain, 
allow  lo  cool,  pour  Into  boiiles  up  to  their  necks,  fill  the  vacant  space 
above  with  pure  olive  oil.  cork  lightly,  and  keep  the  botde  upright; 
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md,  add  tcr  per  cent,  of  brand)',  and  bottle  as  before.  In  aadg 
rkfumctism^  benefit  may  be  derived  from  the  free  use  of  lemon-juice,  as 
originally  proposed  by  Rees,  of  London.  One  or  two  ounctfS  of  it  may 
be  given  lour  or  five  limes  a  day  ;  but  it  is  certainly  less  efficacious  than 
ihc  alkalies.  !n  catarrhal  Jaundk^  and  in  liiibitual  tQrpor  of  the  liver 
th«  free  administration  of  lemon-juice  often  aids  in  effecting  a  cure.  In 
fevers,  lemonade  is  a  very  refreshing  and  useful  refrigerant  drink. 

ACETUM— VINEGAR, 

"ITie  physical  properties  of  vinegar  are  too  well  known  to  need  de- 
on  here.  That  best  suJled  for  medicinal  use  is  in  this  country  pre- 
pared from  cider,  and  should  have  a  trace  of  the  taste  of  cider.  Vinegar 
inay  be  substituted  for  lemon-juice  a^  the  basis  of  an  acidulous  drink  in 
lever  when  the  lemon-juice  is  not  to  be  had  ;  but  as  an  anlisecr^uiic  Et  b 
certainly  very  much  inferior  to  it,  and  has  not,  that  we  are  aware  of,  been 
tried  in  rkmmatism. 

Acetic  Acid  (Acidum  Aceticuw.  U,  S.)  is  a  colorless  liquid,  having 
a  piingcnl  odor,  (ree  from  empyreuma,  and  an  intensely  add,  corrosive 
taste.  It  contains  thirty-six  per  cent,  of  the  monohydrated  acetic  acid, 
and  has  a  specific  gravity  of  1.047.  Gfaciai  or  AbsolulG  Atciic  Acid 
(AciDUM  ACETJCUM  Claciale,  U,  S.  )  is  now  official,  ft  is  a  colorless 
liquid,  crystallizing  at  59^  F.,  remaining  solid  al  temperatures  below  So*^ 
F,,  and  actively  escharotic, — in  a  measure,  no  doubt,  owing  to  its  prop- 
erties of  dissolving  gclatij)  antl  gelatinous  tissue  and  of  effecting  a  partial 
solution  of  albuminous  matters.  Dihtie  Acetic  Acid  (AciDUM  ACETICUM 
Dilutum)  is  officially  prepared  by  the  addition  of  five  parts  of  water 
10  one  part  of  acetic  acid,  and  should  have  the  specific  gravity  of 
1,008, 

Dilute  acetic  acid  or  its  equivalent,  vinegar,  acLs  upon  the  skin  as  a 
powerful  stimulant  and  astringent,  causing  contractUm  of  the  vessels  and 
great  whiteness,  so  that  it  is  often  very  useful  as  a  topical  application  in 
various  forms  of  derfnatHis^  especially  sunbttrn,  and  also  in  brtti.'ics  and 
sprains.  We  have  found  it,  diluted  with  from  one  to  four  pans  of  water, 
a  very  grateful  drink  in  ^trrnafirmesrs,  and  very  effective  in  arresting  the 
flow  of  blood.  Diluted  with  two  or  three  times  its  bulk  of  water,  it  is 
occasionally  employed  as  an  injection  against  j^ff/.W'firmj;  but  the  Intu- 
sion  of  quassia  b  preferable. 

The  use  of  acetic  acid  as  a  caustic  will  bo  spoken  of  under  the  head- 
ing of  Escharoiics. 

TuxicoLOGV. — Acetic  acid  in  any  of  its  more  concentrated  forms  is 
a  corrosive  pobon,  and  death  has  been  produced  by  it  in  al  least  one  case 
(Orfila^jn  The  symptoms  resemble  those  caused  by  mineral  acids,  and 
the  ireaiment  is  exactly  similar, — neutrahzalion  by  au  alkali  or  its  car- 
bonate, or  by  some  substance,  such  assoapn  conlalning  an  alkali,  and  the 
meeting  of  indications  as  they  arise. 

Ojrafic  Acid (AdDVii  Oxalicum)  has  been  asserted  *  to  Ilea  vn^ 
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cmmenagojfue,  but  it  ia  chiefly  known  to  the  profession  as  a  poison.     In 
IS74  Rabuteau '  announced  thai  in  oxaJic  aoid  poisoning  ilie  nerves  and 
niLiscIes  ^re  not  affected,  and  that  therefore  the  ^cid  acLs  upon  tlie  nerve' 
centres,      Thb   has   been  confirmed   hy  the  elaborate  researches  of   R- 
Kobert  and   B,   Kiissner,*  who  find   that    it   paralyzes   the    respiratory. 
vaso-motor,  and  other  motor  spinal  centres.     Il   is  also  a  cardiac  poison. 
arreating:  the  heart  in  aystolen*     The  acid  is  eliminated  by  the   kidneys. 
As  a  poison,  oxalic  acid  figures  in  (wo  Eorms  :  that  of  simple  oxalic  add, 
and  that  of  the  acid  potassium  oxalate,  or  salt  of  sorrtl,  or  ^ss^ntial  sait  ^/ 
Umons,  as  it  is  variously  termed  in  common  parlance.     The   symptoms 
produced  are  a  hot  acrid  taste  experienced  during  the  swallowing,  a 
burning  In  the  gullet,  soon  extending  to  the  stomach,  intense  abdominal 
pain,  vomiting  of  highly  add,  k^^^'^'s''*  blackish-brown  or  bloody  mucus 
(rarely  ol  arterial  blood),  collapse,  livid  surface,  cold  skin,  entire   pros- 
tration of  strength,  smallf  irregular  pulse,  stupor,  unconsciousness,  some- 
times convulsions,*  and  finally  death.      In  some  cases  the  gastric   symp- 
toms arc  very  proniincnt  ;  in  others   they  are  nearly  wanting,  and  the 
chief  manifestations  arc  collapse  and  such  nervous  symptoms  as  ahnosi 
complete  general  panilysis,    numbness,  and  finally  stupor  ;  indeed,  the 
patient  may  suddenly  fall  unconscious  immedialely  after  the  ingestion  ol 
the  pobon.'     Irt  pregnant  women  abortion  or  at  least  death  of  the  t<ctU3 
usually  occurs.      According  to  Taylor,   the  smallest  quantity   which   is 
known  to  have  caused  death  is  one  drachm.     An  ounce  usually  proves 
fatal,  but  has  been  recovered  from.     After  death  the  coats  of  ihe  stomach 
are   found   softened   and   swollen,   and   sometimes  perforated/      Rabu- 
teau  affinns  thai  ihe  blood  is  everywhere  scarlet  \  but  this  is  certainly 
not  always  the  case  (Taylor*).      In    ^879  Robert  and  Kussner  discov- 
ered that  oxalic  acid  will  produce  in  the  lower  animals  not  only  oxaluria 
and  albuminuria  with  tube-casis,  but  also  glycosuria.*     In  1883  Sarga- 
neck  discovered  sugar  In  tlie  urine  in  human  poisoning,  and  the  recent 
investigations  of  Kohert  have  shown  that  in  rabbits  and  cats  even  non- 
poisonous  doses  of  ihe  acid  cause  the  appearance  of  a  fermentable  sugar 
in  the  urine.      It  would  Mecm,  therefore,  that  glycosuria  should  hold  an 
important  place  among  the  diagnostic  symptoms  of  the  poisoning.      Ac- 
cording CO  Robert  and  Kiissner,  a  pathognomonic  post-mortem  lesion  is 
the  incrustation   of  the   urtnary   tubules   wiih   crystals  of    o:calates.      Tn 
poboning  by  oxalic  acid,  the  immediate  administration  of  an  antidote  is 
of  the  utmost  importance.     As  the  potassium  and  sodium  oxalates  are 
poisonous,  neither  potash  nor  soda  is  available  ;  but,  fortimately,  lime  or 
chalk  L5  a  perfect  antidote  to  oxalic  acid,  forming  the  excessively  insolu- 
ble calcium  oxalate.      As  time  is  a  matter  oi  so  much  importance,  very 
often  it  is  best  simply  to  scrape  ' '  whitewash' '  off  a  wall,  a  ceiling,  a  fence, 
or  wherever  it  may  be  at  hand,  rub  it  up  hastily  with  water,  and  admin- 
ister it  freely-      The  after-treatment  Is  that  of  toxic  gasiro-enterilis. 
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*Kobcr(  lias  nude  the  very  Emportant  obaervalion,  that  (be  e^lract  of  Sj/tyg^^^ 
/am^/atmn  will  contri^l  the  ^Lj'conida  produced  br  aialic  add- 
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As  an  emmeDagogiie,  oxalic  add  has  been  used  in  all  rorms  of  amfn- 
prrhtm  with  asserted  great  success.  It  is  said  also  to  be  an  active  aborti- 
facient,  but  as  such  is  certainly  extremely  dangerous.  The  dose  usually- 
given  is  half  a  grain  three  or  four  times  a  day,  but  F.  W.  Talley  has 
reported  serious  poisoning  as  prcxiuced  by  this  amount. 

Oxalic  acid  is  a  powerful  germicide.  Accordi:^  to  O,  Loew,'  the  one 
per  cent,  solution  of  the  neutral  potassium  oxalate  is  very  active  m  the 
destruction  of  infusoria,  whilst  Howard  A.  Kelly '"  asserts  that  potassium 
permanganate  and  o^talic  acid  afford  the  only  known  practical  method  of 
perfectly  disinfecting  the  hands  of  the  surgeon,* 


RBFERENCS3. 


CAEI&IAC   DEPRESSANTS. 


I.  WnOD 


FOTMBUtlUt 


P.M.  r,iM. 

La  Nafticqic,  Au£.  iXtjl, 


4. 
3 
fi.  Thohn 


E-G,  T,  iMvi. 
Lfl|n?el»  Nov,  1B64, 
Virginia    Mvd.    Mcieily. 
Sept.  [BSi- 


ANTIMONy. 


I,  Aci^UbaMiiH  ,  - 

I.    £B?iTE 

^  niCri4JU>ior<  -  - 
J.  BaiH-roH  -   - 
1.  Kosan .... 

%  M ATHHOm    - 
■I    ^ALiiawsicv 


.  V   \.  P   A.,»Jiv  331. 
.In.  Dis,.  Dorp*^  i^. 
,  A   A   T  .  Ift7i. 
.  S.  Jk»  cil.  at 
.  A.  H.  P.  P  ,  »ki,  *4D. 
.  I^ncel,  i^jfi,  I, 
Linfvr,  l^5J.  'i-sa?. 

.  HaUlnftiV^I'a    AinifiiuUlcl- 
Irtin,  Berlin,  i^-ja,  ai^, 

V   A   P  A  ,iHBs,  xnriv,  ?fl, 
Cny  H.  B,,  Oti-  1S57. 
THi>liir'>  Mcitkal  Jarja^ru- 

ddife.  iHj^h  ;*9. 
N   V   1^    K.,  viiiv-4a]. 


V&KATRUM    VJRLDS, 


ACONlTtt. 
I    Cash  niid  DuNfiAr<    Tf-  R.  S.  London,  iB^, 

I.  Habivv         ,    .    -SI.  ThDinaft  Hoip  Rvp  ,  V. 

3.  BovHV   ani   W^btHaNn   .    Arbrit     rii}<ilol. 

W  U  r£liD  [Ki!T  Hocluchiile. 
ia7j. 

4.  LidcHDibuuI  HrtTTnr.  J- dc  P..  iB&i,5H 

5.  KiMGEi  and  Mi'HBBLL  .  ]   P..  L.  No.  4 

b.  Pi.uriiift  ,   -     V.  A    P".  A.JmxvU-^Tft. 

7,    M4CKBC«21H  ,      .  TlOCl.,   HI.   IDD. 

B,  CutLLAifD  ...     Ad*  P..  iStv 

0     l-WBli  ...        A.   R    P     P  .  iSja,   I, 

10  LAKlHUt^    mid     D[Tg(rE.SNRT-         l>*     %COMtl. 

Puds.  lW3- 

II.  AciisciiAnuuow  .  A.  A.  P.,  1W6. 

11  Mattwbwb    ,   r   .  J   E>  M  ,ii..  Wo.  3, 

1^.  LhwrN  .      .   .    .   .  PmJtFlVle^riiah^■..c■]Cl)- 
]4,  NiiHRHLW.   .  .   -fiiK.   Boy.  Spc,.  Lvndm, 


1.  W»o  .  -  . 

P   M.  T.,iv. 

jB™. 

X. 

AnvT     Jonrn.     Phaniu(y» 

15.  BflUMTO>J Atid Casti     ^i.B^rthnl.  Ha«p,  Rep.. 

ifH^. 

i»M,  tkli. 

3- 

M  5.  ftcp,,  k1.  jfi. 

IC     RmCHEAT     r 

.   -P,  M,  T,,  iWi,  10*. 

4-  Blaicb  ,  -  - 

.   .  -  AmflT.  Hod.  W«kly,  iS^j, 

If.    5TPi>'HMS0rt 

.   .Giar  11-  a.,  Ah,  ■nvi,^. 

\'o    JO. 

114    Bamot         .   . 

.   r  TKhU,  Lynn»,  iS8q. 

9- 

P.  M,  T„iiiv  Wj. 

1^    LiiflTBEnd  V11BIIT  .  An.  d'H,,  A[irH.  iBu 

ARMCA. 

1. 

B    M    S    ]  Jqn    I9;5;  Ann 

HVDROCYANTC  ACID. 

Je  Drtnuii.  c-i  dr  Syjih.. 

1.      ViRTi       .         r 

Mci]    Jahrb.  d.  k.  k.  0«' 

iKflf-,  xii. 

tf-nekh»  Sianlrr  rflij,  IJ. 

3-  tf  Ama 

a.  U.  !^.  |..  Jin.  i>,  eB88. 

3.  Bcnfa**n->i 

H'im'i     An^h       f.      Mfd, 

3    SALTtfHG  - 

IjekeI.  D?c.  iHju 

ErTahTLlnii,  1B14- 

•The  ciact  mcihod  practiaed  by  Kelly  is  aa  follows  ;  i.  Scnibbing  the  hfrnds,  wllh 
opcdal  atttniion  10  the  rails, —not  more  than  one  milUnieirc  In  lengtk — for  ten  minuteft 
in  water  fiet|uent1y  changed,  at  about  40^  C.  {104''  P,)-  3.  Immersion  of  thehanda  in  a 
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tUkd  watcFH  until  evcr>'paii  of  tlie  hands  and  lower  forcann*  U  ^loincd  a  deep  mahogany 
red  or  alniosi  black  cnlur,  fultuwed  by  iransfer  lo  a  saturattd  solulioii  of  oialic  acid  until 
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ORDER    ni,— NUTRIANTS. 


FAMILY  I.— ASTRINGENTS. 

P^^fi/NCENTS  arc  thosc  drugs  which  cause  contraction  of  living  lis- 
'  'nat  [hey  do  not  act.  as  has  heen  supposed,  oither  by  coagulating 
'""  Or  by  calling  into  action  the  muscular  function  is  Jemonstraled 
^nsitorincss  oS  iheir  effects,  and  by  the  fact  that  they  influence 
l^nLaining  no  muscular  fibre.      Every  living  solt  tissue  app<^ars  to 

*  '">  lormal  degree  of  condensation,  which  may  be  di'parted  from 
^  ri^nd  '.  when  this  happens,  in  the  one  case  the  part  is  said  to  be 
(  ^^  the  other  to  have  its  tonicity  increased^  or  to  be  astringed. 
*^*^     of  astringents   is   always   a  foca!   otit. — i.e.,   produced   not 

*  ^^^  intervention  of  the  nervous  system,  but  by  direct  coutiiCt 
^  r*a-rt  affected.  A  pure  DStringcnt  should  be  capable  of  doing 
5  o^yonri  inducing  contraction  ;  but  in  reality  there  is  scarcely  sadi 

t-'^^tringents  are,  when  applied  too  freely,  irritants, 
concordant  experimental  res;jlls  reached  by  M.  Roaeratein'  atid 
!"^inz^  show  that  medium  solutions  of  tannic  acid,  alum,  and  the 
'  ^^^d,  zinc,  iron,  copper,  and  mercury  contract  the  blood-vessels  by 
f*  Action,  When,  however,  the  solutions  are  too  strong,  accordii^ 
^*#  this  contraction  is  followed  by  dilatation.  Both  experimentcra 
^^t  the  silver  nitrate  is  the  most  powerful  in  its  influencej  pro- 
^  ^ii  almost  permanent  contraction.  According  to  Rosenstcin,  acids 
^'Wation  o\  the  capillaries. 

^  clinical  results  obtained  by  [he  use  of  astringents  in  ihe  treatment 
"^maiion  i:an  liardly  be  due  to  their  action  upon  the  blood-vessels, 
,^^  to  find  more  appropriate  explanation  in  tlie  discovery  of  Heinz, 
^*<^al]y  applied,  they  decidedly  check  the  out-wandering  of  the  white 
■"Corpuscles,  proliabW,  as  he  lhi:iks.  by  modifving  the  wall  of  the 
*Vessd- 

te  chid  indication  for  the  use  oi  an  astringent  is  the  existence  of 
^aiw.      Local   relajiation  is  commonly  due  to  previous  over-excite- 

Thus,  a  throat  is  relaxed  after  over-uaej  or  after  inflamniation, 
*t»in£ents  arc  more  efficient  as  locid  than  as  geiieral  remedies,  but 
fc^  of  inflammation  care  must  be  taken  to  use  ihem  in  such  a  way 
"fc^y  shall  not  act  as  irritants.      Applied  too  soon  or  loo  vigorously, 
fc»ay  do  harm.      These   remarks   arc  scarcely  applicable  to  some 

minerai  astringents^  such  as   lead  and  silver  nitrate,  which  really 
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FAMILY  1.— ASTRINGENTS. 
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Astringents  arc  those  drugs  which  cause  contraction  of  living  tia- 
»es.  That  thoy  do  not  act,  as  has  been  svjpposed,  either  by  coagulating 
Ibumin  or  by  calling  into  action  the  muscular  function  is  deiuonsiruted 

the  transitoriness  oJ  iheir  cHcctSj  and  by  llic  fact  that  ihcy  influence 
tissues  containing  no  muscular  fibre.  Every  living  soft  tissue  appears  to 
possess  a  normal  degree  of  condensation,  which  may  he  departed  from 
on  either  hand  :  u'hen  this  happens,  in  the  one  case  the  part  is  said  to  be 
relaxed,  in  the  other  to  have  its  tonicity  increased,  or  Co  be  asUinged. 
The  action  of  astringents  is  always  a  /acal  t>*i€.^i.f.,  produced  rot 
through  the  interveniion  of  the  ner\'ous  system,  but  by  direct  contact 
with  the  part  affected,  A  pure  astringent  should  be  capable  of  doing 
nothing  beyond  inducing  contraction  ;  but  in  reality  there  is  scarcely  such 
a  drug.      Astringents  are,  when  applied  too  freely,  irritants. 

Tire  concordant  experimental  rcbults  reached  by  M.  Roacnstcui'  and 

R,  Heinz'  show  that  medium  solutions  of  tannic  acid,  alum,  and  the 
salts  of  lead,  zinc,  iron,  copper,  and  mercury  contract  ihe  blood-vessels  by 
a  direct  action.  When,  however^  the  solutions  are  too  strong,  according 
to  Hcint,  this  contraction  is  followed  by  dilatation.  Both  experimentera 
state  that  the  silver  nitrate  is  the  most  powerful  in  its  influence,  pro- 
ducing an  almLtsl  penuaneni  contraction.  According  to  Rosenstein,  acids 
cause  dilatation  of  the  capillaries. 

The  clinical  results  obtained  by  the  use  of  astringents  in  the  treatment 
of  inflammation  can  hardly  be  due  lo  their  action  upon  the  blood-vessels^ 
It  seem  \o  find  more  appropriate  explanation  in  the  discovery  of  Hcini, 
that,  locally  applied,  they  decidedly  check  the  out-wandering  of  the  while 
blood-corpuscles^  probably,  as  he  thinks,  by  modifying  the  wall  of  the 
blood-vessel. 

The  chief  indication  for  the  use  ol  an  astringent  is  the  existefue  of 
rffaxatimt.     Local  relaxation  is  commonly  due  to  previous  over-excite- 

tenL  Thus,  a  throat  is  rtlaj^ed  after  over^use,  or  after  iufiainmation. 
Astringents  are  more  efficient  as  local  than  as  general  remedies,  but 
cases  of  inflammation  care  must  be  taken  to  use  them  in  such  a  way 
at  they  shall  not  act  as  irritants.  Applied  too  soon  or  loo  vigorously, 
lay  do  harm.  These  remarks  arc  scarcely  applicable  to  some 
mineral  astrinorents.  such  as  lead  and  silver  nitrate,  which  really 
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appear  to  have  sedaiive  prnjieriies,  And  may  with  care  be  used  advin- 
ta^jcoijsly  ill  all  stages  oi  infl^immation,  whenever  there  are  distention  ard 
relaxation  of  th^  blood-vesselSi  although  the  general  action  of  the  par 
be  that  of  nutritive  excitement. 

Closely  allied  to  relaxation  is  over'Sccr^iion.  and  astringents  arc  con- 
stantly used  to  chi^ck  mcrbid  dUcharges.  Indeed,  these  dischai^^  are 
often  ftimply  the  result  of  rel^ixation.  Thus,  Asp  has  experimentallj' 
proved  that  division  o(  the  intestinal  nerves  and  consequent  paraJy^ 
and  relaxation  of  the  vessels  are  followed  by  free  watery  secretion.  In 
such  cases  the  indication  for  astringents  is  very  plain.  Bui  when  a 
morbid  discharge  represents  a  high  degree  of  inflammation,  the  same 
care  must  be  practised  in  the  use  of  astringents  as  in  treating  other  locd 
inll animations.  Especially  is  this  true  since  free  secretion  is  often  nature  s 
method  of  relieving  local  inrtanunaiion.  Thus,  when  abnormal  alvine 
discharges  are  dependent  upon  intestinal  relaxation,  astringents  are  most 
valuable,  but  when  ihey  are  dependent  upon  enUritiF  or  colifu,  astringent 
may  do  harm. 

IE  the  morbid  discharge  by  its  profuscness  endangers  life,  as  in  servtti 
diarrkoia,  astringents  arc  urgently  demanded-  Very  rarely,  il  ever,  are 
these  discharges  oiher  than  paralytic  in  their  origin  ;  even,  however,  if 
they  be  due  to  over-action,  an  astringent  may  be  necessary  to  check  their 
excess!  V  en  css- 

Another  indication  for  the  use  of  astringents  is  to  check  htmorrkage. 
and  the  same  general  reasoning  is  applicable  to  this  as  to  the  other  indi- 
cations. Hemorrhage  dependent  upon  over-action  demands  other  treat- 
ment than  by  astringents.  Sometimes  in  these  cases  it  is  necessary, 
however,  to  check  the  hemorrhage  nt  all  hazards,  and  then  astnngents 
may  be  used  in  conjunction  with  other  measures,  although  they  may  be 
to  some  extent  contra- indicated.  Some  of  the  astringents  are  employed 
locally  to  check  hemorrhage  due  to  traumatic  or  other  ruptures  of  ves- 
sels. In  such  cases  the  astringents  are  employed  as  sl^pHes.  and  do  not 
act  so.  much  by  their  astringency  as  by  coagulating  the  albumin  oE  the 
blood  and  thus  forming  a  dot  and  mechanically  arresting  the  flow. 

Under  certain  circumstances  there  seems  to  be  a  general  relaxation  or 
loss  of  tone  throughout  the  whole  system,  which  may  be  best  met  by  a 
consentaneous  use  of  tonics  and  astringents. 

VEGETABLE   ASTRINGENTS. 

The  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and 
as  it  is  almost  their  sole  therapeutic  principle  and  represents  them  very 
closely,  it  seems  proper  first  to  consider  it,  and  afterwards  to  point  out 
any  especinl  therapeutic  virtues  the  rnide  drugs  of  the  class  may  possess. 


ACIDUM    TANNICUM^TANNIC  ACID.     U,  S. 

There  are  two  generic  varieties  ol  tannic  acid,  the  g^lo-  and  the  kine- 
tannie :  of  these  the  former  yields,  upon  exposure  to  the  air  in  a  moifli 


Te,  gallic  £uid^  the  latter  a  gflaiirwus,  inert  substance.  They  are 
urthcr  distinguished  by  tlic  color  of  the  precipitates  which  they  yield 
with  the  persalls  of  iror  ;  gallo-iaimic  acid  producing  a  blue-black,  kino- 
tannic  a  green-black  color. 

The  official  tannic  acic! — the  gallo-tannic  acid — 13  obtained  by  treating 
powdered  galls  with  washed  ether,  which  on  standing  separates  into  two 
stiaia,  the  upper  of  which  is  ethereal  and  contains  chiefly  the  coloring- 
matter  and  other  impurities.  The  lower  watery  stratum  contains  the 
tannic  acid^  which  Is  recovered  by  evaporation. 

Commerdal  tannic  acid  is  a  light,  feathery,  ncn-frystatti't\€  powder, 
of  a  yellowish -white  color,  a  faint  odor,  and  an  a^itringent.  somewhat 
bitter  taste.  When  absolutely  pure^  it  is  colorless  and  (ree  from  odor 
or  taste  other  than  that  of  astringency.  Its  reaction  is  strongly  actd, 
and  it  unites  freely  with  both  organic  and  inorganic  bases.  It  is  I'ery 
freely  soluble  in  water,  even  more  ao  in  glycerin,  somewhat  so  in  dilute 
alcohol,  scarcely  at  all  in  absolute  alcohol,  and  not  at  all  in  ether  free 
Erom  water.  With  salts  of  the  alkaloids  it  produces  a  whitish  precipitate, 
very  soluble  in  acetic  acid  :  with  persalts  of  iron,  a  black  (bluish  or 
greenish)  precipitate;  with  Ume-water,  a  precipitate  which  ia  at  (itst 
whitish,  then  gray^  dingy  greenish,  and  finally  brownish  ;  with  gelatin 
or  albumin,  a  whitish  coagulum.  All  of  these  secondary  products  are 
tannales. 

Phvsiological  AcrroN. — Applied  locally^  tannic  acid  is  a  very 
werful  astringent,  causing  contraction,  and,  in  the  case  of  a  mucous 
menibiane,  great  dryness,  Sometimes,  when  it  is  used  very  freely,  its 
irritant  influence  seems  to  overcome  its  astringent  action,  and  we  have 
seen  diarrhcea  result  from  its  administration.  Several  experimenters 
Rosensiein.'  Fikentscher')  have  denied  that  it  causes  contraction  of 
c  blood-vessels,  because  when  they  applied  it  to  the  exposed  mesentery 
a  "  Cohnheim  frog,"  stasis  of  the  blood,  with  dilatation  of  the  vessels, 
not  preceded  by  contraction,  occurred.  Daniels,'  however,  using  rabbits, 
obtained  diScrent  results,  and  Lewin  has  shown  that  the  method  of  ex- 
perimentation is  faulty.  Clinical  e>:perience  abundantly  proves  that  tannic 
id  applied  to  relaxed  mucous  membranes  affects  their  whole  substance. 
Tannic  acid  coagulates  albumin  with  so  much  aviditj'  that  it  has 
been  supposed  to  be  incapable  of  absorption,  but  the  very  elaborate 
investigations  of  Lewin'  cast  much  doubt  upon  the  older  views  on  this 
subject  Thrown  rapidly  into  the  blood,  it  undoubtedly  causes  a  fatal 
hromboais  ;  but  Lew^in  asserts  that  when  it  is  injected  slowly  and  in 
oderate  quantities  the  resulting  aibumin  tannate  is  held  in  solution 
<y  the  alkaline  carbonates.  He  has  also  discovered  diat  while  tannin, 
in  five  per  cent,  solution,  precipitates  peptones  out  of  watery  solution, 
it  is  powerless  in  the  presence  of  hydrochloric  acid.  Assuming  the 
coirecmess  of  ihe  in  vest  igai  inns  of  Lewin.  it  is  plain  that  tannic  acid. 
when  put  in  the  stomach  in  small  doses,  must  to  some  extent  be  ab- 
snrbed  unchanged.      Lewin  also  asserts  that  it  is,  at  least  in  part,  elimi- 
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nated  unaJtcred.  as  he  has  fre^ucnily  recovered  it  from  iLe  uriDc    k 
the  same  time  it  seems  very  probable   ihat   most  o*  the  tannk  aod^ 
converted   into  gallic  acid,   dllier  in  the  stomach   belore  absorpboaflr 
Bubscque^idy  in  the  syatem.  smce  ir  ihe  viscera  of  a  rabbit  poiwnedinrt 
it|  SchroR'^  toiind  only  g;a]ltc  acid  ;  and  according   lo  Clarus.*  tiic^rds 
part  of  ingested  tannic  acid  can  be  recovered  from  the  stools  as 
laiinate  t»r  as  jjallic  arid.     The  recent  researches  of  Stockman' 
possible  reconciliation  of  the  results  of    Lcwin  with   ihow  ol  x\it  oik 
observers-      Stockman  finds  that  when  tannic  acid  is  given  to  ih  ktf« 
animals  only  a  trjctr  ai  n  appears  in  the  blood,  while  gallic  add  cube 
obtained  In  abundance  from   the  urine,  wjth  occasionally  a  small  asoM 
of  tannic  acid.      U,  however,  sodium  tanr^te  be  given^  tannic  aod 
peais  in  abundance  in  the  urine,  unth  a  Uttle  gallic  acid.     The 
nation  oficrcd  by  Slockman  of   ibis  b  probably  correct,— ^larady, 
tannic  acid  is  usually  converted  in  the  stomach  into  an  ^bumiaous 
nate.  which  is  dissolved  with  grest  difficulty  in  the  intestinal  juices, 
[hat  time  is  aflorded  for   the  conversion  of   the  tannic  inio  gallic 
whereas  an  alkaline  tannalc  b  absorbed  at  once  and   rapidly  elimiiuUi 
unchanged.      When  tannic  acid  is  exhibited  in  medicine  it  is  in  all  prob- 
ability almost  entirely  [ronveried  intc  g;illit  acitl.      Wohler  and  Frcricla 
have  also  found  gallic  acid  with  pyrogallic  add  in  the   urine  ahcr  tk 
exhibition  of  tannic  acid.      Whether  it  acts  chielly  as  tannic  or  as  gplHc 
acid,  it  seems  after  absorption  to  exert  marked  astringent  powers.      I.fwtd 
has  shown  that  in  frogs  poisoned  with  it  the  muscles  are  shortened  and 
narrowed,  and  when  loaded  stretch  less  and  recover  their  original  lej^b 
more   nearly   than  do   normal   muscles.      Kiichenmeister '    and    Hentti^ 
state  that  in  poisoned  cats  the  spleen   is  notably  diminished  hi  size  and 
increased  in  hrmncss  ;  and  Lcwin  has  found  in  rabbits  that  tannic  add 
causes  primary  arrest  of  the  urinary  secretion,   followed   by  a  marked 
increase  of  the  Row. 

Therapeutics, — As  tannic  add  undergoes  in  the  system  partial  con- 
version into  gallic  acid,  the  latter  is  to  be  preferred  to  it  when  the  part 
to  be  acted  on  can  be  readied  only  throngh  the  circulation.  As  a  local 
application^  tannic  acid  b  much  more  powerful  than  gallic  acid.  Lo- 
cally applied,  it  may  be  used  to  evercome  rgiaxoiion,  as  in  spongy  guna, 
trterctirial sore  mouth.  heiMorrhoids ,  and  chronic  sort  throat.  T^ycfutk  hoA- 
crrhttge  it  may  he  used  whenever  the  source  of  the  flow  can  be  reached 
directly,  as  in  epUiaxU,  hamat^mffsis,  hem<»rrh(ig€ from  the  bo^^cfs.  etc, 
To  arrest  f^xcessive  secretion  it  may  be  employed  locally  in  itucorrhitti. 
diarrhi^a.  eld  abscesses,  chronic  tikcrs^  txccsslve  perspiration,  osmidrosis, 
and  various  diseases  of  the  skin.  It  is  also  ol:en  very  useful  for  the  pur- 
pose of  hardening  parts  evposed  to  friction,  as  in  cases  of  sore  mppUs 
and  tender  feet. 

Toxicology. — Tannic  acid  can  scarcely  be  called  poisonous ;  although 
Rollett  reports  the  case  of  a  young  girl  in  whom  a.very  large  quantity  of 
it  induced  severe  gastric  and  aljdoniiral  (>ains,  with  obstinate  vomiting 


J 


ASTRINGENTS, 


3^1 


and  constipation,  fever  and  general  malaise.  Both  Schrofl  and  JudcU 
assert  that  eighty  grains  of  it  cavse  no  symptoms  of  importance  in  the 
rabbit. 

As  an  atttidcie  it  is  useful  in  tartar  emetic  poisoning,  forming  an  in- 
soluble antimony  lannate.  ll  is  also  the  best  chemicaj  antidote  Jor  the 
poihtinous  alkaloids  ;  but,  as  the  compounds  it  miikes  with  them  are 
do^-ly  dissolved  by  the  llaids  of  the  alimentary  canal,  it  must  always  be 
followed  by  emetics  and  cathartics. 

Administration.— When  given  to  act  on  the  stomach,  as  in  ha?ma- 
tenicsis,  tannic  acJd  should  be  in  powder,  ten  to  twenty  grains  (o-fr-i.^ 
Gm.  ),  When  the  bowel  is  to  be  influcnccdi  3s  in  diarrho^^  the  drug 
should  be  administered  in  piJi,  three  to  five  grains  (0.2-0.3  Gm,),  so 
that,  if  possible,  it  may  pass  the  pylorus  undissolved.  For  local  use  the 
glyccrite  of  tannic  acid  (Glvceritum  Acidi  Tannic:.  U.  5.,  twenty  per 
cent.)  may  be  employed,  or  the  ointment  (UNGUENTtJH  Acior  Tanvici, 
U.  S.,  twenty  per  cent.),  or  tiie  troches  (Trochtscl  Acidi  Tannici, 
U.  S.p  one  grain  each).  Tannic  acid  enters  into  styptic  collodion  (CoL- 
LODIVM  Stypticum,  U.  S.  ,  twenty  per  cent, ). 

A  preparaiici;  of  tannic  add  which  haa  come  into  notice  since  the  last 
revision  of  the  \J.  S.  Pharmacopccia,  and  is  not  yet  official,  is  Tannalbiw, 
a  tannin  a/3nmjfiaU  propos&i  by  Gottlieb,  which  contains  about  half  of  its 
weight  of  tannin.  It  is  a  light  Lrown  powder,  insoluble  In  water  or  the 
gastric  juice,  tasteless,  cdorlc55,  and  not  at  all  irritant  to  the  mucous 
membrane.  As  a  local  application  externally  it  is  too  feeble  to  be  of 
value.  When  taken  internally  it  probably  is  decomposed  in  the  intes- 
tines and  tannic  acid  slowly  liberated  ;  certainly  we  have  used  it  with  the 
utmost  aalistaction,  and  believe  ii  to  be  an  extremely  valuable  remedy  in 
the  treatment  of  chrottir  catarrh  or  other  condition  of  the  intestines  with 
relaxation  and  e^icessive  discharge.  We  have  never  seen  any  evidences 
of  irritation  of  the  stomach  or  disarrangement  of  digestion  caused  by  It. 
It  has  been  strongly  recommended  by  certain  clinicians  in  rhranic  Brigfd  s 
disease  with  great  loss  of  albumin.  Dose,  fifteen  to  thirty  grains  (i-j 
Gm,)  three  to  six  times  a  day,  in  powder  or  capsule. 


ACIDUM    OALLICUM— OALUC   ACID,    U.S, 

Gallic  acid  is  a  white,  powdery  substance,  m  fine  acicular  prisms,  sol- 
uble  in  one  hundred  parts  of  cold  water,  in  three  parts  of  boiling  water, 
and  freely  soluble  in  alcohol  and  in  ether.  Its  taste  is  acidulous  and 
astringent. 

According  to  the  usual  method,  gallic  acid  is  prepared  by  the  tx- 
po*siire  of  moistened  powdered  nutgalls  in  ^1  warm  place  for  a  month.  A 
species  of  fermentation,  with  the  development  of  a  peculiar  fungus,  is 
said  to  occur,  during  which  ox^'gen  ia  absorbed,  carbonic  acid  is  evolved, 
and  glucose  and  gaUic  acid  are  produced,  M.  Sacc'  has,  however,  denied 
this,  affirming  that  the  change   is  simply  one  of  hydration,  tannic  add 
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being  an  anhydride  of  gallic  acid.  Tatinic  acid  also  may  rapidly  be  con- 
verted into  gallic  acid  by  ihe  action  of  diEute  sulphuHc  acid. 

Gallic  acid  produces  with  p^isalts  of  iron  a  bluish  prccipitatCp  with  limc' 
water  a  whitish  precipitate,  changing  to  blue  and  then  to  violet  or  pur- 
plish,— ail  of  diese  precipitates  l>eing  gallates,  ll  does  Ko/  coagulalf  gfl- 
aHn  ov  aldumin,  Aw^  is,  therefore,  noi  a  styptic.  As  an  astringent  it  a 
less  powerful  than  tannic  add-  It  escapes  from  the  body  through  die 
kidneys. 

THKkAHEUTic  AcrroN. — Gallic  acid  Is  not  nearly  so  efficient  as  tan* 
njc  acid,  when  applied  locally*  but  should  always  be  preferred  when  the 
part  is  to  be  reached  through  the  medium  of  the  circulation.  It  is  useful 
as  ?»Ti  astringent  in  hantoftfysfs.  AtrJ/rahtr/n,  colliquative  sweals.  etc  It 
has  been  recommended  in  bronckorrhaa  and  in  llic  proiusc  cxpectoratiM 
of  chronic  phthisis.  In  our  liandsy  however,  it  has  completely  fail'^l  in 
the  latter  aflections.  !n  Brig hf  s  disease,  when  there  is  an  abnormaJlv 
large  SErcrcLion  of  highly  albuminous  urine,  it  may  lessen  very  maleHdJly 
the  excretion  of  albumin. 

Administration, — The  dose  of  gallic  add  is  ten  u>  thirty  grains 
Co.6-3  Gtn. )  in  capsules  or  ptiwder,  repeated  j5w  re  neiAt. 

QALLA— Gi^LL^.     U,  S. 

Galls  are  vegetable  excrescences  which  are  produced  by  the  deposi- 
tion of  the  ova  of  insects.  They  occur  on  almost  all  Idnda  oE  plants, 
even  on  lungt,  but  the  official  gall  is  developed  on  the  Quercus  lusitaoica 
by  the  act  of  the  fly  Cynij^a  galls  tinctoris.  There  are  in  commerce  two 
varJedes  of  galls,  derived  chiefly  from  the  Levant,  The  blue  or  greoi 
gatls  are  globular,  solid  bodies,  from  the  size  of  a  pea  to  that  oi  a  hick- 
ory-nut, externally  smooth,  or  more  commotily  marked  with  large  tuber- 
cles. They  are  the  young  galls  which  have  been  gathered  beJore  d« 
ova  of  the  fly  have  hatched,  or  before  the  caterpillar  lias  ea.ien  out  the 
interior  of  its  birthplace.  The  •white  gaifs  are  large,  lights  hollow  boc^es. 
with  a  hole,  through  which  the  Cynips  has  escaped  after  having  fed  upon 
the  interior  during  its  whole  larval  life*  They  contain  but  little  tannic 
acid,  and  are  of  comparatively  little  value. 

Therapeutics. — The  sole  value  of  galls  is  as  the  source  of  tannic 
acid.  As  gallsj  they  should  not  be  used  in  medicine  ;  the  tincture 
(Tjnctura  Call^ — twenty  per  cent.,  U.S.)  and  the  ointment  (Un- 
GUKNTUM  Gallj£ — twenty  per  cent.,  U.  S.)  are  still  sometimes  used, 

CATECHU— CATECHU,     U.  S.  H 

An  extract  of  the  wood  ol  an  East  Indian  tree. — the  Acacia  Catechu. 
It  occurs  in  masses  of  various  shapes,  or  in  small  fragments,  of  a  dull 
rcdtiish' brown  color,  and  having  a  biltenshj  astringent,  and,  after  a  titnei 
sweetish  taste.  It  contains  kino-tannic  and  catechuic  acids.  PaU  cati- 
chu,  or  gmnhir,  which  is  official  in  the  British  but  not  in  the  United  Stales 
Pharmacopceia,  occurs  in  small  cubes,  about  an  inch  in  diameter,  lighter 
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thaji  water,  pale  yell owish  within,  deep  yellowish  or  reddish  brown  exier- 
naUy,  Catechu  is  a  powerful  astringent.  Dose,  for  diarrhcta^  twenty  lo 
thirty  grains  (1.5-J  Cm,)-  Dose  oi  compountl  tincture  (TiNCTURA 
Catechu  Composita — ten  per  cent.,  U,  S.J.  one  to  three  fluidrachma 
(4—13  Cc)  ;  troches  (Trochisct  Catechu,  U.S,  J,  one  grain  each. 

KINO— KINO,     U.S. 

The  inspissated  juice  of  Plciocarpus  marsupium  and  of  other  trees. 
It  occurs  in  sindl,  irregular,  angular,  shining,  reddish,  brittle  fragments, 
of  a  bitterish,  highly  astringent,  and,  after  a  time,  sweetish  taste.  There 
are  four  varieties, — the  East  India,  Weiit  India,  Botany  Bay,  and  African. 
01  these,  the  hret  b  common,  the  second  rare,  and  the  last  two  are  never 
seen  in  our  market.  Kino  contains  kino-tannic  add,  and  in  its  therapeutic 
powcre  is  almost  identical  with  catechu.  Dose,  twenty  to  thirty  giains 
(1.5-2  Gm.)l  of  a  tincture  ^Tinctura  Kino— ten  per  cent.  U.S.)^ 
one  fluidrachm  (4  C.e-)^ 

HiEMATOXYLON— H^MATOXYLON.    U.S. 

The  heart-wood  of  HaimatOJtylon  Campcchianum,  or  logwood-tree, 
a  native  of  Central  America, — a  dense,  heavy  wood  o!  a  deep  reddish- 
brown  color,  containing,  besides  kiro-tannic  add,  a  crystalline  principle, 
Heematin  or  M<£ntatoxylin ,  which  when  pure  is  yellow,  but  readily  yields 
red  or  purple  dyes.  According  to  F.  Combcmalc,*  hixmatoxylin  is  capa- 
ble of  causing  a  fatal  intoxication,  commencing  with  rigors  and  fever 
and  ending  in  vomiting,  anuria,  coma,  and  collapse. 

Hiematoxylon  is  a  mild^  efficient  astringent,  valued  oa  account  of  ita 
sweetish  taste,  Jt  is  readily  taken  by  children,  but  is  sometimes  objected 
10  on  account  of  the  siiiining  of  the  diapers  by  the  blood-red  stools  which 
it  produces.  Dose  of  cjttracl  (ExTRACTUM  H-^iMAroxYLJ,  U.  SO.  ten 
to  thirty  grains  (o.  65-2  Gm. ). 

The  following  formula  oflers  an  efSdent  and  elegant  remedy  lor  diarrfueas  of 
relaiatian  ;  the  proportions  may  be  varied  to  suit  irdividaa]  cases.  B  Eit,  h^ma- 
tonyli*  3u;  Add.  sulph.  aromat,,  f^iii ;  Tinct  opii  camph.,  fgisa;  Synipi  Eingib- 
q.  a.  ad  fjvi,     M.— Dose,  a  lablespocnful,  properly  diluted. 


* 


KRAMERIA— RHATAHT.     U.S. 

The  roots  of  Kntmeria  triandra,  a  native  shnib  nf  Peru,  and  of 
Kranieria  Ixina,  a  shrub  growing  in  Colombia.  British  Guiana,  and 
Northern  BrazIL  This  woody  root,  as  it  occurs  in  our  markets,  varies 
from  one-fourth  of  an  inch  to  one  inch  iri  diameter,  and  from  hall  a  foot 
to  three  feel  in  length.  The  readily  separable  bark  is  of  a  deep  reddish 
color.  The  internal  woody  portion  is  of  a  lighter  hue,  although  de- 
cidedly reddish.  The  bark  contains  a  much  larger  percentage  of  the 
active  principle,  kino-tannic  add,  than  the  wood,      Rhatany  ts  a  powerful 

*  Bull.  GfH  de  TMrafi..  1A94.  cjixvli. 
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astringent,  aimikr  in  virtue  to  kino  and  catechu,  but  is  never  administcrd 
in  powder.  Dose  of  the  extract  (Extractum  Krxmeri^,  US,  J, 6^? 
to  ten  grains  (0.3-0-6  Gm.)i  of  tlie  tincture  (T^nctura  Krameria— 
twenty  per  cent,  U-  S.J.  half  to  one  tluidrachm  ^2-4  Cc.j  ;  ol  ]ht 
fluid  extract  (ExTRACTUM  Kblamehia:  Fluidum,  U.  S.),  twenty  minine 

QuERCUS  Alqa.  U.  S.  ,  and  Quercvs  Tinctoria  are  the  inner  barb 
of  Uie  trees  whose  names  they  bear,^lhe  zcki!^  and  the  ^/^r^  cak  respo- 
tively.  The  latter  b  a  rough,  yellowish-brown  bark,  which  is  used  m 
dyeing,  under  the  name  of  qucrdlrott.  On  account  of  its  iuipaniDg 
readily  its  color,  il  b  rarely,  if  ever,  employed  in  raedidne.  White  oak 
bark  also  stains,  but  not  nearly  so  deeply  as  does  black  oak  bark,  aaJ, 
containing  a  large  percentage  ol  gallo-tannic  acicJ,  is  used  as  a  means 
oi  making  cheap  astringent  infusions  for  baths,  vaginal  wasbes,  etc,  al» 
in  powder  for  pouldees, 

Rosa  Gai-Lica,  U.  S.,  is  the  dried  petals  of  the  half-opened  fl 
of  the  hundred -leaved  rose.  They  are  of  a  deep  red  color,  of  a  pi 
Bcarcely  astringent  taste,  and  contain  a  small  percentage  of  g^o-taiuue 
add,  red  coloring- matter,  and  a  trace  of  volatile  oil.  Sulphuric  add 
changes  their  infusions  or  tinctures  to  a  bright  red  color.  They  arc 
almost  destitute  of  therapeutic  virtues,  but  their  preparations,  except  tht 
fluid  extract,  are  used  as  elegant  vehicles.  The  U.  S.  Pharmacopona 
recognizes  a  fluid  extract  (ExTRACrUM  RoSjE  Eluidum),  aLoney  (Mel 
Ros^— twelve  per  cent. ),  a  confection  [Confectio  Rosje),  and  a  synip 
(SyrUPUS  Ros^ — fluid  extract,  12.5  per  cent.). 

Rosa  Crntifoi4A,  U.  S.,  or  Paie  Rgsc,  contains  Ittde  tannic  aad» 
with  a  volatile  oil,  and  Is  iwed  simply  on  account  of  its  pleasant  odor :  out 
of  it  are  prepared  rose-water  CAqL'a  Ros,e,  U,  S.  )  and  the  very  elegant, 
bland  emollient  ointment,  cold  cream  (Cnciukntum  Aqu.^  Ro5-t,  U.  S-)- 

Geranium,  U,  S,,  is  the  rhizome  of  Geranium  maculatum  Linn.,  an 
indigenous  herbal  plant.  It  occurs  in  pieces  from  one  to  three  inches 
long,  one-quarter  to  one-half  inch  in  thickness,  wrinkled,  contoncd, 
tuberculated,  often  fibrillated,  brownish  externally,  grayish  iniemally. 
The  laste  is  a  nearly  pure  astringent  one.  It  contains  a  large  percentage 
of  gallic  and  tannic  acids,  and  is  a  somewhat  popular  astringent  It  may 
be  btnlcd  in  milk  for  children  needing  a  mild  astringent.  Dose,  twenty 
to  thirty  grains  (1.35-2  Gm.).  Dose  of  the  fluid  extract  (Extractum 
Geranii  Fluidum,  U.  S,  ),  thirty  minims  to  a  fluidrachm  (2-4  CcV 

Rntjs  Glabra.  V.  S. — The  (rutl  or  berries  of  the  sumach  conbiina 
very  larjje  percentage  of  tannic  and  malic  acids.  They  are  not  used  in- 
temafly.  but  their  fluid  extract  (Fxtractum  Rhois  Glabr-i:  Fluidcm, 
U,  S.)  afford^  a  very  superior  gargle  in  ang^iit^sc  affectwtts.     It  may  be 
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dituted  wilh   From   two  to  four  parts  of   water,  and  pnta^ium  chlorate 
added  Ca  saturation. 

Ar-ARic.^Under  the  name  of  Agaric  various  sped«  o\  Fungi  bclonjB^- 
ing  to  the  genus  Boietus  have  been  employed  from  lime  to  time  in  medi- 
cine. OI  these  the  -u/hiU  agarit.  or  purging  agaric  ai  writers,  la  obEaine<l 
from  Boletus  laricb,  the  fungus  of  the  European  larch.  It  contains  a 
whitish,  very  bitter  acid,  variously  known  as  agaric  acid,  or  agariciHic 
acid,  slighdy  sokible  in  cold  water,  moderately  so  in  hot  water  Accord- 
ing to  the  researches  of  Hofmeister,'  agaric  acid  has  upon  the  lower 
animals  very  liltic  influence  except  in  arresting  ihe  secretion  of  sweat 
by  paralyzing  the  peripheral  nerves  <jf  the  sweat- glands.  Both  the  im- 
pure extract,  known  in  commerce  as  agarinn,  and  agaric  aciil  have  been 
extensively  used  for  the  purpose  oi  arreating'  cifWqu^tHvc  sweats,  and  in 
our  experience  are  valuable  remedies.  The  only  untoward  effect  ever 
produced,  even  l>y  the  largest  dose,  is  irriiaiion  of  the  gastro-intestinal 
canal-  Two  to  five  grains  fo-13-0.  j  Gm.  >  of  the  ogaridn  may  be  given 
three  times  a  day,  commencing  with  the  smaller  dose  and  increasing- 
According  lo  Hofmeister,  the  dose  of  the  pure  acid  is  from  one-sixteenth 
lo  one-third  o(  a  grain  (0,004-0,02  Gm, ). 

MINERAL  ASTRINGENTS. 

AL.UMEN— ALUM,     U.S.     (POTASSIUM    ALUM.) 

Fonnerly  the  double  salt  of  alumina  and  potassium  constituted  the  or- 
dinary alum  as  well  as  the  oflicial  drug.  Ammonia,  as  a  secondary  product 
in  the  manufacture  oE  coal-gas.  has  become  so  cheap,  however,  th^t  it  is 
now  used  very  largely  instead  of  potassium,  although  the  potash  alum  is 
alone  recognized  in  our  official  standard.  The  two  salts  arc  identical  in 
physical  and  medical  qualities,  but  when  the  ammonia  alum  is  triturated 
with  lime  the  odor  of  ammonia  is  at  once  evolved.  Alum  occurs  in  octa- 
hedral colorless  cr>-3tal3,  which  are  often  aggregated  into  large  masses. 
Its  taste  is  astringent,  acidulous,  and  sweetish.  It  is  soluble  in  nine 
parts  of  water  at  59"  F.  and  in  one-third  part  of  boiling  water.  It  is 
slightly  efflorescent,  and  when  heated  parts  with  its  water  of  crystalliia- 
lion  and  is  converted  into  a  white  powder  CAl^men  EXSICCATUM,  U,  S,, 
Of  Dried  Afuitt )  The  alkalies  and  their  carbonates,  lime,  magnesia  and 
its  carbonate*  potassium  tartrate,  and  lead  acetate  are  incompatible  with 
alum- 

Phvsio LOGICAL  AcTioN. — As  alUm,  even  in  very  dilute  solutions, 
coagulates  albumin.  It  vroLild  appear  as  tliough  it  could  not  be  absorbed. 
Since,  however,  both  George  B,  Wood  and  A.  Still6  assert,  on  what 
authority  we  do  net  know,  that  aiiimina  can  Iw  detected  in  the  urine 
of  persons  taking  it,  it  or  its  derivatives  must  find  a  way  into  the  blood. 
What  changes  it  underRoes  in  the  alimentary  canal,  or  in  what  form  it 
enters  the  blood,  is  not  known, 
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Applied  to  a  llssut^,  k  act5  ais  a  very  poweriul  astiingent  and  Irtiunt, 
Orfila  found  that  in  dogs  one  or  two  ounces  of  h  simply  induce  vblcm 
vomiting  and  purging,  while  in  Mitscherlich's  ejitpeninents  t^vo  drachma 
of  it  pr(xJuced  Jn  rabbits  f^ital  gustritis.  Gvidentl)'  on  account:  of  their  i^^ 
bilky  to  vomit.  In  matin  large  dosts  internally  produce  symplonja  ol 
violent  gastric  irritation.  One  ounce  and  five  drachms  of  the  burnt  aliwi 
caused  death  in  a  man  in  eight  hours.' 

Thehapei'TICS. — Alum  may  be  used  locally  lo  serve  all  the  pu- 
po^es  of  a  very  active  astringent.  It  has  been  employed  very  frequodlir 
with  success  as  a  stj'ptic  to  arrest  hemorrhage  ;  and,  applied  by  ilit 
atomi^aIion  of  its  saturated  solution,  we  have  lonnd  it  of  signal  sertire 
in  hirm<tpiysis  and  in  ir&nckorrhira.  It  also  frequently  enters  into  Etc 
composition  of  gargles  lor  sore  throat ;  but  this  practice  is  to  be  repro- 
bated, since  alum  acts  very  destructively  on  the  teeth.  In  cDfliq^iaibt 
sar^aij.  sponging  at  bedtime  with  alum-water,  or,  still  better,  the  taldrig 
of  an  olum-watcr  bath,  will  otten  materially  aid  in  restoring  the  Jest 
tone  to  [he  skin.  In  chrerifr  ulcers  with  exuberant  spongy  grarulaticni, 
and  in  certain  conditions  of  tronJuficHvitis.  alum  curd  Is  often  applifd 
with  benefit.  When  it  ia  desired  to  exert  an  astringent  action  Lipon 
the  internal  organs,  alum  ts  not  nearly  so  useful  as  other  membera  oi 
the  class. 

Owing  to  its  irritant  properties,  alum  when  g[iven  in  sufBcient  amouw 
acts  as  a  mechanical  emetic,  but  is  too  uricerlain  in  its  action  to  beo' 
much  value. 

So  long  ago  as  the  last  century,  Crashiiia.  of  Holland,  commcndfd 
alum  In  eoiica  pidonum^  and,  although  for  a  long  time  its  value  was  ooi 
recognized,  abundant  confirmative  tesdmony  has  recently  been  brougbi 
forward.  Since  it  is  a  soluble  sulphate,  it  is  of  course  a  chcnuca]  anti- 
dote to  any  lead  salt  which  may  be  in  the  alimentary  canaJ.  It  is,  ho*- 
ever^  of  service  when  there  is  no  lead  in  the  primfp  vi®,  and  must  an 
in  some  way  as  yet  unknown,  tt  has,  indeed,  been  used  with  asBertcd 
success  in  other  neuroses  of  the  alimentary  canal, — \ts.  gastraigi€k  and  in 
hitesiintxi  muralgia.  Aldredge  even  commends  it  xti  kabituai  constipc- 
lien.  Dried  alum  is  sometimes  used  as  a  very  mild  escbarotic  for  iIk 
destruction  of  exuberant  granulations  in  ulcers, 

Administratjon, — An  astringent  dose  is  from  ten  to  twenty  grain* 
(0.6—1.2  Gm.  )  :  an  emetic  dose,  a  Icaspoonful  of  the  powder  for  a  child* 
a  tablcspoonful  for  an  adult,  in  syrup.  Dose,  in  coiica  pidonwn^  twenty 
to  forty  grains  (1.3-2,5  Gm.)  every  three  or  four  hours,  combined  wiih 
morphine.  Alum  £urd  may  be  made  by  dissolving  two  drachms  in  a  pini 
of  milk,  and  straining,  or  by  rubbing  the  alum  with  white  of  egg. 
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PLUM  BUM— LEAD. 
When   a  soluble  salt  of  lead  is  applied  to  a  part  in  not  too  concen- 
trated solution,  it  acts  as  an  astringent  and  sedative.      Owing  to  the  coO' 
traction  of  the  vessels  which  is  inducted,  the  tissiie  becomes  blanched. 
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and  any  inflammatory  action  which  may  be  present  is  remarkably  aficcted. 
When  in  concentraicd  solution,  ihe  mildest  preparanons  of  lead  are  capa- 
ble of  acting  as  irrilania,  increasing  or  even  originating  inSammation. 
When  the  sails  of  lead  are  taken  internally  in  therapevitic  doses,  no 
decided  symptoms  are  generally  induced,  except  a  diminution  of  the  se- 
cretions, eapecially  of  those  of  tile  alimenEary  canal.  Sometimes,  when 
lull  therapeutic  doses  arc  exhibited,  a  slight  lowering  of  the  frequency 
and  force  of  the  pulse*  is  said  10  result,  but  we  have  never  witnessed 
ihis-  The  insolutile  art  mucli  less  irritant  than  the  soluble  lead  prepa- 
radons. 

Tox ICO Lo G V.  ^ Acute  lead- poisoning  is  usually  produced  by  nsoluble 
salt,  notably  the  acetate  ;+  but  a  case  reported  by  Freyer'  shows  that 
while  lead  and  other  insoluble  preparations  n\Ay  act  as  violent  and  even 
latal  irritant  poisons.  When  the  acetate  is  ingested  in  toxic  dose,  the 
first  symptom  is  usually  a  persistent  sweet,  somewhat  metallic  taste ; 
tha  in  a  few  minutes  b  followed  by  vomiting,  which  may  or  may  not  be 
preceded  by  nausea.  The  matters  vomited  arc  often  milky  white,  from 
the  presence  of  lead  chloride,  A  se\ete  burning  persistent  pain  in  the 
abdomen  now  comes  on,  and  is  acconipanietl  by  a  craving  lor  drink. 
There  may  be  obstinate  constipation,  or  diarrhoea  may  ensue  :  in  cither 
case  the  stools  are  generally  black  Irom  the  sulphuret  of  lead.  In  certain 
cases  a  state  of  collapse  is  developed  :  the  pulse  falls  to  40  or  50  per 
minute,  the  voice  b  lost,  the  face  is  deadly  pale,  the  Ups  arc  livid*  and 
syncope  seems  imminent.  In  other  instances  the  nervous  symptoms  may 
predominate,  or  ihey  may  accompany  tho^e  of  disordered  circulation  : 
cramps  in  the  calves  cjf  the  legs,  severe  neuralgic  pains  in  the  extremi- 
ties, paralysis  and  anaslhesia,  vertigo,  stupor,  may  any  or  all  of  them 
be  present  In  fatal  cases^  coma,  with  or  without  convulsions,  finally 
develops.  A  distinctive  mark  of  lead -poisoning,  which  occasionally  is 
present  very  early,  is  the  blue  line  upon  the  gums.  After  death  inflam- 
mation of  the  alimentary  mucous  membrane  is  sometimes,  but  not  always, 
found.      One  ounce  of  lead  aceliite.  subacetaie,  or  nitrate  may  take  life. 

The  treatment  of  am/r  fead-pijisonifig  consists  in  the  evacuation  of 
the  stomach,  the  exhibition  of  sodium  or  magnesium  sulphate,  and  the 
meeting  of  the  indications  as  they  arise.  The  Epsom  and  Glauber's 
salts  act  as  chemical  antidotes,  by  precipitating  the  insoluble  sulphate  of 
lead,  and  also,  if  in  excess,  empty  the  bowel  of  the  compound  formed. 
To  allay  the  gastro- intestinal  irritation,  albuminous  dnnlcs  should  be  given 
and  opium  freely  exhibitcd- 

Stiha^uU  and  chronic  Uad-p^u&Htnff  are  almost  always  accidental,  and 
occur  most  frequendy  among  those  whose  occupation  exposes  them  to 
daily  contact  with  some  compound  of  the  metal  :  manufacturers  of  white 
lead,  painters,  glaziers,  and  similar  artisans  fumbh  the  greater  number 

•  Ste  tsidlflw'5  ObwTTanrir^«(tHjot«l  hyStJTl*},  'Hirrafiftilifi,  second  ftfttion,  I    177. 
T  Accjirding  ia  Husi^mrtnd  {lfainfttuf*t  ilrr  Taziroliifftf).  iht  fkmdt^  dt  iunfUwn, 
lufqcpAiifi  during  ihc  reign  nf  Ltmis  XIV  ,  wjw  composed  chiefly  ot  ttad  acctalc. 
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of  victima,     They  may  be  seen,  however,  in  persons  of  all  conditions  of 

life,  for  although  neither  food  nor  drink  is  often  purposely  aduJtt^ated 
with  lead,  yel  it  is  Ireijuently  Jniioduuefl  iiilo  the  system  accidentally 
along  with  those  necessities.  Lead  pipes  are  habitually  used  for  die  con- 
veyance of  water,  and  when  the  water  contains  salts  of  lime,  even  in 
minute  proportion,  no  evil  results,  because  through  the  decomposition 
which  ensues  insoluhle  coatings  are  deposited  on  the  inside  of  the  pipes.* 
When  the  Avatcr  is  pure,  no  such  reactions  occurring-,  ihc  lead  is  slowly 
dissolved  in  the  form  of  a  carbonate,  and  poisoning  may  result.  Poi- 
soning has  also  frequently  resulted  from  the  employme.m  of  cosmetics  and 
hair-dyes,  from  the  internal  or  external  medical  use  of  lead  pieparadons,' 
from  cooking  bread  with  painted  wood,'  from  imperfectly  burnt  pottery," 
from  habitually  biting  silk  thread  whioh  rascally  manufaclureni  often  load 
with  lead  to  give  weight  to  Jt.t  from  lead  buUets  retained  in  the  body 
(Vuceti^*),  and  in  other  curious  ways. 

That  form  of  lead-poisoning  in  which  coljc  is  the  most  decided  symp- 
tom is  often  spoken  of  as  sit^acuic.  After  some  days  of  malaise  and 
wrctchedneas,  or  sometimes  very  suddenly,  the  snctim  is  taken  with 
abdominal  colicky  pains,  which  increase  in  intensity  until  they  become 
very  severe.  They  are  constant,  with  occasional  exacerbations,  are  some- 
times dull,  sometimes  sharp,  arc  generally  described  as  twisting,  and 
seem  to  centre  around  the  umbilicus.  Verj'  often  there  are  repeated 
retching  and  viiniiiing.  The  walls  of  the  alxlonien  are  retracted,  rigid, 
knotted  ;  the  bowels  arc  obstinately  costive  ;  the  tong^ue  b  contracted 
and  whitishj  the  appetite  ET^ne,  and  the  thirst  sometimes  excessive. 
Neuralgic  pains  in  the  thorax  and  in  the  extremities  are  of  frequent 
occurrence.  In  some  cases  the  conjunctiva  is  distinctly  ictcroid.  This 
condition,  which  is  known  as  r^/iVa  fiicicnum,  or  /ead  colit^  may  after  a 
time  abate,  and  the  patient  convalesce  ;  more  usually,  however,  the 
attacks  lecur  from  Lime  to  time,  becoming  gradually  less  severe  and  dis- 
tiiKtive,  and  the  patient  graduiilly  passes  into  chronic  I  cad -poisoning. 
Occasionally  the  colic  increases  (n  severity  ;  sometimes  the  course  of  the 
disease  is  interrupted  by  various  violent  accidents. 

The  cases  of  chronic  k^d-Pcis&ning  vary  so  much  in  their  symp- 
tomatology as  almost  to  baffle  concise  description.  It  has  seemed  to  us 
tint  the  symptoms  can  best  be  studied  by  arranging  the  cases  in  groups, 
htti  it  must  be  remembered  that  in  nature  not  only  do  these  groups  sh^de 
tMO  one  another,  but  also  that  there  are  all  kinds  of  mixed  cases, — cases 
vUA  offer  simultaneously  or  successively  symptoms  of  two  or  more  of 
iftMft  Wious  groups. 


\  eiUv .  479. 

4  ^%ttaiK  tt%A-\*caianmg  \s  pUM\vci-'<i  murh  mnrc  f^■■qa(^Tl11y  by  insoliilile  ttian  by  so\- 
iif  Ipad,  Qiid  ti  L4  [>robnt>lr  Ibat  any  ^iAliimlnt  preparHlimi  may  cause 
tkmiufi  baa  killed  tiuintwT^  of  peflple.    {Six  Med.  News.  li.  iB^ ;  ^jg^ 
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The  first  group  contains  the  great  bulk  ol  cases  of  chronic  lead-poi- 
soning, at  least  as  seen  in  this  countr>"-  The  symptoms  consist  of  failure 
oi  healthy  more  or  leas  digestive  djsCu^ba^te^  and  double  wrist- druj*, — 
1,^.,  paralysis  of  the  extensor  muscles  of  each  handn  Not  rarely,  the 
only  noticeable  symptom  is  the  wrist-drop^  the  general  health  seeming  to 
tic  very  gotnl.  The  tnie  nature  of  such  cases  can  usually  be  al  once 
recognized  by  the  bilateral  character  of  the  wrist-drop,  cerebral  and 
pressure  paralyses  being  almost  invariably  unilateral.  We  have  seen, 
hott'ever,  bilateral  pressure  palsy,  and  also  one  or  two  cases  of  unilateral 
plumbic  wrisi-dropj  due  to  a  local  absorption  of  lead,  in  artisans  who  had 
one  hand  much  of  the  time  in  a  preparation  of  ihe  metal.  Similar  cases 
have  been  recorded  by  Manouvriez/*  The  wrist-drop  may  exist  alone, 
but  not  rarely  there  is  with  It  anesthesia  of  the  affected  pari,  or  somc' 
times  of  the  shoulders  or  other  unparaly^ed  portion  of  ihe  body.  When 
the  paraJysia  is  complete,  the  electro-contractility  of  the  muscles  is  in 
great  part  or  altogether  absent. 

The  rarer  forms  ol  chronic  lead -poisoning;  may  be  divided  into  the 
cerebral,  the  periphero-spinal,  and  the  nutritive. 

In  the  cerebral  cases  should  be  included  those  which  are  commonly 
spoken  of  as  tnaphali^pathia  saiumina^  or  sahtmin^  cereMHs^f 

[n  cerebral  cases  of  lead-poisoning  the  violeni  brain  symptoms  may  develop 
with  gtent  sudciennesi>,  or  m^^'  be  precedt-d  by  some  da>-s  of  headache,  ^ddiness, 
sleeplessness,  disturbed  visJcn,  strabismus,  tinnitus  aurium.  psychical  abefTfltion,  or 
utiicr  prodromes  of  brain  disturbance.  Deliriuni,  wiikh  i»  anions  llic  chief  maiti- 
fesiations  ol  The  fully  formed  ccjndition,  m-iy  be  milJ,  bui  is  ufitn  maniacFi! ;  stupor 
may  replace  or  alternate  with  it ;  and  violent  epikplitorm  cotivukionSn  ending  in 
coma,  are  not  infrequent.  These  convulsions  .*rc  usually  the  precursors  of  deathn 
but  rtcovtry  may  occur  even  after  the  moat  severe  symptoms/ 

Wiihoui  ihe  ckvelnpmtnl  of  sudi  severe  symptoms,  headache,  loss  of  memory, 
pnddinfis,  somnolence^  hemianipRlhesia,  disturbance  of  the  special  senws.  aphasia, 
monoplegi.i.  hemiplegin,  or  mu[tJi>le  cerebral  palsies  may  occur  during  chronic 
lead-poisoninp,  Dealh,  preceded  by  severe  cerebnil  symptoms,  may  take  place 
wiiiiuui  organic  lesion  ;  but  usually,  when  focal  symptoms  ha^-e  been  present  local- 
ized alteration  of  brain  straclure,  secondary  to  di.sea?ies  ol  the  cerebral  ressel^^  or 
lo  chronic  inflammation  o*  the  brain  or  its  membranes,  can  be  dttected.  Some- 
times the  ccrcbriil  symptoms  arc  uremic  ;  indeed,  true  pltimtnc  cnccphalopiithy 
and  plumbic  uraemia  from  cunlriicled  kidney  m^iy  coexist.  Again,  the  more  serious 
affection  fnay  be  mjjslcil  by  rt  s-ifumine  hysterian  since  cases  have  been  reported  by 
Charcot  and  by  DuiJI  In  which  hysterical  hemiana^thesia,  amaurosis,  anosmia,  loss 
of  sense  □(  taste,  and  other  cerebral  s^  mptoms  have  been  the  outcome  of  a  major 
bystcriii  due  to  thronic  lead-poi'^oning.  Suth  cases  xi  dicsc  probably  ticcur  only 
in  individuals  of  previously  hymerical  temperament,  and  m\ist  be  evtremely  rare  In 
persons  not  ol  Ihe  wvcnll^d  Latin  race. 

Diiiturbances  oi  vision  arc  so  frequent  and  m>  marked  in  I  cad- poisoning  as  to 
deserve  special  n^ntion.     They  have  been  clcissificd  by  de  Schweinitz  as  follows  : 

1.  Transient  amblyopia,  without  ophthalmoscopic  change. 

■SeealUk  Ad  Frame  M^d..  ii?a.  \.  ftiQ. 

T  GeoTTje  F.  tTrnofcp '  rcpuris  a  case  tn  which  leart  pla-Sler  taken  \\k  the  producllfln 
ef  itwrtinn  raD>i(?d  nut  only  ini<kCflrrijige,  hut  alHtfAta!  bralh  lesioa^,  prec«<l(>d  byrhnlcHl 
dteti.  fllhumjiiuria,  and  convu1»k)ti9. 
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2.  Amblyopia  willjoul  (uncJus  lesions,  oriAitlj  ctmgestion  of  Ihe  nerve-head,  ud 
with  central  scotomAs  analognus  to  those  caused  hy  other  toxic  agents. 

3.  Op^c  neuritis,  or  n euro- retinitis,  either  speciticaily  doe  to  le^d  or  secondu^ 
to  chan^&t  in  the  brain  or  kidneys. 

4.  Optic  ncrvt^  aLrophy.  cither  consecutive  to  a  plumbic  papiLlilis  or  retrobulbar 
neiiritis.  or  due  10  a  primary  tRert  ol  \he  lead  on  the  visual  organ. 

5.  Various  types  o*  retinitis,  vascuJilis,  aiwl  perivasculitis,  either  primanl^dw 
to  lead  or  ^cond:iry  to  nephritic, 

Strabii^mus  from  muscular  paralysis  is  sometimes  g{  saturnine  origin.* 

The  second  group  of  cases  of  chronic  lead-poboning  consists  of  those 
Jn  which  the  nerve^j'mptoms  apparent!)'  originate  below  the  cerebrum. 

In  the  present  group  belong  cases  such  as  have  been  reported  by  Putnam,  b> 
Tiaicf,  by  Raymond,  and  by  G.  L,  Walton,  in  which  the  phenomena  i^semblc  Iboa 
of  loconiolar  ataxia,  except  in  the  presence  ol  tenderness  ever  the  nerve-tmnk*, 
preservation  of  the  tendon  reflexeSn  or  «oii;e  other  atypical  sjitipionis.  We  hatt 
seen  several  cases  in  which  the  symptoms  resembled  thoat  ol  nn  acute  polio 
myelitis,  consisting  chiefly  of  wide-spread  paralj-ses  with  rapid  wasting  ol  the 
muscles.  These  t^isci  usuidly  aai  be  differentiated  by  the  prirsence  of  vtfAtsa 
neuralgic  pains,  paralysis  of  the  bladder  and  rectum,  or  other  atypical  symptoms 
Btmilar  to  these  case^  are  tho<;e  spoken  of  by  G.  Lyon/  in  which  a  rapid  genen! 
pam[ysL!i  spread  from  part  to  part,  until  at  last  aphonia  and  dyspncea,  and  e^en 
death  from  asphyxia,  r^ulted.  Severe  intractable  chorea  has  been  produced  h 
lead.  Oscar  Bnber*'  calls  attention  10  the  form  of  irregular  lead  pal^y  in  uhkh 
the  paralysed  muscles  are  affected  with  peculiar  slow,  worm-like,  and  occasKn- 
ally  painTu]  contractions.  Disturbances  of  sensation  may  occur  in  Icad-poi^orung , 
anaesthesias  are,  perhaps,  not  very  rare,  and  violent  neuralgic  pains,  prubabh 
due  to  neuritis,  may  be  the  chief  manifestation.  In  a  case  of  H.  C.  Wood^s  m 
which  the  diagnosis  wa&  confirmed  by  finding  lead  In  the  drinking-vk'ater  and  Oi 
the  urine  of  the  patient,  the  symptoms  were  intent  general  pmncus,  with  violent 
neuralgic  pslas  shooting  through  the  rectum  and  tlic  urethra,  coming  on  iX  oighi 
and  producing  an  insomnia  which  ap(>earcd  to  be  unconquerable.  The  le^urt  u 
often  peripheral,  and  the  very  rapid  pulse  seen  in  some  cases  may  be  due  lo  dUea« 
of  the  vagi,  which  Prevost  and  Uinet "  have  found  degenerated. 

The  third  group  of  caries  comprises  ihosf  in  which  the  poison  chiefly 
expends  itself  upon  glandular  or  visceral  organs,  or  in  producing  wide- 
spread nutritive  changes. 

It  would  seem  that  almost  any  of  the  vital  structures  may  undergo  do^tncn- 
tlon-  Potain  ^*  reports  a  case  of  winimine  cirrhosis  of  the  liver  :  while  Valence" 
and  Claissc  and  Duprf  ''  c^ll  attention  lo  plumbic  parotiditis,  which  may  take  the 
form  of  a  slowly  pro^reasivc  chronic  hypertrophy  of  the  gland,  wilh  dryness  of  the 
mouth,  or  of  a  distinct  sclerosis,  or  there  may  be  ulceration  of  the  orifice  of  Stcno's 
duct  and  ohstructinn.  Rudolf  Maier  ^  has  foutid  iiL  poisoned  animals  atrophic  dc* 
generations  of  Lhe  intestinal  glands  nnd  walls,  and  there  can  be  no  tJoubt  that  sinu- 
lar  alterations  may  caase  emaciation  and  anaemia  in  human  plumbism. 

Of  great  frequency  and  importance  are  the  tcsioiis  produced  b>'  lead  m  ibc 
kidneys.     It  mu>it  be  remembered  that  temporary  albuminuria  may  occur  in  lead- 


'  For  dbcuaaion  of  dctai1>4,  sec  Qeau  iArfrh.  Gin.,  iS^S),  ManouvHci  iArck.  if 
Physiol.  Nonti-  ei  Futhoto^.,  ifl/U,  411  ,  j376,  T^),  A-  Dc  Coura  {Dc  I'ifcmiauicsikrsU 
saturnine,  Paris,  tSjs).  Proust  f/rof''^*  Jtf^d..  1879,  vli,  546),  Debove  {/bid.,  g^,  T17I, 
aiKl  Alei,  Westphftl  {Archiv /ur  FiyrAvif..  iBa7-88,  adt)- 


ining  wiibout  <^rir>ii>^  implit^iion  of  Uie  kidne)'<i ;  while,  on  thf*  oihtr  hand. 
Btal  nephritis  mny  cxisi  whpn  there  t^  no  albumin  in  ihe  urine  ( Lanc^rexiux  "^).  A 
icrst^tcitl  Low  spcciAc  gravity  of  Uic  urine  ui  Icacl-polaotiing  is  a  aymploiti  of  Che 
itjnost  gr;ivil>'.  Gtpperl  ^^  confirms  ihti  ol>&trvrttion,  previously  mu Je  by  Olivitr, 
hat  in  lemporary  plumbir  :i]biiminurta  m\iny  l?a\RXed  kidney  epilheli^l  rells  may 
sften  be  found  in  the  urinary-  sediments  ;  and  it  i^  t^videni  thaL  a  persistence  of  this 
3>nditiaii  must  end  in  chronic  renal  disease.  After  deaths  ^iileh  may  be  [nduccd 
by  unemia.  the  kidricy^  arc  Jound  contrdcicU,  gr^iular,  w  kh  excessive  Jevclopm^nt 
of  the  filiroiK  tisfiue  (foHoix-ed  by  troniractlon]  and  great  ihict^mng  of  ihe  wills  of 
the  blood- \cE>!>c]s  :  these  chartgeb  are  identical  with  tho*ic  of  cuntraclcd  kidneypro- 
duccd  by  t^outy  and  other  imtnnt  poisons.  As  EUenbergcr  and  IlofmeUlcr  have 
shouii  that  the  le<id  t^  chieAy  cliniiniiied  by  the  kLdne>'s,  the  frequency  of  pluirbic 
iwrphfilis  i*;  easily  explained  -  but  it  i^  not  readily  perceived  why  h  is  so  frequently 
associated  i^ith  an  aiihralgia  whoK  course  and  leaions  closely  STmulnle  those  of 
(dironic  gout,  Gatrod  (1359),  Dickinson,  Lanc^rcaux.  Ro^cnstein,  Leydeii.^"  and 
olher  authors  have  reported  so  many  cases  of  this  association  of  renal  and  gouty 
nunifestaiioni  that  it  can  scarcely  he  doubted  thai  the  pltimhfsm  is  the  cause  of  the 
^DUty  symptoms,  And  not  simply  a  complication  of  gout.* 


i 


There  are  certain  cases  of  lead-poisoning  which  do  not  corform  to  any 

the  types  a^  yet  given. 


Among  these  very  irregular  cases  may  be  mentioned  those  reported  by  E. 
Levy,"  in  which  ncute  asthma  wns  produced  by  the  inhalation  of  tht  dnpit  of  white 
lead,  Agoin»  chronic  saturnine  iLSthma  is  s^jmetimes  seen  in  feeble,  narmW'chested 
people-  J-imes  J.  Putnam*"  calls  attention  to  the  facL  that  in  tead-piiisoning  of 
c4u1dr«n  the  leg?  and  feel  arecommonfy  paralyzed.  Paglianc"  ha*;  reported  a  case 
of  Mtumine  facial  palsy.  It  has  been  abundantly  proved  both  by  clinicnl  experience 
and  by  experiments  made  Upon  the  lower  animals  that  in  chronic  lead-poisouiaft 
the  metal  maypass  ihnni^h  the  placenta  into  the  fi£tij^,  causing  its  death,  with  sub- 
■equent  abortion,  t 

As  any  of  the  obscure  manifcstaCtons  of  lead -poisoning  may  exist,  and 
even  prove  latat,  without  a  distinct  history  of  other  more  characteristie 
phenomena,  great  care  is  sometimes  necessary  to  avoid  being  misled,  and 
nol  rarely  the  true  nature  of  saturnine  epilepsy  or  of  saturnine  albuminuria 
is  overlooked.  Hence  the  importance  oJ  the  d/u^  linf  upon  ihe  gums 
•where  they  join  the  teeth,  which  is  very  common  in  persons  sufTenng  from 
lead -poisoning.  It  15  said  to  be  the  result  of  a  formation  of  lead  sul- 
phide in  the  walls  of  the  capillaries.  As  was  first  pointed  out  by  J.  J. 
Putnam,"  chronic  lead-poisoning  may  e^ist  without  this  blue  line  upon  the 
gums.  Under  such  circumstances,  if  the  symptoms  be  obscure  the  diag- 
nosis can  be  established  only  through  a  chemical  examination  of  the 
urine. J  The  practitioner  should  see  that  the  urine  which  is  to  be  sent 
to  the  chemist  for  esaminaiion  be  slightly  acidified,  that  directly  after 
pjkssing  it  be  put  in  flint-glass  bottles,  and  that  it  be  at  lea^t  a  quart  in 

^  Ctmf^nW  n^utteh.  M^fi  WoekrmchriJt.\mi.\^S-  35' ;  '*»4,  rs^;  a'so  Paul  Muschold 
(/*v  BleTt/^rffi/hina.  Bertin.  iSSj).     We  bevp  ourstflve*  sPtfi  one  case, 

TSeeConstftnEinePMl'^»r*i>.  G^H,  iSfio,  rv),  [.egrand  and  Winter  (  n*'wK-^'»irf, 
ifjc.  Biofnjf..  i^>,  and  B.  Annino  { Srhmiill' s  Jatirfi . .  CCilW-  No.  U  1- 

1  For  an  elaborate  di^cussloti.  see  leadLnK  nfiicle  In  Thrrap.  Gat..  Det,  iS37 .  l^id..  \\\. 
%x%,  and  fv.  9n 
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quaniny.      From  a  tiiagtitjstic  ]:»omt  of  view  an  extremely  importani  ctfc 
servaiion,  if  it  be  confirratd,  is  ihai  of  Difroidi?  and  Lecompt,^  who  ns^^ 
that  there  b  in  the  urine  of  saturnine  paiicnts  urokainaiaporphyniii. « 
red  pigment^  soluble  in  ether,  water,  and  alcohol^  which  can  rea<lilylK 
recngnized  by  ihe  sjieciroi-icope. 

In  those  cases  of  lead- poisoning  vrhich  pursue  a  slow  course  E.o  deaii 
the  paralysis  involves  after  a  time  the  extensors  of  the  lower  as  wdl  aa 
of  the  upper  cxiremiciea,  epileptic  paroxysms  occur  at  intervals,  rackii^; 
pains  shoot  through  the  limbs,  points  of  cut^iieou^  ana^tht^ia  <ip|>eaT, 
and  often  albuminuria  aida  in  producing  the  fatal  issue.  Gradually  the 
patient  becomes  more  and  more  cachectic,  general  ccdema  and  the 
whilened  skin  betray  the  Increasing  aiiiemi;i.  ihe  paralysis  extends  from 
muscle  lo  muscle,  locomotion  becomes  impoasiblc,  andn  if  a  convubion  or 
other  accident  do  not  close  the  scene,  death  at  last  lakes  place  from 
loss  of  power  in  the  respiratory  muscles.  Malassez"  has  found  thai  in 
the  ana:mia  of  lead -poisoning  the  red  globules  are  not  only  diminished  in 
rutnber  but  also  increased  in  size.  After  death  lead  has  frequently  been 
detected  in  the  iksues, 

llcubel  ^  found  most  of  it  in  the  boncA,  and  less  in  the  muscular  th^a  in  Ihe 
nervous  sy>lcm.  Chatin**  ot^tauicd  frum  Lhc  ct^rvitol  spinal  cord  Ihree  in  t>nr  hua- 
dred  and  fifty  parts.  In  the  smdies  of  Ellenberger  and  V.  HofrneKrer  "  iht  Ih^rt 
and  kidneyi;  were  fmund  tu  contain  the  most  lead,  iiiter  them  the  bones,  then  the 
nerve-cenlrtis,  and  finally  the  fte5h.  Prevost  and  BineT  found  Ihe  lead  in  all  the 
tissues,  but  believe  that  it  cspcdflliy  ataimulatca  in  the  kidneys-*  G.  N-  Pii1.*n- 
ports  finding  over  forty-seven  grains  of  ih*'  iMid  Milphite  in  nine  inches  of  the  colon. 

The  electro -muscular  contractility  is  affected  very  early  in  Icad^poi- 
soning,  and  may  be  lost  before  the  voluntary  movements.      It  is  stated 

•  A  qae&tion  of  ihc  tnoRt  BerioDQ  iniponan<:C,  vhiqh  flt  prci^enL  tvc arc  not  able  loanswfF 
poailUely,  icas  lo  whether  ^erofilt,  ncurilis,  and  other  i!hroaic  affections  of  th«  ncrvuiu 
ay iEtem  V Inch  have  been  reckcned  as  idiopathic  or  a]  unknovn  ori|^ii  are  not  frftqucctty 
the  outcome  ol  an  eatirtlj-  lutein  lead  poisoning,  In  a  remorkablc  paper,  J.  J.  PuttujD. 
of  Boi^t^ci  (  Tr^HS-  Asioi.  Americou  Physitiam,  \\.).  d^&cribe&  i:nG»  erlircly  apart  lam 
reqognixed  lypca  oF  lead-poisoning,  in  which  ihc  rnelal  was  Found  in  the  uriiie.  Thrac 
coAt^s  may  be  grouped  aa  latlaws  :  i  TrembliuK  of  hsnd^  r  seuw  of  coldness  and  numb- 
ness IQ  tOL^a;  Eaiidnatin^  pains  in  Tega  ;  fatigue  on  exertion,  i.  Marked  progte^vespjftif 
paraplegia,  with  myo*;i«  and  pupillary  reactions;  ataxia  and  some  ntrophy  of  hAiiili. 
3.  PrcjgreE^ive  weakness  and  sIiHni'GB  in  legs,  with  diOusvd  and  almost  univcrsjit  pquis; 
marked  tremor.  ^.  Temporary  pain  in  chcsl,  with  slight  dyitpnira;  pro^e-svivc  nnnb- 
npaa,  heaviness,  and  wrakn^sa  In  legs.  5  Numbness  in  led  and  legs,  with  iiapaimtcnl 
of  strength:  tremnrof  hands  and  tongue;  iiome  wjiBting  o(  smatl  muaclcs  of  handt;  Tem 
porary  retention  of  urine.  Closely  cannecti'd  with  this  Bubject  Is  the  quuslion  nhelhci 
lead  may  not  be  for  a  Ivngth  of  time  in  the  «yst«m  and  appear  in  the  urine  ivItbouL 
domg  injury  lo  the  health.  In  n  paper  {Eoslort  Med.  UTtd.  Sntff.  /ourti-.  1893,  exxilL^ 
Putnam  ViriD){5  forward  more  facts,  whose  import  is  at  present  very  doubthiL  In  W 
enBiiii nation  of  the  urine  of  sixty  eight  pt^rsonS)  presenting  no  evidences  ol  any  d» 
arrangement  of  hcaltH,  lend  wns  found  in  the  proportion  of  .-ibout  ^rventeen  per  icnL, 
while  the  urine  of  ihirty-fiii  peraona  ^^ulTerJng  from  clitonit  nnd  aubchrotiic  alTcction  of 
the  ncrvps,  ncr^'e-cenl^es»  and  jflitaf  cord  contained  lend  in  tfie  proportion  of  6ftv  p" 
cent-  In  the  last  group  were  casca  of  trcniora  with  dtbility,  of  chronic  miiltipic  tmjiitia, 
multiple  sclertKlE,  tpastic  paraplegia,  museuJar  Atrophy,  epltepiy,  sciatica,  diKeativc  fJi* 
orders,  etc,  {Bost,  ^fl^d.  and  Swgr.  JouTi,.  1889,  cml-).  One  canocit  help  suapcrting 
that,  owing  ld  defective  water-supply,  Bostonian*  are  eapecJally  prune  to  couUiin  i™d 


ASTRTNGRNTS. 


393 


M.  Rnymonc!  thai  the  short  extensor  oi  the  thumb  preacncs  its  tunc- 
»n  when  all  ihe  other  extensor  rausdes  are  paralyzed.      The  paralyjied 
isc\cs   are  finally  exceedingly  wasted,  and  their  siructtire  may  be  so 
illy  destroyed  ihat  scarcely  a  single  striated  fibre  can  be  louiid.     Tlie 
ve-irunks  are  lessened  in  size,  in  many  ol  their  tubules  the  medulla 
been  replaced  by  fatly  granules,  and  in  some  cases  every  traee  of  the 
ibules  has  disappearefd  and   the   nerve  has  been  reduced  to  a  librous 
cord. 


It 


According  to  the  rtsearche*  of  D^E^rineH*  the  first  appearance  of  change  in  a 
■ieT\^e-trunlc  consists  in  the  myeline  bi?cc>min^  broken  up  inCo  block.*;,  and  Itie  naluie 
<ii  the  change  Is  a  coirmingling  of  a  pnrench>'mAlou&  and  an  in1i;rstitia1  neurilts^ 
whitli  both  D^K^rine  and  Vulpiflii  liiive  traced  upward  aa  far  us  the  anterior  sfjinal 
rnoi^  Uint-^reaux,*"  Wtfiilplial/^  Frietllindtr,"  and  otliers  may  be  died  as  having 
found  very  diftfrncT  peripheral  le.'iioa'*  in  lead -poisoning  Wliether  these  lesions 
be^n  in  the  ni^r^'t  or  in  the  muscli^s  cannot  be  tonf^icJtrtMJ  as  determined.  Bird- 
sail  "  reported  a  cflseof  what  he  believed  to  be  a  plumbic  myositis,  and  Courbanli" 
dcMTibes  primajy  cilleration  in  the  nerves,  similar  to  those  ^een  after  seaiun,  as 
<>ecufTing  in  poisoned  guinpa-pigs,  while  Debove  and  Reaut^  describe  the  first 
changes  as  resembling  those  of  subacute  myositis,  and  Kriedlander  emphatically 
fuserts  that  lessening  in  the  size  of  the  muscular  fibreei  and  multiplication  ol  tlie 
muscular  nuclei  precede  llic  ncrvc-dcKencr*ition.  On  the  other  hand,  Vulpiflii,** 
fckmakou,"  Oeller,"  and  a  number  df  olhtr  oljservers  '  have  noiiired  Eitruclural 
clianges  I  poliomyelitis,  capillary  hemorrhages,  etc, )  in  Uie  spinal  cordof  men  dead 
oiplumbism  ;  A'hiTc  Popow"  found  that  when  guincai-pTgs  were  rapidly  poisoned  (six 
t(i  eight  days)  with  lead  there  was  produced  a  cential  myelitis,  winch  first  affected 
the  lurge  cells  of  the  gray  matter,  and  afterwards  involved  the  white  matier,  the 
peripheral  nen'e-fi laments  irmaining  normal.  There  is.  however,  no  real  eontra- 
dklion,  as  Popow  believes,  between  his  observations  and  those  of  CourbauU,*" 
ioT  the  fatter  poisoned  his  -animals  vciy  slowly  (sJK  months),  and  it  is  not  im- 
probable thai  the  rapidity  of  the  piuLsiinin^  haJ  an  influence  upon  die  '%eat  of  the 
lesion.  As  already  j^tared,  the  ^lymptom^  ol  plumbism  may  exactly  simiit;ate  Ihoi^ 
of  general  poliomyelitis,  and  both  D^g^rine  and  Leopold  StieglJti  ''  found  degen- 
eration nf  the  motor  cells,  Karl  Schaffcr*'  believes  thdC  two  sharply  ■tcparalrd 
famisof  deeeneraiion  of  the  nerve-centres  occur  in  chrunic  lead-poisoning, — <)ne 
mnsi^tin^  of  a  minutely  ;;ranu1ar  destruction  of  the  protoplasm,  the  other  of  the 
homoEtniKilion  of  the  contents  of  the  cell. 


The  evidence  at  present  indicates  that  lead  Is  capable  of  producing'  a 
peripheral  neuritis,  and  also  a  centric  poliDmyclitis,  which  may  or  may 
not  coesisi  in  an  individual  case  :  the  probabilities  being  in  favor  of  a 
pet:i]lia.r  peripheral  neuriti**,  as  (he  primary  lesion  of  ordinary  plumbic 
wrist-drop  Csee  paper  by  Schultze,'*  also  Prcvosl  and  Binet).  Hemor- 
rhages into  the  nen'e- centres  sometimes  occur."  There  seems  to  be  no 
doubt  thai  lead  really  affects  the  niitriiinn  of  almost  all  of  the  higher  tJs- 
siies.  In  saturnine  encephalopachy  changes  have  been  found  in  the  g:an- 
glionic  cells  as  well  as  in  the  neuroglia,  with  stenosis  of  capillaries  and 
general  shrinkage  of  the  cortex  (see  O'Crtrroll  "*).  Marked  alterations 
are  noi  rare  m  the  kidneys  and  other  glandular  orgaosi  and  general 


•  For  refffences,  •vr  Arth.f.  Psyehi^i.  nnd  l^rrvf$ttr.,  ivl,  477. 
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fibrosis  of  the  blood-vessels  is  probabl)*  more  or  less  developed  in  every 
slowly  fatal  case  of  chronic  poisoning  (case,  Fisher**). 

The  excr^twH  oi  lead  with  die  gdll  is  very  active,  but  it  ia  probabW 
that  it  chiefly  escapea  from  the  body  with  the  urine.  The  cLiminatioa 
seems  to  be  capricious,  and  much  affected  by  potassium  iodide  and  br 
other  influences.* 

The  txeatmenl  of  chronic  lead- poisoning  evidently  arranges  itself 
under  three  indications  :  first,  to  prevent  the  ingestion  of  more  of  the 
poison  ;  second,  lo  aid  in  the  eliniination  o!  that  in  the  system  ;  third, 
to  relieve  symptoms  and  restore  lost  functions,  [n  lead  colic  the  lut 
two  indications  are  met  by  purgadves^  lo  which  opium  should  be  added 
to  relieve  pain.  It  is  often  necessary  to  use  the  most  pou'erful  drasrics, 
such  as  croton  oil  i  but  senna,  saUs,  and  other  of  the  inilder  cathaitid 
should  always  be  tried  first.  Alum,  it  is  asserted,  acts  in  some  unkaovo 
way  as  a  specific  in  lead  colic,  and  from  twenty  tn  sixty  grains  of  it  may 
be  given  four  or  five  times  a  day  ;  but  our  experience  is  not  favorable 
to  its  usen  In  the  more  chronic  forms  of  lead -poisoning,  to  fulfil  the 
second  indication  baths  of  potassium  sulphuret  should  be  employed, 
and  potassium  iodide  be  administered  internally.f  As  the  lesult  oJ 
special  investij^ation,  Oddo  and  Silbert^'  conclude  that  the  eliminattan  o( 
lead  through  the  skin  in  chronic  lead- poisoning  is  important,  that  it  is 
facilitated  by  injections  of  pilocarpine,  and  that  the  sulphur  batiks  are 
valuable  in  the  treatment  of  chronic  lead-poisomng.  The  bath  should  be 
given  (A.  Eulenburg")  in  a  wooden  tub,  two  or  three  times  a  week,  and 
shojjld  contain  si:?  or  seven  ounces  of  the  salL  The  patient,  during  tbe 
hall-hour  of  his  continuance  in  It,  from  time  to  time  should  be  well  rubbed 
with  a  coarse  towel.  On  coming  out  he  is  to  be  thoroughly  washed  with 
warm  soapsuds.  The  dose  of  the  bdide  should  be  from  fifteen  to  twenty 
grains,  adtniniaiercd  after  meals,  in  dilute  solution.  A  case  is  reporleil* 
in  which  galvanic  batlis  were  used  successfully,  the  patient  being  placed 
in  the  bath  and  the  posEtive  pole  of  a  twenty -eight -cell  battery  applied  to 
the  nape  of  the  neck,  the  negative  to  the  feet.  When  severe  cerebral 
symptoms  arise,  treatment  is  of  hide  avail,  and  should  be  largely  ex- 
pectant,!    ^"  cases  o\  lead- poisoning  in  which  the  symptoms  resemble 


•  Srt  Mtlsens,*^  Poachet,*  Annuschat,"  and  Pouchct*" 

t  A3  Ltie  resull  of  a  ceretul  series  or  analyses,  J.  D.  Mann  (Brit.  i\fcd.  Joum.,  i^. 
],)  cimdmk-i  thai  \x\  chronk  k^dpubcJtiliiK  ihrrrr  i»a  grcuE  flLtUUfilloii  In  ihe  elimEiu 
tloii  ul  ]p;id.  ihut  puia^i^ium  lutllde  Iiua  nu  rc^l  trffeci  Ja  iiicr<;ubinie  thi:  climJnAiion.  <tai 
lead  Lfi  climJnaied  Fioin  die  Jnicsljno  e\t:n  morf  fret-Ly  ihan  from  Lbe  urin?.  anil  Ihal  Uk 
tjrcviL:iU5  cuulraiy  fcsulta  ubifiinL-d  by  invc^tiEalurs  havebcm  dur  to  chance  cuiQcidaicc* 
of  the  ii>dldc  ireuimL-m  witli  iiiLfcaat-  ul  the  IvftJ  i^icrt'Uo^Li  Iroin^htr cause,  Herccuni' 
iticndr?  especiaUy  generot  manaffn.  and  confirnis  lo  aoiiie  exLent  the  uaErt)or  lA  Tcdti- 
chi,  that  thb  iiias!»a£e  iucreasca  remarkably  lead  cILiniiuilion, 

t  1 1  aetiiis  duuljtfiLl  whcdiL-rlliesufpliurbaLlis  rcallVLtiJ  etUnlnatlon,  buiwebaveoa- 
tainly  seen  Kood  tallow  ilieir  U5P,  It  tips  been  ik-nied  that  Iht  Iodide  acts  :  bui  cBsnuic 
reported  in  which  lead  wa^  noi  jn  ifie  urint  befare.  and  abb  atier  the  admiiilMnuuaol 
the  druK  inccBrit.  Mcd.Joum..  ifttk),ll.  10J4).  Murcuver,  John  Marahall  (  Thetnp  C7iU., 
iv,  97I  haa  shown  by  acEiLul  cApcrjnicnl  th^E  potabsluin  ludidcin  suIuUi^ei  has  an  actioa on 
ttic  inBolublc  IcoJ  carbonate  aLjJ  phosphate,  with  llic  Tainiatioa  oT  a  soluUc  lead  am- 
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of  acute  poliomyelitis  we  have  used  ascending  doses  of  strychnine 
With  most  ejilraurtlinarj'  results,  rapidly  deejjening  paralysis  being  almost 
at  once  controlled.  It  b  esstntial  that  the  strychnine  be  pushed  to  the 
point  oi  systemic  intolerance.  It  is  best  to  administer  it  by  the  mouth, 
or  if  used  liyj^odermically  it  should  be  given  at  least  twice  a  day.  It 
muy  possibly  prove  of  value  in  other  acute  fonns  of  lead  palay. 

The  local  use  of  eleetricity  is  exceedingly  important  to  restore  the 
lost  hmciion  of  nerve  and  muscle.  When  the  faradic  current  elicits  a 
response,  it  should  always  be  employed  ;  but  in  some  cases**  the  con- 
tinued current  retains  its  power  alter  the  induced  has  lost  al!  its  influence. 
The  nile  is  always  to  app^y  that  current  which  causes  eontraclion  ;  if  both 
faD,  the  coritinued  current  should  be  used,  the  poles  being  reversed  at 
inicrvab  of  four  or  five  seconds.  The  electrical  stances  should  be  tri- 
weekly, each  Lasting  about  fifteen  minutes,  and  they  should  be  persevered 
ir  for  moniha.  We  have  seen  great  improvement  in  a  case  which  for  the 
first  foul  months  yielded  no  results  ;  indeed,  long  after  voluntary  move- 
ment had  in  great  measure  returned,  no  form  of  electricity  would  cauac 
contraction  of  the  affected  muscles.* 

Pn\s[OL.ooicAi.  Action, — The  symptoms  of  acute  lead -poisoning 
arc  chiefly  due  to  its  local  irritant  actionn  but  those  of  chronic  poisoning 
are  of  wider  significance.  How  the  lead  is  absorbed  to  produce  them  is 
uncertainn — probably  as  an  albuminate.  All  the  compounds  of  lead  and 
albumin  aa  yet  discovered  by  ihc  chemist  are,  however,  precipitated  by 

aline  carbonates,  and  eannoti  therefore,  exist  in  the  blood. 

The  symptoms  of  chronic  lead-poisoning  are  probably  m  great  part 
secondary  lo  the  jitniciural  alteration  produced  by  the  drug^  lead  being  a 
pkoison  to  all  forma  of  protoplasm.  Why  in  one  case  one  set  of  organs 
should  be  attacked  and  in  another  case  a  different  portion  of  the  body 

ta  mystery.  The  nephritis  which  is  so  common  a  result  is  no  doubt 
rncctcd  with  the  effort  to  eliminate  the  poison  from  the  systcm. 
The  cliicf  research  we  know  upon  ihc  eOccta  of  lead  upcn  Ihc  lower  animals  Is 
Tnai  of  Emest  Hamacfc.**  who  employed  the  compotind  of  lead  and  ethyl  first 
discovered  by  LocM-ig,  When  this  is  injected  into  animals  in  Urge  quantities  ii 
CAUSesa  rapidly  fatal  Irata  of  symptoms  evidently' due  to  the  action  of  the  compound 


pound,— duublt  kad  and  puluftlum  lodldr ;  and  therefore,  if  Ind  (aktn  Inia  ih*:  sya- 
ivm  tje  dcpiH^iitd  In  llie  tissues  as  [iistjiuble  carttondic  ur  pttosphate,  Hic^c  latter  com - 
puunds.  on  tlie  adminiirLiatiun  oT  p^'taj^ai^ni  icxliilv,  will  bL^dE^comi-oauJ,  witb  tlicpruUuc- 
tion  i>J  ii  Hilable  lead  c^mpijund,  and  oJiisequvniLv  a  niure  rapid  clinjiiiaUon  of  the  tcad 
A  ill  iKCUr, 

"  M.  ScTQiiJola  {Bull.  Acod.de  Mid..  iSga,  xxvili.)  asserts  tliat  diiQuii:  planihisiD  can 
readily  Ijt  cured  by  the  clinuaalrun  of  tlwr  nietal  funn  llic  urine  uudrr  the  iiiAui:nL;i:  uf  a. 
cuii^Uuil-KaivauictUTrcJiU  He  applies  the  pufjjtjvc:  pale  upuu  thctuiiKUC  aiid  Ibc  ncK^tlve 
IKile  ovt^r  the  region  of  the  kidoeya  for  a  while  ;  laler,  places  cht  poajliye  pole  upon  the 
&ldi:s  of  the  vertebral  column  and  the  De^ative  pulir  upon  Ihi;  abdumtn,  keeping  up  the 
appUcation  lor  five  lo  twenty  mlnntL-s  each  dey,  u^ing  a  i:urfent  fmio  itXK  hundred  lo  one 
hundred  nnd  Mly  milliajnpErrs.  He  AfOrms  tbat  in  cases  in  ^'luchnn  lead  could  be  found 
the  urine,  ailer  three  or  four  days  of  treqimciil  the  Icud  could  readily  be  dctrctcd  and 
lis  ciuanljty  KTuiludly  iiicieoiKd' 
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it^Lf.     When.  hon'e\er,  itie  introduciion  irio  ilie  system  has  beer  slovr.  Achraok 

ptME>orung  i^  profiuced  bv  ihe  l&id  s«t  tree  in  the  bictod  and  tissue. 

Under  Iheae  ciicumstiiiices  a  constani  symptom  in  bolh  dogs  and  rabtflt*  b 
diarrhrcii,  clue  to  a  violcnlly  increased  peristal slSh  with,  m  llie  dog,  occdskjiia! 
attacks  cif  colir  HarmiLk  iuuiid  that  in  dugs  ilie  lead  eihyl  produced  violoiia" 
cilcment.  wiih  chorea,  convulsions,  etc..  evidently  due  to  an  eliciting  or  imiajv 
action  upon  the  cerebrum.  <ind  believes  that  this  explains  the  salunune  cefebral 
cases  sometime;*  ^ct\  in  man. 

The  chief  symptom  u(  the  poisuninE  in  frogs  was  a  pruEn:ssive  paL^y  oi  mus- 
cular origin-  The  miKcle  became  eihaii^ed  on  repeated  g.iK'Einijalion  much  rruin 
rapidly  than  is  normal,  and  ^ter  death  was  incapable  of  undergoing  complete  post- 
mortem  rigidity-  The  pcriphtTal  ntires  appeared  to  have  escaped  entirely.  The 
hcarl-crusde  shared  the  fate  ot  the  voluntary  muscles.  The  muscular  action  ol  tbe 
poison  WHS  exceiii\-ely  i>ronomiced  in  r^hbits,  but  ua-'*  feeble  in  (logs  an<I  cils. 
Different  results  have,  however,  been  arrived  iii  hy  H.  von  Wyss,**  who  found  that 
the  loEs  of  refleK  activity,  etc..  in  the  Irog  was  not  prevented  by  tying  an  artery  «f 
as  to  protect  (he  leg  h'om  the  poison,  and  that  the  protected  muscle  lost  its  power 
of  responding  to  electrical  stimulation  just  as  fast  as  did  :he  one  reached  by  the 
lend.  He  ccncludes,  therefore,  that  the  paralysis  is  of  centric  origin.  Curci"B 
stated  to  have  proved  thai  lead  exerts  an  irritant  influence  upon  the  periphpfal 
branches  and  ganglionic  centres  of  the  pneumogastric.  According  to  the  researches 
of  EHcnbergcf  and  Hofmeistcr.  in  the  sheep  tojsic  doses  of  lead  greaily  depr«sthe 
elimination  uf  ure^. 

The  pulse  in  lead  colic  is  usually  very  hard  and  lenae.  Sphygmo- 
graphic  studies  made  of  it  by  August  Frank  "  and  Ernest  Bardenhewer  ■ 
have  tK:cn  thought  to  indicate  a  condition  of  general  arterial  spasm,  and 
have  given  rise  to  the  theory  that  the  colic  is  caused  by  intestinal  anitmia 
from  vaso-motor  contraction,  Harnack,  however,  found  that  iti  dogs  and 
rabbits  tbe  leiid  ethyl  has  no  action  upon  the  vaso-molor  system  and 
doea  not  produce  spasm  of  the  vcsscb.  Moreover*  he  determined  ikii 
both  the  diarrhcea  and  excessi\'e  peristalsis  produced  in  dogs  were  arrested 
by  utropine,  which  ought  to  promoLe  rather  th;in  lesHen  vaso-motor  con- 
traction. Lead  colic  in  man  is  probably  due  to  a  sj^asmodic  contraction 
of  the  intestines  so  powerful  rs  to  arrest  peristalsis,  and  to  so  press  upon 
the  blood-vessels  as  to  foiro  the  blood  from  the  abdomen  into  the  general 
circulation.* 

The  following  preparations  of  lead  are  oflicial  in  the  United  States 
Pharmacopceia  : 

PLUMQI    OXIDUM— LCAD   OXIDE.     U.S. 

Uiherge,  which  is  prepared  by  blowing  air  through  melted  lead, 
occurs  iu  small  yellowish  or  orange^ colored  scaleis,  which  are  iasolublein 
water  acid  alcohol,  but  are  soluble  in  acetic  or  dilute  nitric  acid  and  in 
a  warm  solution  of  the  fixed  alkalies.  It  ts  occasionally  used  as  a 
desiccant  iisiringent  powder  for  ulcers,  hut  its  chief  employment  in  medi- 
cine is  in  the  making  of  Emflastrum  Plumbi,  or  Lt^ad  PiasUr.  U-  S., 
which  consists  chiefiy  of  lead  oleoraai^rate.      Lead   plaster  occurs  in 

*  Bnrdenhewer  affirran  that  pilocariHpe  kIt*!!  hypoderwilciilly  will  relieve  siraiUVuu- 
oaaly  the  pulac  and  the  cdMc. 


grayish,  cylindrical  rolls,  which  become  adhesive  at  the  temperature  of 
the  body,  andj  spread  upoji  kid,  is  somttinies  ustd  an  a  protective  to 
|»rt3  exposed  lo  pressure,  or  Lo  aupcrlickl  ulcers  or  abrasions,  Emplas- 
TRL^M  RESIN.t,  or  /ffsin  PfasUr,  \5.  S.,  or  adhvsivf  or  siicking  plasier^ 
is  made  by  incorporating  resin  with  lead  plaster,  and,  spread  npon  linen, 
IS  much  used  in  surgery  for  mechanical  putposea.  Emplastkum 
Sapovis,  or  Simp  Plaster,  L\  S. ,  is  made  by  the  addition  of  soap  to  lead 
lasier.      Ic  is  employed  chiefly  as  a  proteeiive. 


PLUMBl  ACETAS— L£AD  ACETATE.   U.S. 


i 

^^P  Stt^ar  of  ^^rflif  occurs  in  transparent,  acicular,  often  ag^egnlcd^  crys- 
tals, of  a  sweei,  styptic  laste_  It  is  soluble  in  water,  to  which  it  usually 
imparts  a  slight  milkiness.  From  its  solution  it  ia  precipitated  black  by 
sulphurciicd  hydrogen,  white  by  soluble  carbonates,  chlorides,  and  sul- 
phates, and  bright  yellow  by  potassium  iodide.  It  is  a!so  incompadble 
with  the  mucilage  of  slippery  elm,  but  scarcely  so  with  that  of  flajcsccd 
or  of  pith  of  sassafras. 

Therapeutics, — A  solution  of  lead  acetate  is  used  very  largely 
in  acute  external  inflanunaUons  as  a  sedative  and  astringent  lotion. 
Although  chemically  incompatible,  it  is  frequently  combined  very  ad- 
vantageously in  these  cases  with  opium.  As  a  too  concentrated  solution 
acts  as  an  irritiint,  the  strength  for  use  on  the  skin  slinuld  not  exceed  ten 
grains  lo  the  ounce.  In  diiacases  of  the  eye  it  b  condemned  by  oaili^ts, 
because  when  there  is  any  abrasion  of  the  cornea  it  is  very  prone  to 
deposit  an  opaque  film. 

Internally,  lead  acetate  has  been  employed  very  largely  in  Afwtw- 
rhag'f :  unlecd,  George  B.  Wood"  commends  it  as  the  most  valuable  of 
all  astringents  in  hemoptysis.  We  think  it  is  nowj  however,  rarely  given 
for  this  purpose.  Its  chief  use  al  present  is  in  diarrhaa.  On  account  of 
its  sedative  properties,  when  the  purging  is  attended  by  inflammation  it 
is  the  most  sen'iceable  of  all  the  astringents  :  and,  owing  to  the  prompt- 
ness  of  IK  action,  il  is  also  very  valuable  in  cases  with  profuse  serous 
dischai^cs.  Dose,  two  lo  five  grains  (o.  ij-aja  Gm.),  in  pill,  repeated 
\ro  re  nala. 


[ 


Liquor  Plumsi  Sueacetatis.  Q.  5. — lY^^  S<yititwn  of  Lead  Subace- 
ie,  or  Goulard' s  Rxtrari.  as  it  is  sometimes  called,  is  a  colorless  limpid 
liquid,  of  a  sweetish,  astringent  taste.  When  exposed  lo  the  air,  it 
rapidly  absorbs  carbonic  acid  and  deposits  lead  carbonate,  the  neutral 
acetate  being  left  in  solution.  In  its  action  upon  the  human  organism, 
Goulard's  extract  resembles  very  closely  the  simple  lead  acetate;  but 
it  is  never  used  internally.  ExtcmaUyn  it  is  a  favorite  application  in  cases 
of  sprains  or  bruises,  as  well  as  in  superficial  inflammaiion^  For  this 
purpose  it  re<|uires  dilution,  and  from  :i  fluidoimce  to  lour  nnidnunces 
of  it  may  be  added  to  a  pint  of  water.  When  ;iscd  upon  a  raw  surfacCn 
the  slrcngtli  should  not  be  so  great.      The   Dihdsd  Soluiitm   (Liquor 
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PuuMBi  SliBACETATiS  DiLUTUS,  U,  S> ,  slTcnglh  three  per  cent)  a  loo 
weak  to  be  ol  value. 

PlumrJ  CARnoNAS,  U.  Sh,  or  Z^ad  CarhonaU,  ia  a  heavy,  whiUn  taste- 
less powder,  insolukile  in  distilled  water,  but  sligbUy  soluble  in  v/it^ 
mntaining  carbonic  acid.  It  is  used  solely  as  an  external  sedative  appli- 
cation. Rubbed  up  with  linseed  oil.  it  constitutes  white  lead  paiJiE,  and 
in  this  jorm,  or  in  th^t  o!  the  oinimeni  (Unci;entum  Plumbi  C\rb& 
NATrs,  U.  S.  ),  it  is  a  most  efncient  dressing  for  hesh.  dnms.  Care  raiisi  bt 
taken  in  its  uae.  however,  when  a  large  surface  is  involved,  as  lead  ct^c 
haa  been  caused  by  its  absorption, 

Plumui  Nitras,  U.S.,  or  I^ad  NitraU,  occurs  in  white,  nearly 
opaque,  octahedral,  very  heavy  crystals,  soluble  in  two  pans  o(  water 
^t  59^  F^.  and  in  0.75  part  of  boiling  water  ;  aJmObt  Insoluble  in  alcohol 
It  is  used  chiefly  as  a  dbinJeetanL  Dissolved  in  water,  it  forrns  tf- 
d(^^ s  Dhin/rcfafit  Solution.  It  acts  by  decomposing  the  sulphuretted 
hydrogen,  itself  being  converted  into  a  lead  sulphide.  It  is  said  to 
attack  actively  the  soldering  of  pipes,"  Lead  nitrate  is  frequently  used 
in  onj'chia  maligna.  The  dead  part  of  the  nail  should  be  cut  away,  and 
the  powdered  nitrate  thicltly  sprinkled  over  the  surfi^ce  ;  after  a  fe» 
days  the  slough  separates,  leaving  a  clean  surface,  upon  which  the  new 
nail  usually  iioon  forms.  Sometimes  more  than  one  application  of  the 
remedy  is  required, 

BJ3MUTHUM— BISMUTH. 

The  metal  bismuth  is  never  used  in  mtdicine  in  its  simple  or  metallic 
form.  The  insoluble  ofBcial  preparations  arc  :  Bismuthi  StJBCAilSONAS 
—Bismuth  Subcarbonate,  U.  S.,  a  white  or  yellowish- while  powder, 
tasteless  and  odorless,  totally  insoluble  in  water,  soluble  with  efiervescence 
in  dilute  nitric  acid-  and  Bismuthi  Subnitras,  or  Bismuth  Subni- 
TRATE,  U,  S.,  a  heavy  white  powder,  odorless,  with  a  faint  acid  taste,  and 
a  decidedly  acid  reaction  when  applied  to  moistened  litmus-paper,  almost 
insoluble  in  w^iir,  soluble  without  eflervescence  in  nitric  add.  The  com- 
plicated official  processes  for  the  making  of  salts  were  deigned  to  gel  rid 
of  the  arsenic,  which  contaminates  all  the  bismuth  ores  of  Europe,  Of 
late  years  the  South  American  bismuth  has  Ix^n  introduced  into  com- 
merce, and,  as  it  contains  no  arsenic,  commercial  bismuth  preparations 
are  now  pure. 

Physiological  Actton. — The  actions  of  bismuth  subcarbonaie  and 
aubnitrate  are  so  exactly  similar  that  they  can  practically  be  considered 
as  one.  Orfila  and  others  of  the  older  observers  attributed  to  bistnutb 
violent  irritant  properties,  reporting  severe  symptoms  and  evrn  death 
after  Jls  ingestion.  These  results  were,  however,  due  not  to  the  bismuth, 
but  to  the  arsenic  with  which  it  was  contaminated.  The  soluble  prepa- 
rations of  bismuth  are,  it  is  true,  active  irritant  poisons  (see  BlSMVTWl 
ClTRAs),  but  the  insoluble  subcarbonate  and  subnitrate,  when  pure,  have 
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iciically  no  Irritdul  influenccH      ll  was  fonnerly  denied   that  they  are 
ilvcd  at  all  111  the  alimentary  canaj,  but  it  li  now  certain  that  they  arc 
y  slnwly  absorbed  and  as  slowly  eliminated,      Harnack'  affirms  that 
metal  lus  been  found  by  Orfild  In  the  liver,  spleen,  and  urine^  and  by 
Id   in  the  milk,      Bei^eret  and  Maycnfon'  state  thai  when  bismuth 
ibnitrate  is  admitiiscered  the  metal  can  always  be  detected,  iUCer  a  few 
mis,  in  the  nrine.      They  liave  aLsn  diacovered  it  in  the  serous  exuda- 
>a  of  dropsy,  and  have  proved  that  when  a  few  grains  oF  the  salt  men- 
ined  are  given  to  rabbits^  in  from  twenty  to  thirty  minutes  it  can  be 
md  in  the  tirine,  kidneys,  spleen,  blood,  ^nd  muscles,  and  even  eight 
lys  alter  the  administration  can  be  detected  in  all  the  lissuea.      Five 
lys  afteT  the  exhibition  of  a  gramme  of  the  suhnitratc  to  a  man  they 
Lnd  traces  of  the  metal  in  the  liver  and   kidneys  ;  but  the  analysis  of 
body  of  a  woman   tlead   sixty-two  days   after  the  ingestion  of  two 
jgT^mmes  yielded  negative  results,      R  S,  Wood*  also  has  detected  bis- 
muth in  the  urine  four  weeks  after  its  bst  exhibition, 

kThe  discovery  by  Theodore  Kocher'  that  the  most  insoluble  bismuth 
'eparations  arc  actively  anliscptic  led  to  their  use  jn  surgery,  and  to  the 
rther  discovery  that  when  applied  in  very  large  quantities  to  extensive 
aunded  surfaces  ihey  are  capable  of  yielding  so  much  bismuih  to 
absorption  as  to  produce  a  poisoning,  which  is  characterized  by  acute 
stotnaUtis,  sometimes  gangrenous,  with  a  peculiar  black  discoloration  of 
ihe  mucous  membrane,  usually  beginning  ujion  the  borders  of  the  leeth, 
but  spreading  over  the  whole  mouth,  followed  by  an  intestinal  catarrh 
with  pain  and  diarrhcea^  and  in  severe  cases  with  desquamative  nephritis, 

»as  shown  by  albuminous  urine  and  epithelial  tube-casts.* 
That  bismuth  in  capable  of  acting  as  a  poison  in  the  lower  animals  has  been 
abundantly  t»mved  by  the  eiperimenls  of  F.  BaUtr  *  and  of  P.  Dalch^  and  E.  Ville- 
jean,'  which  show  thai,  whether  given  by  the  momh  or  hypodermically.  repeated 
IftT^  do&«s  of  it  produce  gradu;i]  failure  of  !^ength,  a  peculiar  stomaliUs,  and  evi- 
dences of  pistro- intestinal  initilion,  wills  death  from  txhausiioTL  TJaber  states 
that  the  siotndtiua  which  it  caii.seA  diflcrs  from  the  htumatitis  of  ptyiilLsiii  In  the 
lendencyto  rapid  giuigrenous  dian^  ;  ,uid  also  thi^t  tlie  bi^muUi  is  eliniinatrd  wJth 
^Hbe  saliva,  bile,  and  iiriii«,  but  has  a  distinct  lendenq/  to  ac^cumiilate  In  the  Lisaues, 

^^  Th ERA PEiT TICS- — When  brought  in  contact  with  the  mucous  mem- 
branes, the  insoluble  preparations  of  bismuth,  by  virtue  of  their  weight, 
tend  to  adhere  and  to  act  as  prctectlves  ;  they  also  c,\crt  an  antiseptic 
influence^  and  by  their  slow  absorption  produce  a  persistent — peculiarly 
persistent — sedative,  astringent  action.  They  are,  therefore,  of  great 
service  in  the  treatment  of  irritations  and  inflammations  of  those  mucous 
r  membranes  with  which  they  can  be  brought  in  contact.  Thus,  they  are 
Bvseful  to  allay  vomiting  dependent  upon  gastric  irritation.  In  simple 
neuralgic  gastric  pain  following  eating,  especially  when  occurring  in 
ieebic,  badly  nourished  subjects,  bismuth  is  often  o\  great  service  ;  and 
even  in  cartinoma  it  may  palliate  by  alleviating  patn  and  vomiting.      In 
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Pyrviis  \i  la  aometimcs  siicccasful  ;  ia  gastric  and  eolcric  c^cajrUa  iL  is  j 
standard  remedy.  In  Ihe  sJtttple  dUtrrhtea  of  irritation  and  in  [he  ^Jirtnui 
diarrhir/t  of  camps  tlie  bismuth  preparations  are  oflerj  very  efficient; 
and  in  the  chronic  bowel  co^nplainis  of  cliildrcnn  i^spccially^  as  seen  in  the 
summer  season,  given  with  pepsin,  they  are  almost  invaluable.  Bismuth 
b  a  very  valuable  tnpical  remedy  in  the  treatment  of  mucoiia  inHamma- 
Cions  and  of  Yilcers  to  whieh  il  can  be  applied  directl}'-  Tluis.  in  the 
l>eginnini;  of  a  gonorrhtEa,  the  injection  every  two  hours  of  a  mixture  con- 
taining twenty  grains  of  bismuth  to  the  ounce  usually  brings  immediait 
relief ;  in  a  similar  way  it  may  be  employeil  in  /ruearrhaa  and  in  amtf 
c^ryiix.  In  Germany  it  has  been  to  some  extent  used  ^s  a  surgical 
dressing. 

Administration. — In  order  to  get  the  best  attainable  results  bnm 
the  use  of  bismuth  subnitrate  It  is  necessary  to  v^uy  the  dose  and  method 
of  administration.  In  stomachic  affections  from  live  to  fifteen  graiiu 
may  be  given  preferably  when  the  stomach  Is  empty,  in  order  that  the 
bismuth  n\sy  be  dislribuicd  as  closely  as  possible  over  the  gastric  mucous 
membrane^  In  intestinal  diseases  from  fifteen  grains  to  a  drachm  (1-4 
Gm^)  may  be  exhibited  In  capsule  from  one  to  two  hours  after  meals  at  % 
time  when  the  gastric  contents  are  escaping  ihrciigh  the  pylorus.  Chil- 
dren bear  proportionately  very  large  doses  ;  thus,  five  to  ten  grains  xit^y 
be  given  to  a  two-year-old  infant. 

BlSMUTHi  Cttras.  U_  S. — The  insoluble  &ismu(k  citrate  is  not  used 
in  medicine,  but  has  been  introduced  into  the  Pharmacoptcia  for  the  pro- 
duction of  the  soluble  BlSMtiTHi  et  Ammokii  Cithas.  U.  S,  We  know 
of  no  recorded  cases  of  poisoning  by  this  salt,  which,  hcrwever.  is  undoubt- 
edly capable  of  acting  as  a  powerful  corrosive  poison* 

According  to  Fed*^r-Me}rer '  the  Sixnoiihnnd  Atntnomuin  Citf'^tf  eatlses  in  rab- 
bits violent  trcmtihngs  with  di3rrhr.ea,  accompanied  after  lar^  clo^«s  by  disiurban<« 

.  of  the  sensibility  ond  of  coordination,  lulanic  crnmps,  allcrt^d  respiration  (in  the 
beginning  accelerated  and  superficial,  afterwards  becotniiig  slijw;,  cunlinual  lower- 
ing of  Ihe  blood  pressure,  Hnd  ileatli.  The  Mme  observer  noticed  in  cbTOnk  poi- 
soning siniiiar  symptoms  vtith  slbuminoii^  unae  and  after  de^lh  fntty  degenerancn 
of  the  liver,  hoart,  and  renal  secreting  structure.  SimiJar  ubiicrvalions  were  rnflde 
by  Mori'*'  who  sLatcs  that  the  death  in  mammiils  is  the  result  of  cardiac  paialyiit, 
and  that  in  the  flcivaacecl  si-iges  of  chronic  jH>isoning,  when  ihe  blood-pie^Eurv  it 
very  low,  it  is  not  slevatoti  fiy  slfmul.fticin  of  the  splanchnic  ner\'es  nor  by  asphysia. 
\V,  Sltinfeld'  has  obtained  in  the  frog  from  the  adniinistmtion  of  bismuth  anunonio- 
citrate  and  animonio' tartrate  peculiar  tTenibliii^  of  Ujc  voluj^tary  muMJes  Ailh 
pmlnngation  of  cnntractlon  upon  stimulation  with  the  galvanic  current,  and  slow- 
ing of  the  heart's  \\^si.  also  after  fliifficient  doses  p3ral)-sis  of  iwr\-es  and  muscles: 
effects  which  he  attributes  not  to  the  bismiithn  but  to  the  acids  of  ihc  preparations. 
He  Slates  that  the  proper  symptoms  produced  by  the  metal  appear  only  after  some 
hours,  and  consist  of  motur  exrilement  with  reflex  erie^  which  are  dTie  to  ifrrtation 
of  the  medulla  oblongata.  In  acutely  poisoned  mammaf*;  he  noticed  vomiting  jnd 
purpinp,  convulsions  ^Ih  loss  of  piiwcr,  slowing  of  the  pulse,  and  sinkhni;  of  the 

blood -pressure*  believed  by  hint  to  be  all  of  centric  origin.     In  chronic  poisoning 
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was  loss  of  rertaiiity  i>I  muvement  wiUi  cardiac  depression  followed  by  in- 

iiDg  paralysis  usually  ending;  In  (k^th  ^iihoui   cuiivviIslijils.      In  hLs  siudits 

ittpon  absorption  ;ind  elini[nation  he  found  thiU  iht  ammoiiic>-citraTe>i  and  jfirimoiiio- 

brtrates  are  quickly  eJiminated  through  th^  kidneys,  i;athat  ^^  rule,  after  from  ten 

1i>  6flccn  hour^  they  con  no  lon^r  be  found  in  the  bluod.  tissues,  or  urine. 


Therapeutics. — The  ammonio- citrate  of  bismuth  in  small  dose  is 

actively  stimulant,  aslringeni,  and,  probably,  germicidal.      In  large  dose 

It  G  a  violent  irritant.     It  has  none  of  the  ptrculiar  properti^  whkh  gruw 

ovX  oi  the  insolubility  of  the  subaitralc,  but  is  more  astringent,  and  has 

\   been  iised  in  thrt^ik  ifwrrhtra  and  in  the  nai/^  diarrhvas  of  TciaxafiatK 

I   Dose,  two  to  five  grains  (o.ij-0.32  Gm.)  in  dilute  watery  solution,  re- 

I   peatcd  every  three  to  six  hours  pro  re  nata. 

■^L  fiesidf^  the  preparations  of  bismuth  recognized  by  the  U.  5.  Pharma- 
^B|KEia.  (he  activity  of  the  pharmacists  ha^  thriivi-n  into  the  market  a  krge 
"  number  of  combinations  of  the  metal,  some  of  which  have  been  used  to 
I  a  considerable  extent,  but  no  one  ol  which  has  ever  been  the  subject  ot 
;  a  complete  scientific  investigation.  The  most  important  of  these  com- 
p<>onds  15  probably  Bismuth  SubgallaU.  a  dry,  yellowish -saffron,  odor- 
less powder,  which,  under  the  proprietary  name  of  DernitUoi^  has  been 
'    employed  as  a  local   antiseptic   in  wminds,   chronic  ecseiHa,  and  ether 

*  surgical  aflfcctions,  and  in  doses  of  from  seven  to  thirty  grains  fo-s-J 
'    Gm. )  internally  in  diarrhaas.     It  has  been  shown  both  by  Bluhn  and 
'  by  Colasanti  that  its  germicidal  influence  is  very  slight,  certainly  not  su- 
perior 10  that  of  the  official  salts  of  bismuth,  and  we  can  see  no  reason 
for  supposing  that  it  has  any  superiority  in  internal  diseases, 

j  The  Bismuth  Sa/icyiat^  recognized  by  the  British  Pharraacopceia  is  a 

I  white  amorphous  powder,  insoluble  in  water,  containing  sixLy-two  to 
sixty-four  per  cent,  of  bismudiic  oxide.  It  has  been  much  used  inter- 
nally.  possibly  under  the  belief  that  it  is  slowly  decomposed  in  the  intes- 
tines with  the  elimination  of  salicylic  acid,  a  belief  which  is  founded  on 
speculation  and  nol  on  knowledge.  We  have  never  been  able  to  per- 
ceive any  difference  in  its  action  from  that  of  the  ot^clal  salts  of  bismuth. 
'    Dose,  ten  to  twenty  grains  (0,65-1,3  Gm,), 

The  Bismuth  Oxyittdide,  a  light  yellowish-red  crystalline  powder,  is 
sometimes  used  as  a  local  remedy,  especially  as  a  substitute  for  iodoform 
and  Ingastrit  uic^r.      Dose,  five  to  ten  g-rains  (0.32-0.65  Gm,)- 

^B  CERIl    OXALAS.     US, 

^^V    Cerium   oxaiaie  is  a  white  powder,  insoluble  in  water,  alcohol,   and 

*  «ther,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  medicine 
quite  laigely  for  the  relief  uf  vomiting.  es|jecially  when  dependent  upon 
pregmmey  or  other  forms  of  uterine  disturbance.  Its  action  on  the  econ- 
omy has  not  yet  been  made  out.  but  ir  may  be  tried  with  some  hope  of 
success  in  cases  of  nervous  or  dyspeptic  vomiting.  The  dose  b  one  to 
three  grains  (0.06-0. 19  GmOn  in  pill,  three  or  four  times  a  day. 


^^^^^^"  GENERAL    REMEDIES,  ^^^^H 

ZIKCUM— 2INC. 

ZiNCi  Sulphas — Zirtr  Suipkait,  U.S. —  White  l^iriol  ocmii^  in 
irregular  white  masses,  Uiv  pure  ^inc  suiphatc  in  minute,  transparent. 
Jour-sidedj  prismatic  crystals,  which  effiorf^sce  siightly  Jn  dry  air,  and  arc 
soluble  in  0,6  part  of  water  at  59''  F..  and  in  o.?  part  of  boiJlng  water. 
aLiO  soluble  lu  about  tliree  parts  of  glycerin  ;  insoluble  tn  alcohol.  The 
taste  is  styptic  and  peculiar. 

Thbrafeutics, — Zinc  suiphate  is  in  we^ik  solution  a  stimulant  a^- 
tringt:nt.  in  concentrated  form  iin  active  irritant.  Emetic  dose,  liiirty 
grains  (3  Gm.)'  In  doses  of  one  grain  (0-06  Gm.),  it  has  been  given 
in  pills  as  a  stimulant  astringent  in  chronic  diarrhaa  with  ulceration, 

ToxicoLoiiv. — Zinc  snlphate  in  lai^e  doses  acts  as  an  irntani  poison, 
prodvidng  violent  vomiting,  colicky  pains,  diarrhoea,  prostration,  etc 
The  symptoms  which  it  causes  are  almost  identical  with  those  produced 
by  the  corresfionding  salt  of  copper.  Alkalies  and  their  carbonates  are 
the  chemical  antidotes  Co  it,  producing  insoluble  precipitates.  Eggs  and 
milk  should  also  be  exhibited,  and  the  symptoms  treated  as  they  arise 
Chronic  7inc- poisoning,  if  it  really  exists  at  all,  is  very  rare,  and  the 
metal  seems  to  be  used  with  impunity  in  cooking- utensils, 

Schlockow^  flfflrms  that  jint!-smellers  lardy  li^'e  to  be  o^-er  foft)'-five  ycArs 
of  ftE^i  dying  somelijnes  of  oilarrh  of  the  bronchial  or  nlimenlary  mucous  mem- 
braneSj  or  in  other  cascsn  of  a  pecuHai  nervous  affection,  which  commences  wilh 
burning  superficial  pains,  exalted  sensibiMtyn  flnd  reflex  activirj'  in  the  legs,  and 
affervards  puis  on  stil[  more  clearly  the  feature?  of  myelilis ;  and  A.  Sacher  *  finds 
that  intravenous  injection  of  ver^-  large  doeefi  ot  zinc  s^Jts  products  paralysis  of 
the  voluntary  muscles. 

ZlNCi  OxiDUM  Venale.  —  Commcrriffi  zfnc  oxide  is  a   snow-whlie 

powder,  obtained  by  burning  the  metal  in  tht:  air.  It  should  be  used 
only  in  pharmacy.  The  pure  oxide  (ZiNCi  OxiDUM,  U.  S- )  b  a  yellow- 
ish-white powder,  insoluble  in  water,  hut  soluble  without  effervescence  in 
dilute  acids. 

Therapeutics. — Zinc  oxide  is  used  externally  aa  a  mildly  astringent, 
slightly  stimulant,  and  desiccant  application  in  s^in  diseases  and  to  ulcen. 
When  given  continuously  in  small  dorses  it  is  believed  10  aci:  as  a  tonic 
and  alterative  upon  the  nervous  system.  It  has  also  been  commended  as 
an  astringent  in  chronic  catarrhal  diarrht^a  of  adults  and  infants,  and  has 
been  largely  used  in  epilepsy  and  in  chorea.  Dose,  one-half  to  two  grains 
{0,03-0.12  Gm.).  The  oinlnaent  (UNCuEN'Ti'>f  ZiNCi  Oxidi.  L\S-, — 
one  part  to  four  of  benzoinated  Jard}  Js  useful  in  various  ikin  dis€as€s. 

ZiNCi  Cariw}nas  PR^CIPITATUS,  U.S. — PrectpttaUd  sine  car&t^noit 
is  intended  to  replace  the  old  impure  native  carbonate,  caiamine.  It  is 
made  by  precipitating  the  zinc  sulphate  by  the  sodium  carbonate.  It  is 
a  white  powder,  closely  resembling  in  its  medical  properties  zinc  oxJde, 
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CUPRUM— COPPEH. 
CUPBl    SULPHAS-COPPER    SULPHATE. 


U.S. 


ZiNCi  AcETAS.  V.  S- — Ztrtf  at^aU  is  made  by  the  action  of  aceiic 
acid  upon  the  coinmerciaJ  zinc  oxidf:.  It  occurs  in  whitCn  micacf^uiis 
cr>'5taL5,  which  effloresce  in  a  dry  atmosphere  ^nd  arc  very  soluble  \\\ 
wat^r.  The  taste  is  astringent  and  metallic.  The  :«inc  acetate  resembles 
io  its  physiological  and  therapeutic  qualities  the  sulphate,  but  is  probably 
somewhat  less  active.  It  is  chiclly  used  in  collyria  (one  to  two  grains  to 
one  iJuidounce),  and  as  an  injection  (one  to  twenty  grains  to  one  Auid- 
cnince)  in  gatiorrfura. 

Cadmujm  is  employed  in  medicine  to  some  slight  extent  in  the  form 
cA  iis  stilphaiCy  which  is  staled  to  resemble  closely  sine  sulphate  in  its 
therapeutic  properties.  It  has  been  especially  used  as  an  astringent 
stimulant  in  collyria,  made  by  dissolving  half  a  grain  to  four  grains  in  an 
ounce  ol  rose-water.  Strangely  enough,  some  physicians  who  have  cm- 
ployed  it  stale  that  it  has  ten  times  the  stren^h  of  the  zinc  salt,  others 
tt  it  is  about  equivalent  to  it. 
Copper  sulphate  occurs  in  blue,  transparent^  slightly  efflorescent, 
mboidal  prisirs,  or  their  fragments.  It  dissolves,  at  59°  F.,  in  about 
parts  of  ^'ater  and  in  0.5  part  of  boiling  water  ;  almost  insoluble  in 
alcohol.  With  ammonia  its  solution  precipitates  a  bluish-white  cupric 
hydrate,  which  redLssdlves  when  an  excess  of  the  alkali  is  addeil,  forming 
a  rich  deep  blue  solution. 

Physiological  Action. — In  very  dilute  solution  the  copper  sul- 
phate acts  locally  as  a  stimulant  and  mild  astringent  ;  in  a  more  concen- 
batcd  form  it  is  an  irritant  >  in  powder  it  b  a  very  mild  caustic,  which  b 
scarcely  capable  of  destroying  sound  ti^ue.  The  s;Uts  of  copper  in  suf- 
(idem  amot»nt  are  poisonous  to  all  forms  of  protoplasm.  Coupin '  found 
tbat  0-0055  per  cent,  solution  of  soluble  sail  of  copper  will  prevent  ger* 
mination  of  wheat ;  that  copper  conipounds  affect  violently  the  general 
nutritjon  in  animals  is  shown  by  the  production  of  fatty  degeneration  by 
them  ^sce  Ellenberger  and  Mofmcister)-  Attording  to  Falck,'  the  cupric 
sulphate  causes  in  the  lower  animals  great  depression  of  temperature^ 
with  progressive  general  paresis,  ending  in  death,  apparendy  from  failure 
of  respiration.  When  the  copper  salt  was  given  hy|X)derniically.  vomiling 
was  not  produced  ;  although  when  it  was  exhibited  by  the  mouth,  cmcsb 
was  very  violent  and  persistent. 

Thkbap  ELI  TICS, — Internally  the  small  dose — one-quarter  of  a  grain 
(d,oi6  Gm.  )  in  pill  form — of  cupric  sulphate  is  occasionally  administered 
in  chronic  enicrilis  and  ci^litis  with  uicerali&n.  Formerly  copper  salts 
were  employed  in  various  nervous  affections,  but  they  are  of  no  service. 
The  old  belief  that  when  taken  in  small  contiouous  doses  cupric  sulphate 
had  a  strengthening  efTcct  upon  the  nervous  system  has  no  apparent 
foundation- 
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The  chief  value  of  the  so-called  ^lu^  sianc  b  as  an  external  appli- 
cation. When  applied  in  solid  form  to  utcers,  it  destroys  flabby  granu- 
lations and  exert-s  a  powerful  exdiant  influence.  Its  solution  acts  more 
feebly,  and  is  sometimes  employed  as  a  dres&ii^  for  indolent  ttlcers,  but 
more  frequently  os  a  stimulant  and  alterant  to  miicoos  membranea,  as  in 
granular  conjnnftiviiis. 

Toxicology, — The  sympioma  of    acute  copper -poisoning  generally 
come  on  in  about  a  quarter  of  an  hour,  but  may  be  postponed  ior  from 
one  to  two  hours.     They  consist  of  violent  vomiting  and  pvirging,  accom- 
panied by  very  severe  colicky  pains.      The  maileis  vomited  are  greenish 
or  bluish,  the  stools  glairy,  nmcous»  and  at  times  bloody.      There  is  a 
very  strong  taste  of  copper  in  the  mouth,  and  often  constant  expectora- 
tion ;  excessive  salivation  and  bronchial  secretion  are  stated   by  Galippc' 
Co  be  characteristic.      Death  may  occur  m  a  fi^w  hours,  preceded  by  con- 
vulsions,  paralysis,  delirium,   aniEstheaia,  and  other  symptoms   ol  great 
nervous  disturbance,  seemingly  as  the  result  of  a  direct  action  of  the  poi- 
son upon  the  nervous  system.     Sometimes  a  tendency  to  syncope  is  very 
marked,  and  as  both  L.  Schwarz' and  W,  Fllehne*  have  found  that  toxit 
doses  of  copper  salts  paralyze  the  heart  in  the  lower  animalsj    cardiac 
death  probably   occurs   in   human  poisoning.      The  urine  is  usually  les^ 
sened  or  suppressed.      Black  urine,  due  to  the  presence  of  haemoglobin 
without  unaltered  blood-corpuscles,  has  been  noted  ;  in  this  case,  after 
death  all  the  tissues  were  found  st^iined  with  altered  blood,  and  evidently 
destruction  of  the  blood  was  an   important   factor  in   the  fatal   result  :' 
fatty  degeneration  of  the  liver  was  also  iound.      H  the  patient  survives 
for  twenty-four  houre,  jaundice  nearly  always  shows  itself.      After   this, 
profound   depression  with   nervous  symptoms   may  develop  and  end  in 
death  ;  but  not  rarely  a  favorable  issue  results,  in  which  case  the  symp- 
toms of   gastro- intestinal  inflammation  with    fever  develop  themselves. 
The  copper  is  said  to   be  efiminated  more  freely  with  the  salivary  and 
intestinal  secretions  than  with  the  urine  (Gallppe). 

As  the  action  of  the  cupric  sulphate  i^  exceedingly  rapid,  any  anti- 
dote to  Ije  of  avail  must  be  given  at  once  and  acr  <]uick!y-  In  the  poi- 
soning milk,  eggs,  or  other  albuminous  substance  should  be  exhibited  im- 
mediately,  freely,  and  repeatedly.  =<  Soap  or  a  fixed  alkali  may  be  used, 
Th^ye-Wow prtissiaff  0/ potash,  when  pure,  is  harmless,  and  precipitates 
instantly  an  insoluble  compound  of  copper  from  solutions  of  its  salt 
When  it  is  to  be  had  in  time,  it  may  therefore  be  used  ns  tin  antidote  to 
the  sulphate.  The  treatment  of  copper-poisoning  after  the  administration 
of  the  antidote  consists  in  meeting  die  indications  as  they  arise  ;  opium 
should  be  used  freely.  When  death  occurs,  the  results  of  gastro-intts- 
tinal  inflammation  are  usually  found  ;  sometimes  the  intestine  has  a 
decided  bluish  tinC,  and  occasionally  sutinnicous  etchymoses  occur.      In 


I 
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*  Na  time  should  he  lost  In  altrmpCing  to  «i?[>arate  the  yolk  fmrn  the  trhireof  the  egg, 
bul  Iht  e^  should  he  hmken  Into  a  bowl  bs  qiiEclilv  u  poBsibk,  a  tjtile  water  added,  and 
the  whde  virrffd  ur  Ai^  ethibltrd. 
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exceptional  cases,  It  is  said,  fhere  are  no  evidences  of  infl-immiiiinn  in 
ihc  aljmcinary  canal,*  Fatty  degeneration  of  the  liver  haa  been  noted 
in  man/ 

U  chronic  copper-poisoning  ever  exist  among  workers  in  the  metal, 
tC  must  be  very  rarely.  Tht  chief  syniplums  are  asserted  to  be  "a  cop- 
pcty  Lisce  in  ihc  mouthy  gidcliness,  pain  in  the  bo\vcb,  vomitings  occa- 
fiiona]  diaiTh<:ea,  and  wasting  of  the  body."  CUpEoi^  has  pointed  out,  as 
ch^rvicierisiic,  a  green  line  upon  ihe  ^ums  ;  this  has  also  been  observed  tfy 
Taylor,  but  its  constancy  h  not  assured.  Thus,  a  green  Une  waa  found 
OD  tbe  teeth  of  all  buit  two  or  three  of  a  number  of  workers  in  the  metal 
examined  by  a  commitree  of  the  London  Clinical  Society,^  but  there  was 
DO  line  on  the  g^ms  of  any  of  them* 

Wlien  E:opper  is  ^ven  to  the  louer  »tnimals  in  continuous  sufTidt^t  dose  h  pro 
dpoea  los?«  of  appetite,  failure  of  digestion^  diarrhcea,  and  other  evidenced  of  ga^ 
tro-fnEE«timkl  catarrJi  ;  with  marked  tvwiences  oi  disturtancei^  oi  the  nulrilitin,  such 
as  emaciation,  failure  of  the  heart,  and  with  a  prugT4:Ssi\'e  pnraJy&is  and  tailing  rc^pi- 
ra(kin  ending  in  death.  After  dcHlh  altcratUjns  of  ihv  Ivlooil  and  wide-spread 
laity  degeneratinn  have  bt^n  ntilcd  by  numerous  t  ilisen'ers,  t  According  to  Von 
BAfcay.*  Ihe  Diiiseles  are  very  early  aflecied,  clcuidine*is  of  iheir  protoplasm  and 
disappearance  oi  their  cross-slriatiori  coming  on.  The  liver  and  kidne)-5,  how- 
ever, are  especially  attacked  .  in  the  beKinnine  there  arc  hyperplasia  of  the  con- 
rteciive  tissue  and  subacute  nephritis,  followed  by  faUy  degeneration  and  finallv 
^mpby. 

^^F  Although  Galippe  and  Burcy  and  also  Ducom  '°  nffinn  that  copper  is 
^0^^^^  *'J<^1""'^  iuduente  upon  dogs,  and  Galip|jt  "  fed  himself  for  one 
month  on  food  conLaining  a  large  amount  of  copper  ttitbont  causing 
any  symptoms  of  intoxication,  it  is  certain  Ih^t  whibl  very  minute  quaii- 
lities  oi  copper  may  be  taken  internally  habitually  without  producing 
injury,  larger  doses  may  slowly  and  insidiously  work  out  fatal  conse- 
quenccs.  The  matter  is  important  because  the  metal  ia  habitually  uaed 
in  the  canning  of  vegetables,  French  peas,  beans,  etc.,  owing  their  al- 
tiaclive  color  to  their  treatment  with  copper,  which  can  be  chemically 
recognised  in  them. 

The  possibility  of  injury  from  sudi  iood  has  beei;  repeatedly  invcsdealeJ  by 
French  and  Belifian  conitnissiona,  and  the  gtncral  verdict  tias  been  that  no  harm  s 
pPiductd.  The  fact  thai  twenty  millions  of  cans  of  these  Jood-articles  are  eon- 
eumed  ev^ry  year,  and  that  after  thirty-six  years'  continuance  of  (he  custom  it  has 


\Ftit  B  fatal  caw  of  rppealtrt  poisoning  by  cnpper,  with  mnrh  informal Lr>[i  ol  valup  lo 
chemical  cupens,  set?  La  Franrf  Mfd.,  fteptemher,  1&74,  abittncteri  in  Hal/- y^rty  Ctm- 
pfHiiitift.  January.  iS^y  Bourntvcitt  and  Vvoti  ),RfTme  Siirnli^quf.  1874.  S59J  fnund  iwo 
hiinitrvil  3ni1  nintly-live  milligrnmiups  nf  melaltic  copper  in  Ihe  hverof  a  woman  who 
hud  Uten  rfit  anunoniacfli  sulphate  three  mcmihis  previously.  Minute  quantittei  ul  ct-p- 
ftts  pjtil  in  the  normal  liuman  body  ^fiuit   Th^rap.,  leiii.  ftS). 

t  Faick  \neuis£h  Kiinik.  lAw.  jci.j.  Ellenbcrper  and  Von  HolmeislPf  \Arck,  H^isj^tt. 
/Vol/-  TTtierhriik .  jj.  3i^\.  W  Fllehne  [Doitstk.  Med.  H'ftchrn  ,  i*jj,  »i.),  De  Moor, 
Von  BAIcay  \FesUr  MedrOiir  Freae.  \f^.  %i).  Blum  and  Seefifter  (ArrAiv/.  Thi^r^ 
A/i/J  ,  1897.  iiiil,  iBgfl,  niivh  and  Trotldenirr  {Art/itvJ.  Thterh^ilM.,  1897,  x«il.J. 
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Dot  been  clearly  ef^tablished  thai  harm  ii  don«,  indicates  that  m  the  arnouni  used 
the  x-cgctablcs  containing:  copper  arc  not  poiaoaous.  It  ia  plain  thai  the  irwdtm 
f(um  injury  depcncb  upon  the  minuteocss  of  ihc  amount  of  copper  in£e*tedi  ibt 
iifllinn  Uw  does  noi  allow  more  than  0,05  pramme  of  copper  per  bila  of  food,  to 
the  researches  ol  Tscliirch  would  indicjite  rh^t  d  Foud  coataiuing  this  amouatct 
copper,  if  very  Freely  takt^n,  might  do  harm.* 


ARGKNTUM  — SILVER- 
ARGENTl    NITRAS— SILVER    NITRATE,     U.S. 

This  is  a  heavy  anhydrous  salt,  crystallizing  in  translucent,  shining. 
rbombic  platta,  and  having  3  styptic,  metallic,  t-orruaive  taste.  [(  h  stJu' 
blc,  al  59**  F.,  in  0.6  port  of  water,  in  twenty-six  parts  of  alcohol,  ino.l 
part  of  boiling  water,  and  in  five  parts  of  boilitig  alcohol.  For  ertema] 
use  the  crystals  arc  melted  and  run  into  moulds,  where  ihey  harden  irtn 
round,  grayish,  brittle  sticks,  about  ihe  siic  of  a  goo3e'quiU,  and  having 
a  radiated  crystalline  fracture.  These  constitute  the  official  ARGEKTr 
NiiRAS  FusL^s.  As  only  ihe  pure  sail  will  make  well'formed  crystals,  the 
inopiire  products  are  always  manufactured  ioto  the  fused  nitrate,  wliidi 
should  therefore  nol  be  employed  internally.  When  silver  nitrate,  either 
in  substance  or  in  solurion,  ia  exposed  to  the  conjoint  influence  of  light 
and  ttl  even  a  minute  portion  of  organic  matter,  it  turns  black,  and  is 
converted  into  an  insoluble  substance,  which  has  been  believed  to  be 
metallic  silver,  but  is  more  probably  an  oxide.  For  this  reason  the  white 
stains  which  it  first  makes  when  applied  to  living  (issues  soon  blacken. 

Fhvsiological  Action, — Loca/  Mti^t.— Silver  nitrate  coagulates 
albumin,  and,  when  applied  in  its  pure  state  to  li^irg  tissues,  acts  as  a 
caustic,  coating  them  over  with  a  white  almost  memlsranous  film.  The 
caustic  action  is,  however,  not  a  deep  one,  because  penetration  of  iht 
salt  into  the  tissues  is  soon  prevented  by  the  thick  and  tough  skin  or 
stratum  which  is  formed.  When  applied  in  a  dilute  soltition  it  acts  as 
an  astringent,  constringing  the  vessels  and  overcoming  relaxation.  Its 
local  action,  however,  is  not  simply  that  of  an  astringent,  but  is  ccrtainlT 
peculiar  and  apparently  alterative  to  nutrition.  It  is  also  a  very  active 
germicide. 

Absarptityn  artd  EiiminaHon, — It  is  evident  that  in  the  stomach  gi- 
ver nitrate  cannot  long  maintain  its  integrity,  Bogolowsky  ^  has  found 
that  when  the  nitrate  is  added  to  a  peptone  it  Es  readily  dissoli'ed,  and 
that  the  solution  formed  doca  not  coagTiJate  albumin,  f  That  inlliisor 
in  some  ether  analogous  form  silver  is  absorbed  13  proved  by  its  having 
f>een  found  in  various  internal  organs  and  by  the  discoloration  whidi 
follows  its  protracted  use  :  argyrut  of  authors.  When  It  is  exhibitni 
for  a  long  continuous  period^  the  skin  often  acquires  a  peculiar  bluish 
slate  color,  which  may  become  very  dark,  and  in  decided  cases  the 


■  For  dlsrusfilon  upon  ihe  subjertn  ice  l>e  MO'>r  KArfhn'fn  df  Pkarmtaca^ynami*^ 
iflgSh  ii]  and  Tschlrch  1  Toxicoiogie  Httd  Hyj^itnf.  Slullgarl,  iSgj) 

t  For  rccttit  sludie^  nf  tlii5  cfurBCter.  see  Isidore  Neuinanii  [loc.  cit.),  4lu  A.  w* 
FrflfiSldn  {QcrtiK.  Jilin.  ifocfiea  ,  TS77,  194). 
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iniuncttva  and  even  tlic  mucous  membrane  of  the  mouth  are  involvtd- 

le  silver  is  found  in  all  the  tissues  of  the  skin  below  the  rctc  Malpighu* 

^rotnmann,'   Riemer,'   Neun^ann*)-     E.    Harnack'  asserts   that   in   all 

:orded  cases  of  argyria  at  Icahl  ihirLy  griinimes  of  the  salt  liavt  been 

Len_     The  staining  of  the  akin  h  always  preceded  by  a  dark  discolor- 

ton  ol  the  mucous  membrane  of  the  mouth  and  ^ms.      Both  Heller 

id  Oriila   failed  to  detect  silver  in  the  urine  of  animajs  taking  ic  ;  but 

>bab1y  it  is  eliminated^  thuuj^h  slowly  and  in  very  small  quandties,  by 

kidneys. 

G^nerai  Effects. — As  silver  is  never  given  for  an  Immediate  therapeu- 
acEion,  its  acute  physiological  action  is  of  less  inierest  to  the  iherajieu- 
than  to  ihe  toxicologist,  and  the  detailed  symptoms  of  its  poisoning 
re  considered  under  the  head  of  toxicology.  In  general  these  symptoms 
usl  of  those  of  gastro-enteritis  with  violent  disturbance  of  the  nervous 
Iqrstcm,  due  to  a  direct  action  of  ihc  poison  upon  the  cerebrum  and  the 
spinal  cord.t  Although  tfie  circulation  is  profoundly  afiected,  death  ap- 
pears to  lake  place  from  centric  paralysis  of  respiration. 

By  an  etaborale  beriea  uf  eAperimen  Is  Charles  Rou^t*  has  shown  tliat  upon  all 
animals  from  a  crab  10  a  tlog  tlie  s*:iluh]e  salts  of  silver  act  a^i  a  poi^un,  causing  in 
mammals  vomiting  and  puTging,  and  in  Un?m  and  the  lower  animals  violent  dis- 
turbance of  the  motor  functions,  as  showiL  by  paral>':ii-s  and  convulaian-s.  and  of  the 
respiration*  ending  finally  in  dcatli  h)  asphyxia.  This  is  in  accord  with  the  obscr- 
\-alions  of  uthtr  iiivKStigatupi.  R^ibuUau  and  Monrier  affirm  ihat  the  almost  insUm- 
taneous death  ^^hicti  Ch^trcoi  and  Ball  hrslnaled  as  following  the  injection  of  a  large 
do9C  of  silver  nitrate  into  the  veins  is  due  to  a  direct  paralyzinR  influence  of  the 
drug  upon  the  muscle  ol  the  heart.  Rougcl  has  never  seen  this  Jomi  uf  death 
follow  the  hypodermic  or  inicmal  adnLini^iralioii  uf  the  poi*)n,  the  heart  always 
coniinuing  to  beat  for  a  greater  or  Itss  length  of  lime  after  the  ce^atron  of  resfHra- 
tion,  and  also  retaining  iXs,  [nilability. 

As  already  slated,  both  convulsions  and  paralysis  are  preMnt  in  acute  silver- 
poisoning.  The  convulsions  are  severe,  generally  tetanic,  and  according  tti  Rtiuget 
are  plainly  reflex.  A  peculiarity  noted  by  Rougel  is  the  persistence  of  the  convul- 
sions after  the  complete  abolition  of  volunti^r}'  movements-  Curci^  alhrrns  t)iat 
they  are  due  Lo  exdtatlon  of  the  motor  tract  of  the  cord,  and  that  thta  is  preceded 
by  a  similar  induence  upon  Ihe  sensory  tracts. 

The  de;ith  is  due.  En  argyria.  to  cessation  of  the  respiration  ;  Ronget  even  states 
that  he  has  witnessed  the  suspension  of  Uie  latter  function  in  Ihe  froff  while  the 


•  In  an  Habotate  study  ot  the  or^an^of  a  case  of  nrgyrln,  Riemef  delected  lh<?  sUver 
in  the  glomenitn  of  the  kidney,  thoinliniB  nf  ihenotta,  the  chnrulrt  plexus,  and  thtmesen- 
terte  elasda.  He  believe*  thai  tl  i^  never  depo<iiu?d  inside  the  cells,  and  tha:  ihe  silver 
prepiratlfm  (■;  reducetl  In  the  Intestines,  and  the  fine  panicles  of  the  silver  carried  in  the 
blood  and  lymph  Geisdhan  {Arbnfen  am  Phystoioff.  fnii  zn  Horpnl,  xj  criinndcs 
w^n  Riifmer  in  affirmmg  thnt  the  silver  is  depof^ited  nutside  ol  ihe  cells,  bat  O  Loew 
^^ligefi  Archiri^  ixijv.  ^%]  rtsierls  that  it  occurs  inside  of  Ihe  renal  emSoChrlU)  cells. 
Jahn  {Beitrage z.  Palholog  A-nal.,  tvl.)  states  Ihul  the  unflrialed  musculflr  fibres  itid 
thE  elaallc  tJBsUE  have  a  cpeclfil  power  of  redni-ing  trivet. 

t  Ortila  and  other  ol  the  eaTlEerDlvieTVvraexpemnenTed  Upon  Ll  by  mjeclmg  il  dirertl^ 
Inid  Eh?  veEni  nT  animals.  When  erhihkled  in  thit>  way,  i1  must,  hy  coagulating  the  albu- 
min of  the  blond,  prridnre  thromhi,  rowhlrh  the  siih-iequent  symptrvn*  nre  in  Krestteror 
less  mnuufe  lo  be  ascribed  This  melh<v^  (if  enperjinenlniLon  C!in,  therefore,  Jhrowlflrt 
Utile  Ef^Nl  upon  the  aclion  cf  silver  allTQl.t  when  taken  into  the  Ktomach- 
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fakxMl  wd5  also  rcmlerccJ  ven  ^pJ^uiic.  as  w.i^  betrayeJ  by  Uie  conbtmiC  IcnderbLy  10 
Ihe  formation  of  ecthymcise'^.  A^  some  one  h^^  sugKested  thai  the  *iilver  in  these 
casts  replaces  Ihe  iron  oi  the  blood -corpuRcJes,  BogolowsUy  rvide  3  chemical  ex- 
animation  of  the  latter,  but  Jailed  lo  find  any  traces  ot  silver  in  them,— no  doubt 
because  it  was  iiot  there  The  solid  liasuc^  ucrc  found,  ahni  dealli  from  chrirnic 
arj^-Tin,  to  be  in  iin  advanced  stiige  uf  Lttijenemlitir,  whirli  esjiecially  affected 
epithelial  structunes.  The  fir^t  change  was  swelling  and  opacity'  oJ  the  cells,  with 
cbscuratioQ  oE  the  nucleus.  AJter  this  camn  (atty  degeneration,  fatty  globules  ir 
Ihe  cell,  destruction  of  nucleus.  Jind  fintilly  of  the  cell  itself.  The  liver  and  kidneys 
were  [iriikiundly  influenced,  as  was  al^^r  the  muscular  sinicture,  especially  of  the 
bean.  These  results  obLiined  by  Bogolowsky  have  been  in  the  main  ccirmb<irfll&! 
by  A.  V.  k6EsaJi«^:>i* 

THERArEUTtcs. — Thc  results  af  the  chronic  poisomng  by  siKer  arc 
in  every  way  so  doscly  analogous  lo  those  produced  by  antimony,  arsenic, 
copper,  and  other  metallic  poL-wn*  as  10  show  chat  silver  belongs  to  that 
class  ol  drugs  whicb  iii  some  way  markedly  affecla  thc  general  nutrition. 
It  cannot,  however,  be  called  an  alterative,  as  at  present  wc  know  of  no 

j      application  of  its  power  to  the  needs  of  practical  medicine. 

The  only  advantageous  use  of  silver  in   therapeutics  is  for  Its  local 

I     action  either  upon  the  surface  of  the  body  or  upon  those  mucous  mem- 

k^^anes  that  can  be  reached  directly  by  the  drug, 

^^f  As  a  simple  caitstk,  the  salt  may  be  used  whenever  a  superficial 
action  only  is  required  :  lor  reasons  already  given  (page  406),  it  is  use- 
less whenever  it  is  necessary  to  produce  a  deep  eschar.  As  a^  caustU 
aliarative,  it  is  applied  in  solid  form  to  many  nUerated  snr/^jf^i,  for  tlie 
pur|X)se  of  destroying  superficial  diseased  tissut  and  of  stibslilutiny, 
when  the  eschar  separates,  a  healthy  for  an  unhealthy  action.  As  an 
anHpkii>gistic,  silver  nitrate  acts  not  only  as  an  astringent,  but  also  as 
a  germicitle.  In  the  VEirious  iTtHammations  of  the  mucous  mpmbranes, 
such  as  conjun^ih'iiis,  faucilis,  laryng^Uis,  urMriiis^  etc.,  it  is  used  very 
frcquentlv,  not  only  in  the  stage  of  relaxation,  but  also  in  the  beginning 
of  the  attack.  In  ronjutictii'itis,  the  solution  employed  should  not,  under 
ordinary  circumstances,  be  stronger  than  one  or  two  grains  to  thc  ounce  ; 
and  il  should  not  be  used  at  all  if  any  corneal  ulceration  exists,  since  a 
deposit  of  silver  is  liable  to  occur  and  to  produce  opacity.  In  /auntis, 
thc  strength  of  the  solution  may  vary  from  thirty  to  sixty  grains  to  the 
fluidiMince.  In  ordinary  cases  of  Sijrf  throaty  tlie  application  once  a  day 
or  every  alternate  day  is  generally  sufficient.  It  is  best  m:*de  by  means 
of  a  goiul'sized  caniel's-hair  brush,  each  part  of  the  inflamed  surface 
being  distinctly  touched,  and  not  the  whole  simply  daubed  or  slopped 
over  by  means  of  a  very  large  hruth  or  a  spong^e  probang.  In  severe 
cases  it  may  be  necessary  to  use  the  solution  twice  a  ilay.  Even  a  satu- 
led  solution  can  scarcely  be  iookcd  upon  as  caustic  lo  the  more  robust 
cous  membranes. 

Carl  Seilcr*  Slates  that  while  sohilionsof  silver  nitrate  of  less  than  sixty  grains 

ounce  cau>he  pain  when  applied  to  the  ihroiit,  solutrons  of  one  hundred  .md 

to  two  hundred  and  Alty  grains  act  a£  local  anaesthetics,  relieving  soreness, 
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and  usually  airesUrii-  acute  iutlnnim^Ttons  sX  oni^e,  if  applied  in  tiie  6rst  tweaty-four 
hoors,  before  infliinunatory  exudation  has  ijccutred. 


In  /aryng-iiis,  the  solution  may  contain  from  ten  to  twenty  grains  trj 
the  ounce,  and  should  be  applied  with  a  brush  by  the  aid  of  the  Uryngo- 
scopic  mirror.  An  aCtaclc  of  ureihriiis  may  sometimes  be  aborted  in  i& 
forming  stage  by  the  injection  ot  a  strong  solution  (twelve  grains  to  one 
rtuidounce;  o\  the  salt  ;  but  the  practice  is  of  doubtiul  expediency,  since 
when  il  fails  it  grcaily  nggravoiles  the  trouble-  When  ckranitr  gffnorrkaa 
ia  scnctly  localized  to  a  small  spot  in  the  posterior  urethra,  installation 
of  from  live  to  ten  minims  of  a  solution  of  the  strength  of  fi\"e  to  tm 
grains  to  the  fluidouuee  is  often  serviceable.  When  the  inflammation  k 
more  diffused,  irrigation  with  a  weaker  solution  is  preferable  ;  at  flisl  i  to 
Sooo  may  he  employed,  and  the  strength  gradually  increased  to  even 
I  to  500. 

Frcdy  applied  to  the  skin  of  the  whole  finger,  silver  nitrate  will  some- 
times ahOTt  a  commencing  fe!tm,  or,  applied  to  the  scrotum,  an  epididy- 
mitis. 

Internally,  silver  nitrate  is  exceedingly  useful  in  stomachic  and  to  a 
less  cKtcnt  in  enlerie  diseases,  exerting  no  doubt  a  purely  local  influence, 
in  ihai  form  ot  dyspepsia  characterized  by  the  vomiting  of  large  quanti- 
ties of  yeasty  fluid,  it  has  yielded  in  our  hands  better  results  than  anv 
other  remedy  ;  and  the  same  niay  be  said  of  chronic  ^ashiUs  and  of  ^tfj- 
trie  ulcer.  The  rules  of  administration  are  identical  in  these  three  dis- 
eases. In  the  first  place,  regulation  of  the  diet  is  imperative  :  if  the  case 
be  a  bad  one,  all  eating  of  meals  should  be  suspended,  and  the  patient 
receive  every  two  or  three  hours  a  cup  of  sweet  milk,  *ith  sound 
toasted  bread  broken  up  and  thoroughly  softened  in  it.  In  order  to 
wash  off  as  much  as  possible  the  mucous  membrane  of  the  storuaeh, 
and  to  neutralize  the  aeids  of  the  stomach,  lorty-fivc  minutes  before 
the  meal  fifteen  to  twenty  grains  of  3odium  bicarbonate  should  be  ex- 
hibited in  a  tumblerful  of  hot  water,  and  ten  minutes  later  a  quarter  of 
a  grain  of  silver  nitrate  should  be  given  in  pill  form.  The  use  of  cold 
water  at  meals  should  be  absolutely  forbidden,  and  in  very  serious 
cases,  when  all  food  is  rejected  by  the  stomach,  it  ia  sometimes  advisable 
to  allow  absolute  rest  for  two  or  three  days  to  that  viscus.  the  patient 
being  fed  by  the  rectum,  and  only  a  little  water  and  pills  of  silver  with 
opium  being  taken  by  the  mouth.  Under  these  circumstance  the 
return  to  the  usual  method  of  taking  food  must  be  very  gradual,  ^  first 
only  a  tablespoonful  each  of  milk  and  of  lime-water  being  administered 
every  hour.  In  chrcmic  cnfrritis  or  colitis,  silver  nitrate  is  sometimes  of 
service,  especially  if  there  be  ulceration. 

For  its  constitutional  effects  silver  nitrate  is  used  solely  in  diseases  of 
the  nervous  system.  Tt  was  formerly  given  in  epiUpsy,  hut  it  has  passed 
oul  of  use.  In  chronic  iiiflammuiicns  of  the  spinal  cord,  whether  affect- 
ing chiefly  the  posterior  columns  and  corG,t\t\yt\r^%  kccmohr  ^Ua^rta.  or  the 
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lienor  and  giving  rise  lo par spiegia.  it  is  still  employed,  but  is  of  doubt- 
1  value. 

Toxicology. — The  symptoms  produced  by  the  ingeation  of  large 
o£  silver  nitrate  are  partly  gasiro-iniestma)  and  partly  cerebro- 
nal.  In  some  instances  the  one  series  of  phenomena  predominaie,  in 
others  ihcfie  of  die  oilier  class.  In  a  caae"  at  the  Hflpital  Sl.-Louia 
in  1839  the  symptoms  were  insensibility,  violent  convulsions,  diloled 
pupiU>  and,  when  consciousness  was  partially  regained,  intense  gastric 
pain  :  complele  restciation  of  consciouantrss  did  not  occur  until  eleven 
hours  after  admission,  and  the  coma  returned  at  intervals  during  several 
days. 

Vertigo,  coma,  convulsions,  greai  muscular  weakness,  and  paralysis, 
with  intense  disturbance  of  respiradon,  are  in  these  cases  ihc  manilesta- 
Cions  of  disturbed  innervation,  whilst  the  abdominal  symptoms  are  those 
of  gastro -enteritis.  The  diagnosis  can  generally  be  made  by  the  disculor- 
aLioQS  of  the  lips  and  skin — at  first  white,  afterwards  black — and  by 
the  blackish  or  brownish  vomit ;  when  the  customary  antidote  has  been 
given,  both  vomit  and  stools  are  generally  white  and  curdy.  After 
death  ihe  stomach  and  bowels  an;  found  corroded,  often  ecchjmoscd 
and  with  patches  oi  a  white  or  grayish  color.  Poisoning  by  silver  nitrate 
is  not  eommon,  and  we  know  of  but  throe  fatal  cases, — one  in  1837 
(Taylor"),  one  in  18G1,  a  woman  killed  by  fifty  grains  in  solution  in  di- 
vided doses,  and  one  in  1871,  a  child  destroyed  by  a  piece  of  the  solid 
stick  three-quarters  ot  an  inch  long,  in  spite  of  the  use  of  Che  antidote 
(Scattergood"). 

The  Ircatmcnl  consists  in  the  administration  at  once  of  large  amounts 
of  £^tnman  sft/t.  alkaline  carbonates^  or  soap, — the  chemical  antidotes, — 
the  constant  use  of  Urge  draughts  of  milk,  and  the  meeting  of  symptoms 
as  ihey  arise. 

The  fatal  dose  of  silver  varies  very  much,  according^  no  doubt,  to  ihc 
presence  of  substances  capable  of  decomposing  il  in  the  stomach.  Thirty 
gniins  have  killed,  and  recovery  has  taken  place  after  the  ingestion  of 
an  ounce  (case,  Huscmann"), 

Chronic  argyria.  or  discoloration  of  the  skin  by  silver,  is  usually 
unaccompanied  by  disturbances  of  health,  although  in  severe  ca-ses  the 
dbcoloralion  affects  not  only  the  skin,  lips,  guma,  and  sclerotic,  but  even 
the  internal  organs,  such  as  the  liver,  spleen,  and  kidneys.  It  is  there- 
fore  not  due,  as  has  been  thought,  to  the  silver  chloride^  since  the  latter 
becomes  dark  only  under  tiie  influence  of  the  light,  but  to  a  deposition 
silver  Itself  or  of  its  oxide.* 


S-  Krysinriii  "  found  the  granules  in  almost  every  tissue  of  the  1>ody.  aad  stales 
lliai  they  are  an  organic  compound  of  silver,  the  exact  nature  of  wliich  has  nut  yel 


•  Accordinet^  RfirsHhegzi.  Hcnnnnn  haaae^n  ofit  caie  in  which  prErccdlng  ihc  dcp- 
oaitjon  of  tht  siUtr  ihtrt  were  mnJaise,  citiaciation,  failure  of  incmor},  siriRiiiK  m  ihe 
c^rs,  dvafneu,  and  Bposmis  of  the  ocular  rauadea- 


been  detenniii«d.  The  minute  quatiliiy  iJ  (lie  mctil  present  is  shovtn  by  iha 
analysis  of  \'ersmanti5,^*  wlio  in  T-j.i  gramnies  oi  dried  livtr  found  only  o.odEt 
grfjinnie  iJ  metallic  silver  (u.047  per  ctul.  )t  and  in  S,6  grainnies  of  dried  kidntj 
*J  oSj  gramme  (0.61  per  cent.).  Greater  or  lesf*  success  has  been  ;is»nFd  fw 
various  treatin?nt&  in  argyria,  but  in  general  they  are  equally  futile. 

Rogers  states  that  blblering  will  lighten  the  color  very  much,  and 
Eichmann  asserts  ( Husemann)  that  he  has  cured  two  cases  by  the  use  d 
|>of:ash  baihs  anrl  of  soap  baths,  each  four  times  a  week.  The  older  au- 
ihorilies  commend  the  use  of  potassium  iodide  intcmall)'-  L,  P,  Yin- 
del]*'  has  reported  two  cases  in  which  large  doses  of  the  iodide  were 
given  for  many  months  for  syphilis^  and  the  mercurial  vapor-baths  used 
at  the  same  dme  for  the  same  purpose,  with  the  result  of  a  complete  cure 
oJ  the  ar^^-ria.      The  lading  was  gradual. 

AuMiNiSTRATroN. — The  silver  nitrate  should  always  be  given  in  pill, 
and.  when  it  is  desired  to  obtain  its  const Itutiona]  influence,  after  meaK 
during  the  process  ol  digestion  ;  but  when  its  local  action  on  the  stomach 
B  required,  it  should  be  administered  one  or  two  hours  before  meals; 
and  if  the  intestines  are  to  be  reached,  the  pill  should  be  enclosed  in  two 
thick  capsules.  The  administration  of  silver  nitrate  should  not  cjdend 
over  a  longer  time  than  vxo  months  without  a  protracted  intermission. 
The  dose  b  one-qiiaiter  oF  a  ^^ain  (aoi6  Gm. ). 

Argenti  NiTRAs  DiLVTus.  U.S.,  b  a  grayish,  solid  sub:>tancc. 
often  in  crayons,  composed  ol  two  parts  of  potassium  nitrate  with  one 
part  of  silver  nitrate.      If  may  be  used  as  a  very  mild  caustic. 

Silver  ^xiJc  (Argenti  OxtDtiM,  U,  S. )  is  an  olive-brown  powder, 
very  slightly  soluble  in  water,  which  may  be  prepared  by  predpitatii^ 
the  silver  nitrate  whh  solution  of  potassa.  It  was  introduced  into  medi- 
cine  as  rt  substitute  for  the  nitrate,  with  the  Idea  thai  it  would  accomplish 
in  diseases  of  the  nervous  system  all  that  thiit  drug  is  capable  of.  and  at 
the  same  time  not  discolor  the  skin.  With  our  present  knowledge  of  the 
method  ol  absor|nion  of  the  nitrate,  this  seems  highly  improbable,  and 
it  is  contradicted  by  experience,"  Silver  oxide  is  not  caustic  when  lo- 
cally applied,  but  probably  exerts  some  astringent  action,  and  it  has  been 
commendeJ  in  pyrosis.  In  nervous  affections  it  is  probably  of  equal 
value  with  the  nitrate.  The  dose  b  a  grain  (0.06  Gm.).  in  pill-  three  or 
four  times  n  dny. 

Stiver  cyanide  (Argkntj  CvANlDtJtf,  U.  S. )  is  used  solely  for  the 
preparation  of  hydrocyanic  acid.  Sifver  iodide  (Argekti  Ioi^idum. 
U.  S, )  has  been  used  as  an  alterative,  but  is  of  very  doubtful  value. 

Argenti-'M  Solubtle. — Sohthle  SHver.  —  CoHoidal  Sih'er.—W  1889 
M.  Carey  Le:i"  described  several  allotropic  forms  of  silver,  among  which 
was  a  li]ac  or  greenish-blue  variety,  freely  soluble  in  water,  yielding  a 
bright  red  solution.  Its  use  in  practical  medioine  was  firet  suggested  by 
Cred^*  on  the  supposition  that  it  would  be  a  non-coxic,  soluble  antisep- 
tic, for  which  purpose  il  has  been  used  by  several  clinicians  in  doses  ol 
thirty  to  forty-five  grains  (2-3  Gm.).  or  by  inunction  as  prdcncd  by 


ten   grammes  of  the  fifteen  percent,  ointment   being   rubbed  in 

iroiisly  lor  a  quarter  ol   an   hour.      The  one  per  cenL  solution   may 

injected  hypfjdermjcally  without  causing  pain.      There  has  not  been, 

however,   any  scientific  investigation  of   soluble  silver,  and  die  clijiital 

studies  have  not  been  svifticienC  to  establish  its  value, 

Abgokin, — Ar^entum  Casein. — A  substance  prep.ired  by  mixing  a 
solution  of  sodium  compound  of  c.isein  with  silver  nitrate,  and  precipi- 
tatiiig  with  alcohol,  ft  is  readily  soluble  in  warm  or  albuminous  water, 
and  has  bten  highly  recommended  by  numerous  German  and  American 
clinicians  a!>  a  local  application  in  gonorrhea  ;  its  :en  per  cenL  solution 
said  lo  produce  no  pala  in  acute  cases  and  may  Lie  used  Freely. 
Argenti  CiTRicuM. — /troL—Sther  citraU  has  been  used  to  some 
Extent  in  gmtorrhipfi  in  a  solution  of  i  to  4000.  It  is  asserted  to  be  in- 
tensely poisonous  to  the  gonococcus  and  non-irrium  lo  the  urethral 
tLCOus  membrane. 
: 
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MINERAL   TONICS. 


FERRUM^IROM.     U.S. 


Since  iron  constitutes  a  necessary  integrant  portion  o\  the  red  blood- 
coqjusdes,  it  is  a  tood  rather  than  a  medicine.  A  large  proportion  ot 
the  various  ariicles  of  ordinary  diet  contain  n  trace  of  it,  and  it  must 
undouLtedly  find  entrance  with  the  food  into  the  blood.  Although  a 
great  amount  of  work  has  been  done  by  chemisla  upon  the  absorption 
and  elimination  of  iron,  the  results  have  been  so  imperfect,  contradictory, 
and  dilTicult  of  explanation  that  they  are  zl  present  of  very  llltle  use  to 
the  clinician.  Iron  is  probably  al  all  times  in  the  urine  in  minute  quan- 
tities. Among  the  older  chemists,  Quevenne  taught  that  the  exhibition 
of  the  salts  of  iron  had  lilde  influence  upon  the  amount  of  iron  in 
the:  urine,  whilst  Decqucrd  fo^ind  that  the  increased  elimination  of  iron 
commenced  directly  after  the  first  taking  of  a  fcrru^noua  preparation, 
and,  though  varying  notably  from  day  to  day,  continued  on  the  whole 
until  the  end.  Among  the  later  chemists.  Runge.  of  Basel.  belii?ves  that 
no  salts  of  iron  are  absorbed  into  the  blood,  and  that  the  value  of  the 
iron  in  chlorosis  is  due  to  its  local  action  on  the  gastric  juices-  His 
theory  is  that  in  chlorosis  there  is  a  great  poverty  of  gastric  juice,  with 
an  excessive  formation  of  alkaline  sulphides  ;  that  these  alkaline  sulphides 
decompose  the  absorbable  albuminous  iron  compounds  of  the  food,  and 
render  them,  lite  ordinary  salts,  incapable  of  absctrption  :  and  that  the 
ordinary  Iron  preparations  occupy  the  alkaline  sulphides,  and  allow  the 
albuminous  iron  compounds  to  be  absorbed. 

-  Bunge  baae^  hj»  theory  upon  die  experimental  results  obtained  by  himself 
and  by  Haniburger,'  which  he  believes  prove,  first,  that  in  iht  healiliy  subject 
the  rontinutd  administraiinn  of  iron  does  not  raise  the  red  hlood-corpuscies  or 
haemoglobin  ;  secondi  thai  when  iroii  is  given  it  does  not  increase  the  amount  ex- 
creted in  the  urine.  The  researches  quoted  later  in  this  nrtJcle  ( pn^  4l6j  throw, 
however,  the  gravest  doubt  iijxjn  the  ihcvry  of  Bunge,  Morciwer,  it  la  directly 
opposed  by  the  research  of  Curl  Th,  Moemer,'  who  find«  asihe  resuh  of  Ihe  study 
of  urinsiry  indican,  etc.,  during  the  administration  of  iron,  no  reason  for  belie^ng 
that  the  salts  of  iron  act  as  intefitinal  anlisepticfl. 


The  researches  of  certain  Dorpat  investigators  and  of  Peter  Robert 
Berry,  epilomiEed  below,  would  also  appear  to  prove  that  the  Pharmaco- 
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pceiiil  prejtaratlons  of  iruii,  when  taken  into  the  organization,  are  noi  *b- 
sorbcdj — ii  conclusion.  Kowcvcr,  which^  for  reasons  given  a  litilc  later, 
cannot  be  accepted. 

NJcolfti  Dfimaskint  Joh^uin  Kumberg;.  Chr.  Busdi,  and  Eugen  Stender,  woik- 
inK  wi^l"  and  under  tlie  inimediaJc  supervision  of  Kobert,  of  Dorpiil.  found,  ySnt 
IhiLt  itie  prt^criict  o\  iruti  can  be  demoiulTaied  in  normiil  lilLereil  or  unfiJieivduTinc 
both  qiiantitativeLy  and  qu^lidtively  ;  that  th&  ^timinalion  of  iron  does  roT  c«^as«,  as 
haf;  bedi  atl^mied,  during  fasting  in  man  ;  and  that  the  fidininistration  of  an  officul 
preparation  of  iron  docs  not  cause  iron  to  disappear  from  the  urine :  ^tamJ.  thd 
the  iron  existi  in  Hx  uriiic  in  two  portions,  one  in  the  mvrpholcjgical  elements^  nor- 
mal and  pathologicil,  of  the  urine,  the  orher  dissolved  In  the  urine  inelf  :  h  being 
doubtful  whether  the  iron  i!>  or  is  not  simpLy  in  the  coloring-malter  of  the  urine.  Inil 
it  being  certain  thai  this  iron  In  !K>]utiort  is  in  some  very  pemianent  combination^  a» 
h  resists  even  heating  of  the  urine  with  muriatic  and  nllHc  adds  ;  ikirtf^  that  the 
numul  relation  <if  the  iron  in  ibe  morphological  elements  to  Ih.-ii  in  solution  ap^ 
>  pears  lo  be  from  one  to  seven  to  one  to  eight :  fourth.  th:)f  the  d^iiJy  ehminatktKit 
ir!>n  in  the  urine  is  sctircely  one  milligramme,  but  is  suljject  to  niudi  variation,  ac- 
cordins:  |o  nourishment,  cic.  ;  in  sickntss  attended  by  destruction  of  (he  blomt 
or  Willi  increase  of  the  morphologica]  elements  of  the  urine,  the  elimination  of  Vctt 
iron  increase*i,  hut  the  presEnce  of  hili^try  c^iloring-maner  in  the  urine  has  no  in- 
fluence upon  it :  Ji/th,  that  when  iron  and  sodium  citrate  i^  injected  sitbcutaneou^ly 
into  mnn»  in  the  dose  of  one  milligramme  pcraeven  kilogrammes  of  U'cipht.  forty 
ptT  cent,  of  the  iron  escapes  in  the  urine  unaltered,  such  injections  being,  however, 
attended  by  distinct  danger  of  renal  irritation,  so  that  hypodermic  injections  o* 
iron  ahotild  be  given  in  vei^-  minute  doses  only  :  sirfA,  that  the  administration  « 
tlie  ferrous  citrate  or  of  the  saccharated  iron  carbonate  by  the  mouthy  in  do;%S  of 
one  hundred  niilligranimes  a  day.  or  the  rubbing  into  the  stln  of  llie  same  prepa- 
raiLonn,  does  not  perceptibly  alter  the  eliminittion  of  iron  ;  so  thai  positix'e  proof  ^ 
still  wanting  that  this  and  simil-ir  preparations  of  the  Pharmacopceia  are  taken  tip 
by  the  human  organism,  although  Kunkel  reached  opposite  re^ult^  upon  animolN- 
Tn  Cusch's  ejiperinicnts  it  wdS  found  thdt  citlier  pure  or  impure  hemoglobin,  givoi 
intenialLy,  lULxJeraCely  increased  the  elimination  of  iron  from  cbe  urine.  Frtcr 
Robert  Berr>''  in  a  niirro-rliemical  smdy  failed  to  detect  in  the  iniestina]  walls  of 
the  animni  the  iron  whieh  had  been  exhibited  shortly  t>eforc^ 

Notwithstanding  all  the  laboratory  evidence  just  summarized,  cvcrv 
clinician  knows  that  almost  any  one  of  the  ordinary  preparations  of  iroa 
IS  capable  of  increasing  the  amouni  of  irnn  in  the  blood  in  chlorosis,  and 
until  some  plausible  reason  other  than  that  vrhich  is  natural — namely,  that 
the  iron  acts  after  absorption — is  given,  it  remains  highly  improbabl* 
thiit  iron  is  unabsorlied.  The  conclusion  that  the  hutnan  body  is  </ipahlr 
iff  absorbing;  iron  from  the  Phannacopceial  preparationa  has.  inorcovfr. 
recently  received  so  much  of  experimental  corroboration  that  it  would 
appear  to  be  an  established  truth. 

In  the  Jfrr/  place,  Soctn  *  has  shown  that  it  is  scarrely  possible  to  determine  tbe 
question  of  iron  absorption  by  the  simple  comparison  of  the  iron  ingestttl  anJ 
eliminated.  In  the  second  place,  the  chemists  upon  wliusc  work  so  much  has  been 
presaged  studied  the  renal  eliminalkm  of  imn  only  ;  where:ui  the  metal  escapes 
even  more  freely  through  the  inte*:lina|  tract  than  through  the  kidneys.  Thus,  Cotl- 
lieh,  feeding  dogs  on  food  practically  free  from  iron,  was  able  to  obtain  from  ihe 
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nearly  ninety-seven  per  cent,  of  iron  vliich  had  been  stihcJitaneou^ly  injetted. 
fc  also  dtmonslrated  that  twenty  to  sixty-five  per  cent,  of  the  injected  iron  ci>iild 
At  £  certain  time  be  found  in  the  livpr.  Carl  JacobP  found  that  after  the  intra- 
venous injectiuii  ul  iron.  lenal  etiniuiaiion  ceased  in  the  dog  in  from  Lwo  to  three 
hours,  after  which  fift>'  per  cent,  of  the  injected  iron  cotild  be  recovered  from  the 
liver,     Z^tcski  •  aflirms  that  iron  is  especially  eliminated  by  the  liv-er. 

Id  the  rti'n/ plact.  there  is  direct  proof  oi  absorption.  Ktinkel'  for  eight  weeks 
|«ct  two  dogs  upon  mill^,  giv[ng  to  one  of  them  lix/ii  In  addition,  and  bleeding  each 
dog  equally  from  tinip  to  time.  After  the  killing  (rf  the  dogs  the  blood  and  the 
various  cirgaa'^  of  the  bod}-  were  c:3rGfu]ly  :infL]yzed,  and  it  w;i5  found  that  iron  was 
In  ttistinct  excess  in  alltheo^ansof  the  dog  to  which  the  metal  had  been  given,  and 
that  in  die  blood  there  v/as  one  and  a  half  imiesiis  inudi  of  the  iron,  and  in  the  liver 
eighl  limes  as  much,  as  in  the  similar  fi*i*;ijes  or  crgani;  of  the  dog  used  for  rontrot. 
Jn£tU£  Gaule'  detected  chemically  iron  in  the  lymph  coniinR  from  the  thoracic  duct 
oC  a  rabbit  into  whose  stomivch  n  dilute  solution  of  the  ferric  chloride  had  been  in- 
jcctcil  Quincke"  not  only  proved  that  iron  i.s  excreted  from  the  mucous  mem- 
bratie  of  the  large  intestine,  but  also  thai  alis^irlied  iron  ran  be  detected  in  the 
walls  of  the  duodenum,  a  fact  which  has  been  confirmed  by  Hall,"*  by  A.  Hoff- 
niAiui,^^  and  by  Hare."  Hall  further  discovered  that  if  the  feeding  of  a  camivo- 
rxms  animal  with  Iron  had  been  iong  continuvdi  the  metal  could  be  detected  in 
the  pulp-cells  of  the  splten  attd  in  the  hepatic  ncini  around  the  central  vein-  The 
conclusion  of  Hall,  that  iron  occurs  in  the  human  system  in  two  forms,  one  a 
fised  oi^i^ic  combination, — h^emoglobinH— the  other  an  inorganic  or  a  very  loose 
orpinlc  combination,  is  very  plausible.  According  to  HaH,  It  is  the  second  combi- 
nation  whu»;  amount  in  tlic  systetn  continually  varies  with  that  of  the  iron  taken 
into  the  alitnentary  canal. 


Spurred  on  by  the  theory  that  the  inorganic  prepnrationa  of  iron  are 
not  absorbed,  pharmaceutical  chemists  have  put  forth  many  organic  prep- 
arations. 01  these,  dried  bhod  or  an  ivipurc  hiCTnoghbin  waa  naturally  the 
first  to  be  exploited.  Bungc  suggested  a  fcrmginoua  nucleo- album  in 
obtained  from  egg-yollc,  to  which  he  gave  the  name  of  fnFtnaiogen  ;  whilst 
Schmiedeberg  and  Marfori,'*  under  the  Vi^xiwt  o\  ferratm,  ixnn mended  a 
proieid  compound  containing  from  four  lo  eight  per  cent,  of  iron,  which 
L5  affirmed  lo  be  the  form  in  which  iron  exists  in  the  liver,  and  out  of 
which  in  the  body  the  hajmoglobin  is  direcdy  made.  There  Ls,  howevf^r, 
neither  clinical  nor  experimental  evidence  indicating  that  feiratin  is  supe- 
rior to  the  older  compounds,  Hochhaus  and  Quincke"  found  that  ferra- 
tin  and  the  older  compounds  could  be  traced  through  the  duodenum  into 
the  mesenteric  glajids  with  equal  facility  ;  ^ud  in  an  elaborate  ^tudy  on 
the  absorption  and  elimination  of  the  iron,  Cloelta"  was  tanablc  to  per- 
c«ve  any  difference  between  organic  and  inorganic  preparations  of  iron 
in  relation  to  their  building  up  of  the  blood. 

When,  in  anaemia,  there  is  need  of  more  supply  of  material  for  the 
manufacture  of  blood- corpuscles,  the  immediate  usefulness  of  iron  is  very 
explicable  :  but  in  most  cases  of  serioa^  ana:^mia,  as  met  with  in  disease, 
there  seems  to  be  no  such  need  of  ferruginous  food  ;  and  it  is  a  vety  im- 
portant question,  which  at  present,  however,  we  cannot  answer  with  any 
degree  of  pcwitiveness,  wlieiher  medicinal  iron  has  or  has  not  any  stimu- 
lant influence  upon  those  organs  whlcli  produce  the  red  blood- corpuscles* 

37 


passed  oR  or  is  removable,  and  in  which  Iron  may  be  given  as  an  aid  lo 
the  rebuilding  of  the  blood, — we  find  thai  practically  ih*^  anemias  are 
divided  into  two  sets  :  those  in  wliich  there  h  a  pronounced  lessening 
ID  the  percentage  of  hienioglobir  in  the  blood  but  not  a  corresponding 
lessening  in  the  nnmber  of  red  blaod'Cttrjiusclcs,  und  Tho^e  in  which  ihe 
red  blood -corpuscles  arc  greatly  diminiahed  in  number,  The  first  class 
of  <:3£es  is  typified  in  chlorosis,  the  second  in  the  essential  anxmias. 

Of  the  value  of  iron  in  chlorosis  there  can  be  no  doubt.  Thus,  Simon  " 
reports  a  case  of  chlorosb  in  whichn  under  ihe  steady  use  of  iron  for 
sixty 'four  days,  Ihe  globulin  increased  (rom  30.86  parts  to  90,80  parts  per 
thousand,  and  the  haemoglobin  from  1,431  parts  lo  4.598  parts  per  thou- 
sand :  and  Cu  Jer  and  Bradford  "  have  oLtained  confirmatory  rei^iilts  witli 
Malasscz's  lubes.  In  most  cases  of  essentia! atKemia  with  great  lessening 
in  the  number  of  red  blood  corpuscles,  typified  by  ieuktrtnia  and  psr- 
nuious  anamia.  iron  ts  of  no  service  whatever  Unfortunately,  the  line 
between  the  two  sets  of  cases  of  anaemia  is  in  nature  not  so  sharp  aa  it 
can  be  made  in  treatises,  and  we  have  seen  cases  presenting  a  chlorotic 
fcrm  of  anemia,  in  which  the  ari^mia  failed  to  be  affected  at  all  by  iron 
or  any  other  treatment,  rcniaining  almost  as  pcrsbtcnt  and  unconquer- 
able  as  the  blood-lesion  of  leucocytlu^mia. 

Almost  all  the  preparations  of  iron  are  more  or  Jess  astringent,  and 
when  in  the  blood  very  probably  e:ien  a  direct  influence  upon  the  tissues, 
contracting  them  not  merely  by  increasing  their  tone,  but  also  by  actii^ 
on  their  vital  contractility. 

The  preparations  vA  iron  may  be  divided  into  those  which  are  soluble 
and  those  which  are  insoluble  in  water.  At  first  sight  it  would  appear 
that  the  former  class  oi  preparations  would  be  those  most  readily  ab- 
sorbed. The  experimenis  of  Quevenne  have,  however,  demonstrated 
that  solubility  is,  so  far  as  iron  is  concerned,  no  evidence  of  absorbability. 
Quevenne  asserts  that  the  reduced  iron  yields  the  largest  percenl^^e 
to  the  gasiric  juice,  and,  as  it  is  nearly  free  from  astringency,  it  is  one  of 
the  best  of  the  chalybeales  for  use  in  pill  form  :  but  litde,  if  any,  inferior 
is  the  saccharatcd  carbonate.  If  a  soluble  preparation  be  dcsiredn  the 
ammonic  or  potassic  tartrates  are  very  unirritaling.  When  freely  given, 
almost  all  preparations  of  Jron  form  in  the  intestines  sulphides,  which 
blacken  the  ffcccs. 

There  are  persons  in  whom  iron  produces  headache :  this  can  in 
some  casts  be  obviated  by  ihe  U5e  of  laxatives.  The  observations  of 
M.  Petit,  N.  A.  Bubnow,''  etc.,  thai  the  iron  preparations  in  lai^e  doses 
inhibit  the  digestive  processes,  throw  some  light  upon  these  cases.  Our 
experience  is  that  gouty  or  rheumatic  patients  bear  iron  badly,  and 
that  sometimes  its  exhibition  seems  to  aggravate  the  arthritic  symptoms. 
The  chief  contra-indications  for  the  use  of  iron  is  the  existence  of //tfMff^fl 
or  of  catarrhal  disease  of  the  gastro- intestinal  tract. 

The  peculiar  actions  of  certain  salts  of  iron  will  be  eoasldered  under 
tbcir  respective  preparations. 


TONICS. 


421 


f  HiSTURA  Ferri  Compostta,  U.  S.  )  contains  the  ferrous  carbonate  and 
myrrh,  and  has  been  much  used  in  amemia  with  amenorrhtea  in  doses 
of  from  one  to  two  tablespoon tuls  (15-30  Cc). 

Ferr]  Sulphas — Ferrous  Sulphate.  U.  S, — Ftrrans  sulphate 
occure  in  transparent,  efflorescent,  rhomblt:  prisms  of  a  pale  bluish-greco 
color  and  a  metallic  styptic  taste.  It  is  a  very  decided  astringcnti  and 
ill  3  concentrated  form  and  suftident  amount  acts  as  an  irritant  poison, 
producing  vomiting,  purging,  and  g^siro- intestinal  inflammation.*  Ex- 
ternally its  solution  (five  to  twcnly-five  grains  to  the  fluidouncc)  has  been 
lised  OS  an  astringent  lotion,  especially  in  erysipelas.  As  a  simple  cha- 
lybeate the  ferrous  sulphate  should  never  be  u^^.  In  chronii  diarrhiea 
it  is  somflimcs  employed  aa  a  tonic  astringent.  Dose,  one  to  two  grains 
fo.o6-o.  12  Cm.)  ;  in  the  lorm  of  the  dried  sulphate  (Ferri  Sulphas 
EXSICCATUS,  U.  S,),  one-half  to  one  grain  (0.03-0.06  Gm,). 

Liquor  Ferri  SuBauLPHATis — Solltios  of  Ferric  Sudsul- 
PHATE,  U,  S. — Moneel's  SoLUTiov. — The  solution  of  the  subsulphaie 
(of  the  sesquiojcide)  of  iron  (often  incorrectly  called  solution  of  the  per- 
su/phate  of  iron)  is  a  very  active  astrtng:enl  and  blood- coiigulant  :  bdng 
also  only  sfij^htly  irritant,  it  is  perhaps  the  most  efhcient  ot  the  styptics, 
but  miKt  in  hemcrrkage,  to  be  efficient,  be  applied  directly  to  the  part. 
In  hiematemeiis  five  minims  (0.3  C.c.)  oF  it  may  be  given  in  from  ojte 
to  two  ounces  oi  water,  repeated  if  necessary.  The  ntoniization  oF  its 
watery  solution  (from  five  to  twenty  drops  to  the  oiinee)  often  acts  well 
in  hifmoptyHs.  The  pulverisation  of  the  liquid  should  be  complete,  and 
the  inhalation,  which  should  last  for  five  to  twenty  minutes,  may  be 
repeated  at  intervals  of  an  hour  or  longer.  In  diphtheria  Monsel's  sohi- 
tion  is  very  valuable  applied  freely,  of  full  strength  or  ^\\\ii^d  pro  re  n/Ua^ 
to  the  throat  every  three  to  twelve  hours.  In  overdose  Monsel's  solu- 
tion is  an  irritant  poison  ;  the  antidote  is  soap  or  an  alkaline  carbonate. 

The  Soluiiott  of  Ferric  Sulphate  (Liquoh  Fkrhi  Tersulphatis, 
U.  S, ).  owing  to  its  irritant  action,  is  used  only  tc  make  the  ferric  prepa- 
rations. 

TtNCTURA  Ferri  CHLORtoT.  — 7/'nrf«r^  of  Ferric  Chloride^  twenty- 
five  per  cent,  U.S.,  contains  the  ferric  chloride,  hydrochloric  acid, 
and  alcohol,  and,  from  the  reaciions  of  the  last  two  ingredieniSj  chloric 
ether.  It  ia  a  redd ish-y ell ow  liquid,  actively  chalybeate,  very  astrin- 
gent, and  possessed  of  peculiar  properties,  souie  of  which  may  be  due 
to  the  ether  in  it.  Decidedly  diuretic  and  e^^capinp  through  the  kid- 
neys, It  directly  affects  the  genilo-urinary  mucous  membrane.  It  is 
much  used  in   chrome  Brighf  s  disease  and   combined  with  tincture  of 

•  In  a  CA^f  repfirttcl  in  (he  -V  V  Med.  Janm  ,  iis-viii,  401.  \\\*-  early  ^^mplomii,  hb 
«lfli«<j  by  ihP  ftBili^nl,  wrre  chiefly  nrrvouEi^  liLtip  ronridpiic?  ran,  however,  be  rcpOBedin 
(be  rk8ti«ni'«  rtporl  of  symptomfi  or  of  ihe  iimouni  Inzested 
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cantliwides  in  giesf.  In  trysipr/ax  it  is  constantly  employed  with  rei 
able  results,  conirolling  llie  disease  in  a  manner  not  yet  undcrstoo 
Analogy  haa  suggested  its  employment  in  other  adynamic  aflectioi 
such  as  diphtkeHtt  and  pyemia,  hut  its  value  in  these  diseases  is  mn 
more  <]oi:blfijl^  \\  is  so  deslniclive  Lo  the  teeth  that  except  In  the  tool 
leas  its  use  aa  a  gargle  is  unjtistitiable  :  and  even  in  its  ordinary  Lha 
peutic  use,  by  the  employment  of  a  tube,  e!c, ,  the  teelh  should  be  pi 
lected  as  far  as  possible,  Dcee,  ten  lo  thirty  drops  (0,6-2  C.c.)  aa 
chalybeate  three  times  a  day»  in  erysipelas  every  two  or  three  hou 
The  orange- yellow,  crystalline,  deliquescent  Ferris  Chhridf 
Cbi.oridum,  U,  so  is  rarely  used. 


« 


SvRUPis  Ferri  loDiDf.   U.  S, — The  Syn^  of  Fcrrata  Iodide  19 

transparent,  greenish  liquid,  of  a  sweet,  lerru^ous  tasta  It.depoi 
no  sediment  on  keepinjj,  and  should  not  affect  the  color  of  starch,  II 
strikts  a  blue  color  with  llie  laiter  substance,  it  contains  ircc  iodine.  1 
syrup  of  Icrrous  iodide  is  a  favorite  remedy  in  those  cases  of  anaemia 
which  there  is  a  distinct  scrohilous  taint.  It  is  believed  to  possess  I 
peculiar  alterative  powers  of  Iodine,  conjoined  with  the  tonic  properl 
of  iron.  It  is  much  used  in  scrofniosis  occurring  in  anaemic  childrt 
but  it  certainly  possesses  no  advantages  over  a  ferruginous  tonic  i 
iodine  when  given  separately  but  simitltaneously.  Dose,  for  a  child  I 
years  old.  five  to  ten  drops  (0^3-0-6  C.c.)  ;  for  an  adult,  thirty  to  b 
minims  (2-2.^^  CcO-  As  it  affects  the  teeth  very  seriously,  it  shot 
always  be  freely  diluted  when  taken,  and  the  mouth  should  be  \ 
washed  after  Its  odministratioa. 


A 


Ferri  Iodidum  Saccharatitm,   U.  S, — SaccAarafcd  Ferrous 
is  a  yellowish-white  or  grayish  powder  which  represents  the  chemical  1 
tnedical   properties  of  the   corresponding   syrup,    being   prepared   bj 
parallel  process.      It  may  be  suhstiinled  for  the  syrup  in  doses 
two  to  five  grains  (0.13-0,3  Gm.),  given  in  pill  (orm. 


^k 


Ferrum  Dtalvsatum- — Diaiyzed  Iron  is  a  clear,  heutra],  nea 
tasteless,  dark  red  liquid,  prepared  by  dialyzing  a  solution  o£  the  ch 
ride  of  iron.  Its  exact  chemical  composition  is  uncertain,  but  it  is 
unstable  that  a  precipitate  is  at  once  produced  by  minute  quantities 
alkalies,  almost  all  soluble  salts,  and  many  organic  substances.  Owing 
its  tasrelfssne*^  and  its  freedom  from  astrtngency  it  was  for  3  short  ti 
much  used  as  a  chalybeate  in  doses  o\  From  twenty  to  forty  drops  (i. 
2.5  C.C.),  but  the  ierric  oxide  which  results  from  its  immediate  predpi 
tion  in  the  stomach  is  a  very  feeble  substance,  and  the  preparation  1 
almost  p^issetl  out  of  vogue.  It  may.  Ijowever,  be  used  as  an  anddi 
to  arsenic-  Doses  of  a  tablespoonful  (15  C-cO  may  be  ^vcn 
or  ten  minutes /to  r^  nafa.^ 


*^tx  Phita.  Mfd.  Times,  viiE.  104,  15T,  jjj. 
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There  are  five  ofTicjal  Iron   Ciiraics.  each  soluble  in  water.     Two  i.»f 
(Ferri  Citras  and  KERFir   et  Ammonh  Citras)  occur  in  gar- 
y  scales,  atid  are   simply  mild   chalybeates.      Dose,    five  grains   (0.3 
.).      The  /ion  and  Quininf  Ciitutt  [Fkkki   kt  Qlikjt^^^  Citkas), 
Lranaparent  scales,  varying  irom  reddish   brown  to  yellowish  brown  in 
;  and  Soluble  /roii  and  Quinine  Citrate  (  Ferri  ET  Quikis-g  Citras 
Llinu.i*;,  L",  S,  U  each  containing  Twelve  per  cent  of  alkaloid,  may  be 
jven  in  doses  of  five  grains  fo.5  Gm.)  or  more-      The  /ran  and  Strjcft- 
Cih-ait  (Ferri  et  Strychnin.e  Citras)  contains  one  per  cent,  of 
chnine,* 

There  are  two  official  Atw  TartraUs  (TvLRKi  KT  Ammonii  Tartkas 
(1  Ferri  et  Potassii  TARTRAS)^  each  occurring  in  garnely  scales,  and 
h  soluUe  in  water.  Dose,  five  grains  (0.3  Gm, ).  The  Ferrous  Lactate 
Kerri^Lactas,  U,  S,)  occurs  in  greenish -while  crystalline  crusts  or 
er^ins,  soluble  in  forty  parts  of  water.  It  b  a  good  chalybeate.  Doae, 
five  grains  (0,3  Gin.).  Sciuliie  /"'erne  Ph&sphate  (Ferrj  Fhosphas 
SOLUBiLis)  and  SoMle  Ferrir  P)'ropho^phaif  (Ferrt  Pvrophosphas 
SoLUBiLis)  are  excellent  preparations,  occurring  in  apple-green  scales, 
completely  soluble  in  water,  and  nearly  free  from  astringcncy  and  ferrugi- 
nous taste.  Dose,  five  grains  (o,  3  Gm.  ] .  Ferrie  AurimJnrnm  Sn//>Aate 
(Fekki  kt  AMMufiii  Sulphas,  U.  S.)  occurs  in  octahedral  crystals  of 
a  pale  violet  color :  it  is  freely  soluble  in  water,  is  very  astringent,  and 
is  used  only  in  aiontc  lencorrha'a,  \\\  which  affection  marked  benefit  is 
often  gained  by  the  exhibition  of  it  in  five-grain  doses  three  times  a 
day.  Iron  Bromidt  (not  official)  has  recently  been  highly  recommended 
by  Da  Costa  ^  in  chorea  and  incontinence  of  urine  in  children.  He  gives, 
to  a  child,  five  gnins,  dissolved  in  syrup,  and  rapidly  increases  the  dose 
10  twenty  grains  f 0.3-1. 3  Gm. )-  Iii  ^  few  triab  we  have  found  it  useless 
i her  en. 


ANOAVESE, — The  A/an^anese  Dioxide  (Manganf  Dtoxidum. 
)  and  the  Man^am^c  Suipkatc  {^s:^r>\^\  St:LPftAS,  U,  S. )  have 
beern  supposed  by  some  to  posset  therapeutic  properties  similar  to  those 
of  iron.  The  metal  manganese  certainly  e.xlsts  in  the  blooclj  but  its  salts 
have  failed  to  gain  the  confidence  of  the  profession,  although  highly 
recommended  by  Harmon,  of  Belgiumj  cind  by  Pftrequin '  as  an  adju- 
\'ant  10  the  chalybeates.  !n  Garrod's '  experiments  upon  auctmia  the 
preparations  of  manganese  failed  to  be  of  service.  According  to  C  C. 
Gmclin^  Uie  sulphate  acts  aa  a  powerful  cholagoguc  on  the  lower  animals, 
and  Thomson  states  that  it  is  a  purgative  to  man  in  doses  of  one  or  two 
chms,  Leand  '  ailirms  that  the  manganese  o:(ide  is  therapeutically 
uivalcnt  Co  the  preparations  of  bismuth  otcpting  in  that  it  docs  not 
constipate,  and  that  it  may  be  used   \ritli  ad^'antage  in  gaslraigia^  py- 


^and 


*  Thv  alkaltJdjht  compMuids  wllh  Iron  are  very  melipiHf  preparaliitnt)  btcfluac  (hey 
net  «Uow  the  pmctftiontfr  lo  vaiy  the  prDpaitiDiLalc  doses  of  tbn  two  ingTcdicpta. 
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n>six,  and  similar  stomachic  dcrEngements.      Dose,  five  to  fdlttcn  gr^ns 

(0.3-1  Gm. ) 

MINERAL    ACIDS. 

Sulphuric,  hydrochloric,  nitric,  and  ailro- hydrochloric  adcbi  when  in 
concenCraicd  lorm,  rapidly  destroy  all  organic  tissues,  and  are,  therefore, 
corrosives,  hydrochloric  acid  being  ihe  feeblest. 

Owing  to  Its  abstraction  of  the  element  ol  water  from  the  carbon  of 
organic  tissues,  sulphuric  acid  blackens  orp^anic  matter  at  the  same  time 
that  it  destroys  lis  texture  ;  nitric  acid  stains  organic  tisane  11  deep  yellow 
color;  nitro- hydrochloric  acid  produces  a  somewhat  similar  but  much 
leas  pronounced  discoloration.  In  the  detection  of  poisoning  by  one  oi 
ihtse  aj*ents  the  color  of  the  stain  upon  the  person  or  clothing  is  often  of 
great  assisTance.  Holes  made  in  the  linen  by  one  of  these  acids  are  to 
be  distinguished  Ironi  those  made  by  fire  or  mechanical  violence  by  the 
pulpy  character  and  acid  reaction  of  the  edges. 

The  general  symptoms  of  poisoning  by  mineral  acids  arc  similar,  and 
depend  for  their  severity  especially  \ipot\  the  amount  and  the  concentra- 
tion of  the  dose  laken,  although  sulphuric  and  nitric  acids  arc  more  power- 
ful than  is  hydrochloric  acid.*  Death  from  collapse  has  resulted  tn  two 
and  a  half  hours,  but  months  may  be  required  in  the  working  out  of  the 
fatal  result.  The  symptoms  are  immediate  pain  in  the  mouth,  gullet. 
and  epigastrium,  v-iolent  vomiting  (after  sulphuric  acid  the  matters  may 
be  tarry),  and  rapid  collapse  marked  by  cold  wet  surface,  feeble  pulse, 
and  suppressed  voice.  The  mind  ia  usually  clear  until  very  lale  in  the 
poisoning. 

After  a  small  dose  the  chief  symptoms  may  be  connected  with  the 
upper  digestive  passages.  Thus,  Maukopff  has  recorded  suppuraiive 
parotitis  largely  due  to  the  closure  of  the  duct  of  Stcno.  Ulceration 
of  the  larynx  or  CESOphagus  has  frequently  been  noted.  Desquamative 
ncphrilis  mdy  be  developed  several  days  after  subsidence  of  the  fir^t 
symptoms.  In  a  case  of  sulphuric  acid  poisoning  recorded  by  Maukopfl, 
the  urine  which  had  ceased  to  be  albuminous  on  the  third  day  became  so 
again  on  the  twentieth,  with  a  simultaneous  development  of  casts  contain- 
ing blood- corpuscles  ;  after  death  tubular  nephritis  was  found.  Another 
symptom  noted  by  Maukopff  was  intercostal  neuralgia. 

Alter  death,  destruction  of  the  cesophagus,  stomach,  or  air-passages 
is  Uiiually  found,  the  color  of  the  slough — black  after  sulpliuric.  yellow 
after  nitric  acid — being  characteristic.  Probably  in  all  cases  in  which 
death  does  not  lake  place  too  early,  wide-spread  degeneration  of  proto- 
plasm lakes  place.  A,  D.  Kazowsky,'  has  found  tliat  This  involves  llie 
cells  of  the  heart-grflneliri.  which  undergo  parenchymatous  swelling,  fol- 
lowed by  necrosis  of  the  cells  and  vacuolization  not  only  ol  the  nuclei 
but  also  of  the  general  protoplasm. 


"  CwKa  sT  fiulphnric  «cid  pobonins  ^Meii^  TUmes  and  Goi.,  iB6j,  i.). 
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When  the  dose  has  not  beeri  sufficient  to  kill,  protracted  iUneaa  from 
il  organic  alieraiions  usually  results. 

The  trtatmcnt  ol  a  case  of  acid -poisoning  consists  m  the  immediate 

Linistration   of  soap,  chalk,  whitewash,    magnesia,   or  other  available 

itidole.      Notwilhstanding   Christison's  condemnation  of    the  alkaline 

^bonatea  as  too  irritaling.  they  should  be  used  uu hesitatingly  in  dilute 

if  immediately  at  hand. 

AciDUM  SULPHURICUM-  U.  S-— SuLPHURir  AciD- — Oi/  of  Vitriol 
^9^  when  pure,  a  colorless,  heav>'  liquid  which  on  exposure  to  the  air 
rapidly  absorbs  moisture. 

Concentrated  sulphuric  acid  is  not  rardy  ustd  as  an  escliarolic,  fnr 
which  purpose  it  is  mixed  with  hnely  powdered  charcoal  30  as  to  form  a 
paste.  Appropriately  diluted,  it  has  been  employed  as  a  stimulant  and 
asTtingeni  lotion  m  venereal ^isA  other  indolent  itff^rx.  Internally,  sul- 
phujic  add  is  very  useful  as  an  astringent  in  ioliiqitativc  sweats  {night- 
twcais)  and  in  proluse  smras  diarrha:as.  We  have  used  it  with  great 
advantage  in  the  sudden  serous  vomiting  and  purging  of  infanta  known 
as  (holcra  iii/aniiim. 

It  has  been  employed  with  advantage  in  rJiffUra-t  and  a  remarkable 
series  of  observations  by  R.  G-  Curtin'  at  least  furnish  good  reason  for 
further  testing  its  powers  aa  a  prophylactic  against  this  disease. 


W 


Tht  facts  recorded  by  Curtin  are  as  follows.  A  very  severe  epidemic  of  the 
SstASG  cca&cd  in  the  Insane  Dopartmenl  of  the  PhHadelphi-i  Almshouse  within 
twelve  hc)ur&  aftei  the  lunatics  were  al!  put  upon  tlic  free  use  of  nnlphuric  add  lem- 
onade, ihe  only  new  case  after  this  b#?ing  in  a  man  who  refused  to  use  the  prophy- 
lactic Two  d9)~s  after  the  nse  oi  the  sulptiuHc  acid  was  stopped  two  new  cases 
oecurred,  and  the  epidemic  was  t^ain  arrested  by  the  use  a\  the  acid.  In  the  sur- 
gical wards  of  the  Hospital  Department  the  acid  was  used  from  the  beginning  of 
the  epidemic ;  and  these  wards,  althnugh  in  no  way  iHilnied,  were  the  only  parts 
of  the  inslitiilion  unvisited  by  the  disease.  The  sulphuric  acid  proljably  acted  by 
producing  an  excessive  acidity  of  the  alimentary  canal,  it  being  well  assured  ihjit 
the  cholera  orj;anism  will  develop  only  in  an  alkaline  condition  of  the  alimentary 
tract.  Thus,  the  dog.  whose  digestive  tract  is  highly  acid,  resists  the  action  ol  ilie 
t>arf7ilkis  unie'i'i  an  alkaline  carbonate  lie  freely  given,  when  choleraic  symptoms 
appear  aher  the  administration  ol  the  cholera  organism. 


Sulphuric  add  was  formerly  used  in  hemorrhages,  but  is  now  rarely 
employed,  llis»  we  think*  much  less  efficacious  than  are  some  other  reme- 
dies. In  acute  iead-poisoning  the  dilute  acid  is  an  efficient  antidoie,  and 
in  white  lead  works  the  free  use  of  sulphuric  acid  lemonade  by  the  em- 
ployees ia  said  to  be  advantageous  as  a  prophylactic  against  the  chronic 
poisoning. 

AinMivi^TRATioN. — SulphuHc  acJd  ahoold  be  given  properly  diluted^ 
and  with  the  requisite  precautions  to  prevent  its  injuring  the  teeth.  It  ia 
best  administered  in  the  form  either  ol  the  dilute  (AciDUM  SulphUr:- 
CUM  DiLUTUM — ten  per  cent,  by  weight,  U.  S-  ;  sp.  gr»  1.070;  dose. 
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fifteen   lo   thirty    drops   (1-2  C.c.5   or   of    ihe   aiomatic   sulphunc  'it 
CAc[DUM    SuLPHUKlcUM    AflOMATicuM^about   twenty    pCT    ccuL 
weighty  U-  S. ).     The  last  preparation  contains  alcohol  and  aromaticv 
dose  is  from  ten  10  twenty  drops  C0.&-1.3  Cc.)*  well  diluted 


icy  j 


AciDUM  HvDRocHLORiciiM,  U,  S- — Hydrockforif  Acid  is  a 
less  aqueous  solution  of  hydrochloric  acid  gas.  haidng  the  5pcci5c  grav 
of  1,163  =^'id  containing  31,9  per  cent  by  weight  of  the  gas-  The  y 
lowii^h  lint  of  commercial  hydrochloric  acid  is  due  10  the  presence 
ferric  chloride,  organic  matter,  or  other  substance- 
Hydrochloric  acid*  being  the  normal  digestive  acid  of  the  stomal 
is  often  advantageous  in  cases  in  which  chronic  indigesii&n  is  conned 
with  the  failure  to  accrete  acid  in  the  stomach,  and  the  combinalioa 
it  with  strychnine,  bitter  tonics,  and  aromatics  is  often  set^iceaNe, 
the  sO'Called  "  Swedish  plan"  of  treatment  of  typh&id  fever^  hydrochk 
or  other  mineral  add  b  given  in  very  large  quantities.  Although  I 
method  was  at  one  time  much  in  vogue,  it  has  no  justification  in  rcsul 
and  is  to  be  avoided.  The  local  use  of  hydrochloric  acid  in  diphihct 
made  famous  by  Bretonneau,  has  deservedly  gone  into  oblivion.  A 
poison,  hydrochloric  acid  is  the  most  feeble  of  its  class,  recovery  bav{ 
occurred  alter  the  ingestion  of  an  ounce.* 

Administration. — The  acid  is  best  given  m  the  form  of  the  oRu 
ACIDUM  HydrochLOKTCUM  DlLLfTUM  (ten  per  cenL ;  sp.  gr.  1.0^ 
Dose,  ten  to  thirty  drops  (0.6-2  C,c, ),  properly  diluted, 

AciDUM  Nithicum.  U,  S.—M'frt£  Acid  is  a  liquid  of  the  spec 

gravity  of  about  i-4E4i  which  as  first  made  is  colorless,  but  by  expos) 
la  the  light  acquires  a  yellow  tint.  It  oxidizes  all  the  common  mel 
except  gold,  and  b  exceedingly  corrosive  to  living  tissue,  which  it  sta 
an  indelible  yellow.  When  diluted  It  converts  most  animal  and  vege 
ble  substances  into  oxalic,  malic,  or  carbonic  acid. 

When  taken  internally  in  small  amount,  nitric  acid  acts  as  a  stimuL 
upon  the  glandular  system  of  the  alimentary  canal,  and  in  senrus  dA 
rhfra  appears  to  exert  an  astringent  influence. 

Nitric  acid  is  frequently  used  as  a  poweriul   escharotic  in   cases 
ekancra,  venereal  01  other  warts,  hospital  ^^d  other  aeule  gangrenes - 
many  instances  in  which  formerly  it  was  relied  upon  it  has  been  repUc 
by  antiseptic  measures. 


r^uc 


In  its  employmenl  csre  'should  be  taken  xa  prcktect  the  sound  tis^ie  by  off' 
Still  bettefn  by  a  layer  of  sosp.  k  may  tw  «ipp]i^d  b/  means  of  a  splinter  of  wot 
ofh  if  it  ia  to  be  used  mort  freely,  by  a  little  inop<  WheJi  it  has  penetrated  a^deq 
as  is  dc^^Lrablct  washing  the  part  with  warm  soapsuds  will  prevent  fitrtlier  action 

Internally,  nitric  acid  has  been  used  in  lowft^ers.  but  with  very  doul 
ful  advantage.      In  dyspepsia^  in  chremie  hepatic  c&ngeititm,  in  the  a« 
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ry  diathesis^  and  in  the  dyscrasia  of  consHtuirmtal  syphilis  nitric  add 
been  employed  with  advantage,  but  is  much  inferior  to  nitro-hydro- 
iloric  acid. 

In  1S26  Hope  asserted  that  Acidum  NiTROSUN  has  a  specific  action  in 
'9tis  dinrrhi^a^  including  the  sudden  acute  diairhceas  of  hot  climates, 
id  in  the  chronic  dysenteries  nriginatirg  under  similar  circumstances. 
le  formula  he  employed  la  -15  follows:  B  Acidi  nitrosi,  f^i  ;  Misturtc 
iphor^p  i^viii  ;  Miscc,  ct  addc  Tinct.  opii,  gtt.  xl.  S. — A  fourth  part 
be  taken  every  ihree  or  four  hours. 

Urder  the  name  of  Hope's  Cumphar  Afixture  a  prepamiion  similar  lo  this  has 
much  used,  hvx  (\^^  gradiisfly  lost  the  confidence  <k  the  prolessioti,  chiefly,  we 
*e.  because  on  theorelical  grounds  the  original  formula  has  been  departed 
>m.  The  ?^irous  Acid  oi  the  shops  (Acidum  NtTBOSUM,  Edinburgh  Phamiaco- 
1)  Is  an  orange-red  1iqui<l.  which  may  be  looked  upon  a^  a  solution  of  nitric 
oude  in  nitric  acid.  When  it  i>;  diluted  u'ith  water  it  Is  Jifier  a  Fihort  time  convtried 
into  simple  nitric  acid.  For  this  reason  it  has  been  customary  to  substitute  nitric 
acid  for  the  Acidum  Nitrosum  ot  Hope's  oii^nal  formula.  It  should  be  noted, 
however,  thai  Ihe  latter  provided  only  ^uffidenL  irf  the  remedy  to  la^t  a  few  liouni, 
and,  as  the  reaction  which  has  been  spoken  of  require?!  some  time  tor  its  perform- 
ance, we  do  not  think  that  theory  in  truth  warrants  the  change,  ^Tactically  we 
have  failed  u-ith  the  new  formula,  when  immedinte  relief  was  afterwards  obtained 
by  the  use  of  die  medicine  prepared  atcordiiig  lo  the  old  plan.  Made  in  this  way 
and  used  while  fresh.  Hope's  Camphor  Mixture  is  a  very  efficient  thouijh  disagree- 

Kble  retuedy  in  serous  diarrhtras  connected  with  disordered  secretion  of  the  liver 
nd  other  glands  of  the  alimentary  canal. 
AOMTNISTRATION- — The  dosc  of  ihc  strong  acid  is  from  five  to  twenty 
urops(o.3-i,2  C.C.);  of  the  diluted  (AciDUM  Nitricum  Dilutum — ten 
per  cent,  by  wetghi,  U-  S,  ;  sp,  gr.  1.057),  '''o™  fifteen  to  sixty  drops 
(1-4  Cc).  wdl  diluted. 


P  AciDUH  NiTRo-HvDRocHLORicuM.  U.  5. — Nitto- Hydrochloric  AM 
is  made  by  mixing  nine  part^  of  nitric  acid  with  forty -one  parts  of  hydro- 
chloric acid.  If  the  acid  be  sufficiently  strong;,  an  orange- colored  liquid 
will  be  formed  with  the  evolution  of  intensely  irritating  vapors, 


After  starding  foi  a  length  of  lime,  If;e  r^d  color  of  freshly  mined  nitro-hydio- 
lofic  acid  changes  to  a  golden  yellnu'.  It  is  in  tills  stale  that  the  U.  S.  PharniR- 
~COpa!ia  directs  the  acid  to  be  used.  By  longer  standing  ihe  garden  yellow  becomes 
lerrton  yellow,  and  the  4>dor  of  chloKne  is  almost  entirely  lost.  These  changes  arc 
hastened  by  lifiht,  but  will  occur  in  the  dark  and  in  well-stopped  bottles.  Although 
the  golden-yellow  arid  is  directed  by  the  Pharmacopreia,  yet  careful  dinical  studies 
convinced  iis  that  the  add  acts  much  more  efficiently  when  freshly  prepared 
of  A  deep  red  color.  In  Some  cases  it  has  seemed  lo  us  useful  only  when  in 
latter  form.    The  lemon-yellow  acid  is  comp,iratively  inactive. 


The  remedial  value  of  niiro-hydrochloHc  acid  depends  chiefly  upon 

»e  power  which  it  poaaesaca  to  a  much  greater  d<^rte  than  any  other 

the  mineral  acids  of   influencing  the  action  of  the  liver  and  other 
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glandular  organs  of  the  alimentary  canal.     Originally  proposed  by  Scott, 
of  Bombay,  fn  ihe  ^hrcnit  hepatitis  oF  hot  climates,  it  lias  be^n  used  with 
great  success  \>y  Annesley,   Martian  and  olher  famous  India  surgeons. 
The  remedy  would  seem  not  to  be  indicated  in  hepatitis  with  higli  lever 
and  a  tendency  to  rapid  suppuration  so  much  as  in  the  slower  form  cf  the 
affection,  which  normally  ends  in  chronic  enlargement  and  induration  of 
the  VTSCU5,      Both  in  the  habitual  CGHgesHon  of  the  liver  and  in  the  milder 
affection  kno^n  as  biiiousness.  whose  pathology  is  probably  a  torpid  con- 
dition of  the  smalJ  glands  of  the  aliment^uy  mucous  mtnibiane  as  well  as 
of  the  liver,  nilro- hydrochloric  acid  has  yielded  incur  hands  most  excellent 
results.      That  the  remedy  does  act  upon  the  liver  is  proved  by  the  fact 
ibat  in  these  cases  it  sometimes  produces  violent  bilious  diarrhcea.    When 
Jaundice  depends  upon  obstruction  or  upon  any  of  the  severer  organic 
diseases  of  the  liver*  the  acid  is  of  litde  if  any  use  ;  when,  however,  the 
jaundice  depends  upon  torpor  of  the  liver,  or  even  uhen  it  is  catarrhal  tn 
origin,  the  remedy  may  be  of  greal  service-      Even  in  the  early  stages  of 
cirrhosis,  while  the  hver  is  still  enlarged,  nilro- hydrochloric  acid  should 
be  tried,  as  In  some  cases  apparently  of  this  character  great  benefit  has 
been  derived  from  its  use 

In  those  forms  of  chronic  diarrhea  in  which  the  disease  is  really  an 
intestinal  dyspepsia,  nltro-hydrochloric  acid  may  be  of  great  service.  As 
the  effect  of  the  acid  is  not  a  sudden  one,  ll  is  evident  that  It  acts  in 
these  cases  nol  as  aa  astringent,  but  by  restoring  the  normal  digestive 
power. 

There  is  a  morbid  condition,  oxalnriti,  probably  dependent  upon  de- 
fective primary'  assimilation*  in  which  the  chid  symptoms  are  general 
maLiise,  a  feeling  of  weakness,  a  lack  of  elasticity,  and  a  very  great  de- 
pression of  spirits,  with  the  crystals  of  calcium  oxalate  generally  present 
in  the  urine,  and  in  which  nitro -hydrochloric  acid  produces  in  a  few  days 
a  surprising  revolution. 

As  a  "  blood-purifier"  the  acid  has  been  employed  in  con^liUtticna! 
sypiiiits  ajid  in  various  ulcerative  skin  affections.  In  these  diseases  it  no 
doubt  does  good  by  improving  digestion  and  increasing  glandular  action, 
but  there  is  no  reason  lo  believe  that  it  is  a  direct  alteraiive. 

Admimstration, — For  reasons  which  have  already  been  given,  when 
niiro-hydrochloric  acid  is  administered  internally  it  should  be  freshly  pre- 
pared :  and*  as  the  changes  which  have  been  spoken  of  lake  place  more 
rapidly  when  the  acid  is  mixed  with  water,  the  official  dilute  nilro-hydro- 
chloric  acid  is  an  ineligible  preparation.  As  litrht  hastens  its  deteriora- 
tion, the  strong  acid  should  always  be  kept  in  a  dark  bottle  with  a  glass 
stopper.  Dirccdy  after  mixing  the  acids  the  evolution  of  ga3  tnay  be  so 
great  as  to  necessitate  its  being  allowed  to  escape.  After  six  or  eight 
hours,  however,  the  bottle  should  be  closely  stopped  The  dose  of  the 
strong  acid  is  from  five  to  eight  drops  (0.3-0,5  C.cO»  properly  diluted. 
and  taken  through  a  tube  after  meals. 

In  chronic  h^paiie  diseases  the  external  application  of  the  acid  seems 
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to  give  even  better  results  than  its  internal  use. 
Sir  Ranald  Martin,  the  bath  is  used  iis  follows. 


In  India,  according  to 


Take  HydrcxJiloric  ddol  isVu.  Nitric  acid  f  J ii.  Water  f  3  v-  Mix.  Two  ipiUora 
Of  ivaler  and  *ai  fluidounces  of  ihe  aboxr  mi^ciure  siiflice  for  »  liaih.  w}]i[:h  will  keep 
fit  lor  use  during  three  days,  provided  half  a  fluidounce  of  acid  and  a  pint  ol  water 
arc  added  morning  and  cvcnitiK-  The  bath  tnual  of  course  bo  given  in  wooden  or 
earthenware  vessels,  and  if  11  becomes  necesiury  to  warm  'u  unly  a  portion  should 
be  heated  and  Ihe  rest  then  added.  In  urgent  case?^  the  whole  iMidy  may  be  im» 
mersed  in  the  bath ;  but  generally  a  tool-balb  is  prelerable.  the  insid«  oi  the  thighs 
and  arm»  and  the  hepatic  rci^ion  being  ;it  the  same  [fme  sponp^d.  The  bath  should 
be  repeated  twice  daily.  Lablin^  each  timr:  fur  ten  i>r  fifteen  ntinuies- 

We  have  had  no  experience  in  this  method  of  using  nttro-hydro 
chloric  acid,  but  have  derived  great  benefit  from  the  application  of  the 
acid  over  the  hepatic  region. 


A  targe  piece  (eight  by  ten  inches)  of  spongio-piline,  or  of  canton  flannel 
f  ievetal  layers },  should  be  wrung  out  in  a  lotion  of  a  :stren}^h  varying,  according  to 
Ihe  tttiiiubiliiy  of  the  patient's  skin,  {rum  one  to  three  lluidradnns  to  the  ptntn  ajid 
applied  o»/er  the  right  hypochonrlriiifnH  and  covered  wiih  a  piece  of  oiled  silk  sup- 
ported by  a  bandage^  The  apphcation  sometimes  causes  a  pnckling  sensation,  and 
after  a  time  may  produce  a  profuse  local  sweating.  The  dnjs^ing  may  be  left  on 
fruni  half  an  ttour  to  an  hour,  and  be  repeiiCed  lliree  or  four  times  i  day  i  sooie 
ts  can  wear  it  almost  continuously. 


w:. 


■ 


Lactic  Acid  (Acidum  LxcrictJM,  V.  S.). — W.  Preyer,'  conceiving 
that  sleep  is  due  lo  the  presence  in  the  blood  of  the  results  of  tissue- 
change,  among  which  is  lactic  add,  experimented  with  iL  and  its  soda 
salt,  and  announced  that  the)*  acted  as  powerful  soporifics  upon  both  man 
and  the  lower  animals.  According  to  his  statements,  with  the  sleep  came 
deep,  slow  respiration,  iind  lessening  of  reflect  activity  and  of  the  bodily 
temperature,  it  has,  howeven  been  shown  *  that  the  hypnotic  powers  of 
lactic  add  and  its  salts  are  very  feeble  and  uncertain.  The  lai^e  doses 
used  also  are  very  prone  to  produce  irritation  of  the  alimentary  canal, 
and  Senator  noticed  the  production  of  iheuinaiic  pains.  From  three  lo 
nine  drachms  { ia-36  Gm, )  of  the  sodium  lactate  may  be  given  at  a  dose. 
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FAMILY   III.— ALTERATIVES. 


Tkerc  are  employed  by  practitioners  ol  medicine,  to  affect  certain 
diae^ises  mosl  intimately  connected  with  the  processes  of  nulriiion,  vari- 
0(]s  substances  which  <lo  not,  at  least  in  the  doses  commonly  used,  pro- 
duce any  very  obvious  symptoms-  It  h  to  medicines  of  this  character 
that  the  name  of  Altcfalivt:s  has  been  applied,  because  when  adminis- 
tered they  seem  simply  to  alter  morbid  processcsn 

Speculation  has  been  nfe  as  to  the  mode  in  which  alteradves  influenee  Iht 
body  ,  and  as  die  accepted  pathology  has  been  humoralistic  or  otherwise,  so  hiia  it 
\ieet\  Ktrenucjusly  argued  that  they  acL  upon  tlte  viiaE  fluid,  cr  upon  llie  solids  of  die 
body.  The  term  "  purifying  of  the  blood"  has  been  especially  apphed  to  Their 
action,  and  is  safficienlty  sugS^^'*^^  "^^  tlxeir  function  as  viewed  from  tlie  pathologi- 
cal fitand-point  of  Ihe  old  humoralist-  What  we  know  of  die  nction  of  these  medi- 
dne^  <it  prnent  amounts  to  Uils,  tli^t  l1ir>  modify  tlic  nutritive  proces^e^  of  ihe 
body.  To  tleny,  a-s  has  been  ilime,  the  cii^lence  f>r  value  of  medicines  of  this 
class  because  we  cannot  leM  why  mercury  relieves  syphilis  or  why  potjs^^ium  iiHlide 
cures  rheumati:4m  is  as  absurd  as  to  di^ny  the  e?iistence  of  the  syphUiuc  and  the 
rheumatic  dyscrasia  becauiie  wc  do  not  know  their  ultimate  nature. 

PHOSPHORUS.     U-S, 

Phosphorus  is  a  translucent,  when  pure  nearly  colorless,  but  usually 
slightly  yellowish,  highly  inflammable  elementary  body,  which  is  taste- 
less, but  possessed  of  a  peculiar  alliaceous  odor,  tt  is  insoluble  in  water, 
sparingly  soluble  in  ether,  absolute  alcohol,  and  the  oils,  h^^y  so  in 
chloroform.  It  takes  fire  at  loo*  F.,  and  melia  at  111.3*  F,  In  th« 
shops  it  is  in  cylindrical  sticks,  covered  with  a  whitish  layer,  and  having 
when  cut  a  wajty  consistence  and  lustre.  It  occurs  In  several  allotropic 
forms, — red  phosphorus,  black  phosphorus,  and  the  crj-stallized  metallic 
phosphorus  of  Hittorf,  whose  physiological  properties  have  no:  been 
investigated, 

PHVsioLOGtCAL  ACTION. — -The  physiolopcal  action  of  phosphorus 
in  therapeutic  doses  is  probably  entirely  difierert  from  that  which  it 
exerts  when  in  larger  amounts,  ll  ia  a  constituent  of  most  of  the  more 
important  tissues,  and  is  especially  abundant  in  the  nerve-centres.  Like 
iron^  cod-liver  oil,  etc.,  when  given  in  minute  quantity  it  appears  to  act 
as  a  stimulant  to  the  nutrition  of  the  tissues,  into  whose  composition 
it  enters.  So  far  as  the  nervous  system  is  concerned,  this  assertion  rests 
chiefly  upon  clinical  observation  ;  but  W^^er*  (confirmed  bv  S.  Mium 
and  W-  Sioeltiner'7  has  experitnentally  demonstrated  such  an  action 
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upon  the  bony  tissues.  When  adult  animals  are  fed  upon  minute  d< 
of  phosphorus  ihe  spongy  tissue  In  the  long  and  short  bones  becomo 
thickened  and  the  compact  tissue  more  dense,  Ahti  a  line  new  tissue 
is  deposited  upon  the  inside  of  the  shatts  oE  the  long  bones,  in  sova^ 
instances  until  the  marrow-cavity  is  obliterated.  The  action  upon  the 
bones  of  growrn^  animals  is  even  nioie  marked. 

Phosphorus  was  at  one  ume  believed  to  be  a  difiusiblc  atimtilant,  and 
il  possibly  may  exert  such  an  influence.  In  the  acute  nervous  exhaustion 
of  typhoid pneamoaia  we  have  once  or  twice  seen  it  apparently  act  favor- 
ably in  this  way. 

For  reasons  to  be  hereafter  adduced  (see  pagfe  436),  it  is  cett^i 
that  in  poisonous  doses  phosphorus  enters  the  blocid  in  its  elemental 
form.  Wegner  advances  the  following  reasons  for  believing  that  thera- 
peutic doses  act  as  phosphorus  upon  the  bony  tissues.  First,  no  similar 
action  can  he  obtained  from  phosphoric  acid  unless  from  eight  hundred 
to  one  thousand  limes  tlie  proportional  dose  be  given.  Second,  the 
newly  formed  tissue  is  at  first  gelatinous.  Third,  there  is  no  excess  oE 
phosphates  in  the  bone.  Fourth,  when  the  food  is  deprived  of  lime  the 
same  new  tissue  arises,  hut  remains  in  a  soft,  gelatinous  state. 

Therapeutics, — The  chief  use  of  phosphorus  in  medicine  b  as  a 
nutrient  ionic  to  the  nervous  system.  In  all  cases  of  chronic  turt'tn/s 
rxhaiistion^  whether  involving  the  cerebral  or  the  spinal  centres,  it  is  of 
great  value  -,  even  when  the  symptoms  strong:ly  suggest  organic  disease, 
03  in  threaleninfj  €trcbral  softening  or  myelitic  parapiegia  from  excessive 
vpnery,  it  is  often  of  service.  It  has  been  strongly  extolled  in  neitratgia 
due  to   nervous  exhaustion. 

It  is  probable  that  it  may  be  of  value  in  some  cases  of  impaired 
vitality,  although  the  nervous  system  be  not  obviously  implicated.  H. 
luiiiies  *  states  that  he  has  obtained  great  benefit  from  its  use  in  obstinate 
skin  affections,  such  jis  lupus,  aau,  md  psoriasis.  S-  R,  Percy  *  has 
U-Sixl  it  successfully  for  repeated  /uruncuJar  eruptions.  It  has  also  been 
asserted  to  be  useful  in  fataract.^ 

On  account  of  Its  marked  influence  on  the  development  of  bone, 
Wegner  sugj»:ested  its  use  in  ostM/naiacia  and  in  rickttts,  and  thereby 
itarted  a  Urge  amount  of  clinical  experimentation  and  a  considerable 
clinicixl  literature,  in  which  there  is  some  contradiction  ;  the  general  re- 
sult, however,  has  been  to  establish  the  value  oS  the  drug  in  rachitic 
Ciises,  especially  in  those  in  which  there  is  a  tendency  to  oitle&p&r&sis^  As 
l^rge  doses  as  can  be  borne  without  derangement  of  the  digestion  should 
W  Kivcn> 

ToxicoLOCV,— The  ingestion  of  a  fatal  dose  of  phosphorus  is  not 
fi^lloweil  \>y  any  sensible  effects  for  some  time.  After,  however^  from 
thint-  ti>  twelve  hours  a  sense  of  weakness  and  of  general  wretchedness 
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tnanifesis  itself,  and  in  a  Xar^e  proportion  ol  the  cases  (according  to 
Lett"in,  eighly-eight  per  cent.)  is  accompanied,  or  soon  followed,  by 
vomiling,  Wilh  ihe  emi'sLs  there  Is  naiisea^  and  in  most  casta  ihe 
patient  soon  complains  oi  abdominal  pain,  the  severity  ol  whidi,  how- 
ever* never  equals  that  of  corrosive  poisoning-  The  matters  vomiled 
consist  of  food^  mucus,  and  IjiIe^,  During  iht  first  tight  or  ten  hours 
ihey  often  smell  strongly  of  phosphorus,  and  arc  luminous  in  ihc  dark. 
The  vomiting  may  persist  during  the  whole  allack,  but  generally  ceases 
on  the  second  or  third  day,  lo  reappear  with  the  stibse(]uent  jaundice, 
when  CO fTee- colored  vomit  from  exuded  blood  is  ejccled.  The  pain, 
which  in  most  cases  abates  with  the  vomiting,  often  spreads  from  the 
epigastrium  over  the  whole  abdcwnen,  and  in  rare  instances  is  parox- 
ysmal, [[  it  reappear  in  the  latter  stages,  it  is  apt  to  affect  especially  the 
right  hypochondrium.  and  is  associated  with  decided  tenderness  in  the 
region  named  and  in  the  epigastrium, 

fn  the  very  acute  cases  of  phosphorus- poisoning  a  primary  condition 
of  pranoiinced  cardiac  weakness,  passing  into  paralysis,  may  fic  present  ;* 
in  the  subacute  cases  the  heart-muscle  undergoes  so  much  degeneration 
that  a  slowly  developed  but  progressive  cardiac  weakness  (s  proiluced 
and  may  be  the  cause  of  death. 

The  tongue  is  whitish  or  abnormally  red,  sometimes  furred.  There 
are  generally  fever,  loss  of  appetite,  and  thirst  Maukopl!  has  noted  a 
morning  and  evening  temperature  of  from  ^j°  C.  to  39**  C.  and  from 
37-4°  C.  lo  39-8*^  C,  respectively.  Later  in  the  poisoning  there  is  very 
often  a  remarkable  fall  in  the  temperature,  which  is  generally,  but  not 
always,  a  precursor  of  death.  The  lowest  point  we  have  seen  noted  was 
^t.a**  C  (88-1"  F. )  some  hours  before  deatb.f  In  some  cases  fever  h 
altogether  absent,  or  comes  on  just  before  death- { 

The  stools  are  at  times  normal  in  character  and  frequency,  but  there 
is  general  diarrhoea  or  constipation,  whh  flatulence.  Late  in  the  attack 
the  passages  are  in-most  cases  very  light  day-colored,  or  even  whitish, 
and  exceptionally  they  are  blctHly.  In  some  cases  they  are  phospho- 
rcsccnL 

Jaundice  comes  on  in  from  thirty-six  hours  (cases  reported  by  Mau- 
kopfT'  and  by  Tiingel ')  to  five  days  (Leben  and  Wyss'j  after  the  inges- 
tion of  the  poison.  In  most  case»  it  appears  lirst  in  the  conjunctiva,  but 
sometimes  the  urine  gives  previous  warning  of  its  approach.  In  some 
cases  there  is  with  it  a  decided  and  palpable  increase  in  the  ^ze  of  the 
liver,  which  may  pass,  if  the  fiatient  live  long  enough,  into  an  e(|uilly 
apparent  lessening  of  the  bulk  of  that  viscus.  The  severe  ncnous  symp- 
toms are  rarely,  if  ever,  developed  until  after  the  jaundice,  although 
early  in  the  attack  there  are  not  infrequently  anxiety,  headache,  giddiness, 
and  dreamy  unquiet  sleep,  or  even  sleeplessness.     The  more  pronounced 

*  Sec  especially  J-  Pal  ( Ja/irb.  d.  H'tener  k.  k.  A'rantrmausAnJIfn.  (80,  Jx-  4j). 
t  Bflttmann  [/trr/tir  drr  Heilkunaf.  1*71 ,  ?57^ 
t  Concata  \Sydmham  Sor.   Vfiir-Boak.  1E69-70,  454J- 
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nervous  symptoms  consist  of  delirium,  which  may  be  wild  and  is  very 
frequently  erotic,  with  somnolence  ending  in  coma  ;iiid  deaths  occasion- 
ally preceded  by  convulsions.  According  to  Taylor,  (he  latter  are  a  cci* 
tain  sign  of  approaching  dissolution.  Very  generally,  partial  spasms  and 
fibrillary  contraclions  of  the  voluntary  muscles  occur,  although  there  9 
always,  in  not  loo  rapid  cases,  progressive  paresis  of  the  voluntary  mu^ 
cles-  Death  is  usually  put  off  beyond  twenty-four  hoiira,  yet  it  has 
occurred  in  a  child  in  four  hours  and  m  an  adult  in  seven'*  hours  ;  also  in 
nine  *  hours.  The  patient  may  suddenly  succumb  to  collapse  and  cardiac 
paralysis,  but  more  commonly  dies  comatose  from  a  gradual  failure  of 
respiration  and  circulation. 

If  recovery  occur,  it  is  by  a  gradual  amelioration  of  the  symptoms, 
and  the  health  of  the  patient  is  apt  to  be  impaired  for  some  time,  the 
most  marked  disturbance  usually  being  the  digestive  and  nervous  symp- 
toms,* Apparently  desperate  cases  will  someiimes  convalesce  unex- 
pectedly, and  TiJngel  states  thai  a  favorable  issue  may  take  place  evea 
alter  violent  delirium. 

The  urine  is  almost  always  much  afiected  by  the  poison.  Very  com- 
monly it  a  scanty  or  albuminous,  and  sometimes  it  contains  sugar.  As 
was  firal  p<^nttd  out  by  Munk  and  Lcyden,'"  alter  jaundice  has  set  in* 
bile-acidfl,  aa  well  hb  t>ili;uy  coloring-matter,  are  always  to  be  found  in  the 
tirine.  Not  inirequcnlly  a  cloudy  sediment  consbtijig  in  part  of  epithe- 
lial cells,  oltrn  tinftjcil  with  bile,  is  deposited,  Oswald  Kohta  "  and  otJicr 
observers  have  lourid  leucine  and  tyrosine  in  the  urine  of  dogs  poisoned 
with  phosphorus,  nnd  undoubtedly  these  substances  are  sometimes  to  be 
met  with  in  tht^  human  excretion.  The  albuminuria  generally  follows, 
but  may  precede,  the  icterus.  A  very  remarkable  and  apparently  con- 
stant constituent  of  the  urine  is  sarcolactic  acid.  Fat  has  been  fouod 
in  the  urine  inaide  of  renal  epithelial  cells,  and  also  as  free  globutei 
(Schuu"). 

Phosphorus  induces  in  Animals  symptoms  parallel  with  those  commonly  soeo 
iu  man  ;  alUiuuEli  Kolils  slates  lliat  he  Ua^  se!(lt>iii  sef^n  albuminuria  in  animaK, 
even  when  the  struciure  of  the  kidneys  was  profoundTy  altered,  Orfila,  Mag«ndie, 
Munk,  and  Leyden  tourd  that  the  only  efiects  Jollou'ing  Iht  injection  of  phosphu- 
retted  oil  into  the  jugulor  vein  oi  an  aniinal  wt^re  the  exhaJation  ol  phosphoric  aod 
and  bioncho-pulnionar>'  itjflammatioii :  on  esamination  fMunk  a«d  Levden|,oiL 
but  no  phosphorus,  was  foimd  in  the  lun^.  I_udimar  Hermann  and  Alfred  Bnm- 
ner  "  have  shown  that  in  these  experimenes  there  was  embolic  arrest  of  the  oil  m 
the  pulmonary  capillaries,  nnd  consequent  inflammation  with  suhseqiicnt  oxJdatioo 
erf  Ihc  phosphorus  When  the  phosphuretltd  oil  i^  injeticd  lu  ilic  form  of  a  fine 
emulsion,  ihe  cfiaracteristir  symptoms  and  po*ii -mortem  appearances  of  phosphom» 
poisoning  result 

In  some  instances  phosphorus- poisoning  presents  sytnptoms  quite 
different  from  the  typical  array.     Death  may  lake  place  in  a  few  boim, 

■  F.  von  Strauaky  has  reported  tetaiiT  as  a  sequela  {see  lyajr.  Med.  U'ochmu^* 
all]. 
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aji<l  in  such  cases  jaundice  is  not  generally  present.^*  Zcidlcr  reports  a 
death  in  forty-lwo  hours,  from  suppression  of  urine,  with  collapse  and 
erotic  ddirium.  In  a  case  of  Bollinger's  '*  the  chief  syniptnins  wctp 
vomiting,  pain  and  tenderness  over  the  abdomen,  great  weakness  ot 
pulse,  gradually  dcv€lop<;d  paralysis  of  the  legs^  and  dea.th,  without 
jaundice,  in  four  and  a  half  Jays.  Tile  autopsy  revealed  hemorrhagic 
eBujsion  between  the  membranes  and  the  spinal  cord,  and  also  into  the 
sheaths  o!  the  proximal  portions  oJ  the  apinal  nerves. 

In  women,  fatal  doses  of  phospliorus  very  commonly  produce  a 
bloody  pseudo- menstrual  discharge,  and  when  pregnancy  exists  almost 
invariably  induce  abortion  or  miscarriage.  M.  Miura  "  has  found  in  the 
fOEtus  of  poisoned  rabbits  structural  changes  similar  to  chose  ol  the 
mother. 

The  older  tosicologists  spoke  of  an  erosive  gaatritia  as  a  comtnon 
result  of  phosphorus- poisoning,  but  it  is  now  well  established  that  such 
aHection  is  very  rarely  indncwJ  by  die  drug.*  As  was  first  pointed  out 
by  VUchow,*'  there  is  universally  a  gasiro- adenitis,  which  causes  the 
gastric  mucous  membrane  to  become  thickened,  opaque^  whitish,  grayish, 
or  yellowish  white.  Under  the  microscope  the  epithelial  cells  appear 
swollen  and  filled  with  granules  and  oibglobulcs,  and  in  very  advanced 
degeneration  the  cells  completely  break  down.  This  gastro-adcnitb  b  not 
due  to  a  local  action  of  the  phosphorus,  because  it  occurs  when  the  poison 
is  introduced  through  other  channels  than  the  mouth.  The  duotlenum 
and  irtesUncs  suffer  similar  changes.  The  hvcr  is  generally  very  much 
enlarged,  friable,  and  Irght-colored  ;  sometimes  it  ls  motded,  and  some- 
times portions  of  it  are  deeply  stained  with  bilct  The  cells  are  gorged 
with  iai-glubules,  t  and  in  some  cases  there  are  small-celled  interstitial 
thickenings  due  to  hyperplasia  of  the  trabecular  tiesue.  The  gall-bladder 
may  be  full  or  empty.  In  protracted  cases  the  liver  undergoes  atrophy, 
with  destruction  of  its  secreting  cells.  According  to  the  researches  oE 
Arthur  Heffter,"  the  percentage  of  lecithin  in  the  liver,  which  Is  fixed  in 


*  Ii  wuizld  appear  probabk  that  j(  it  occurred  at  all  itwuulU  \k  iji  rapiillv  (atul  cases; 
yd  TnnKel  (lid  not  find  it  in  &  patient  dead  in  nine  hmiis  of  phinpiEioras-pcjiafinLng  { tit- 

t  AccurdJne  lo  icsenrchr:!  made  tiy  Emile  Rdushcbie  in  the  Pattioloxl^^l  Laljui^tory  of 
the  UnivEi^ly  nf  fcnD&ylvAiiia^  itic  flrat  ariAiomical  clianscs  In  the  livez  cccur  in  the 
cmtrr  a\  the  lobules  sTound  ilie  hciiatkc  vein. 

1  A.  LebedeP  iArch./,  Fttysioi..  tSSj.  *<*!,  n  J  believes  thnt  the  fit  Ip  ihc  Tivtr  b  m>t 
produced  by  degcncrjliun  of  the  lirpqljc  tlb^ucn  bui  tiua  ^iinply  been  Ira.ti9pi>rtcij  Uiere 
[TDin  the  subdcrmaJ  regiona.  He  base*  tliis  opiniun  upon  his  own  ubaervalkms,— rtrst. 
thai  the  phdaphoros  fai  has  the  same  chemical  ctmsikuiion  as  sulidcrmal  fat  \  attend,  in 
a  doK  whJcti  had  b^n  led  wUh  Uni^t^ed  *y\\  and  then  puiaoncd  wilh  phosphprust  the  liver 
was  loaded  witli  linseed  oil.  This  evidence  is  of  >cry  liulc  value,  because  on  the  one 
hand  the  linseed  oil  probably  accumulauij  In  Ihc  doc's  Tlver  before  the  poisotiinp  and 
sjmpl/  lenifllned  over^  and  on  the  €iher  hadd  ilicre  \i  no  proof  thai  fat  produced  by  de- 
KCrruralivi;  chantEEs  nectssarily  dUTt'Tn  in  cuniposition  froni  othci  fat.  The  fact  that  the 
lJvcraiiduiheToigniisEiri:des[rovcdm  phosplioius-pobonini;  maybe  conr^lJcredpruut  tlint 
thcbtis  formed  out  of  the  aOtcted  tissue  i  ahhuu^h  this  seems  cnnlraiy  10  [he  aileeaduu 
of  Bergcal  [Geieliuft.  f.  Murph.  n.  Physiol.  MiiiKhr^^.y  iSSfl).  that  in  very  emaciated 
Anlmslfithe  plKtsphoniB -poisoning  may  run  its  couriie  without  the  fDnnation  of  fat. 
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health,  13  greatJy  lessened  in  phosphorus -poiaoning.  The  kidneys,  t^nc- 
dally  in  (heir  cortical  portion,  suffer  a  degeneration  similar  to  thai  ol  ih* 
liver,  the  epithelium  becoming  enlai^ed,  granuliir,  fatly,  and  fiiullr 
untkrgcHng  destruction.  In  some  casc3,  even  with  the  naked  eye,  yel- 
lowish streaks  can  be  seen  foUowinjj  the  course  of  the  urinary  caaals, 
from  the  papilla  into  the  corteic.  These  are  due  to  epithelial  fatty  degen- 
eration, and  have  betn  thought  to  be  pathognomonic  oE  phosphorus 
poisotiii^  ;  hut  Paltauf  has  shown  that  ihey  may  be  at  least  simulated  in 
Other  conditions.  The  voluntary  and  cardiac  muscles,  the  spleen,  the 
lung5,  and  probably  all  the  tissues  partake  of  the  universal  fatty  degen- 
eration* wliich  Wegner  has  shown  to  involve  even  the  minute  arteriole! 

The  nervous  system  does  not  escape.  As  long  ^o  as  iSSo  Danilli^ 
declared  that  he  had  found  a  myelitis  in  phosphorus- poisoning,  and  Gur- 
fieri"  has  discovered  in  the  poisoned  dog  degenerations  ol  various  por- 
tions of  the  spinal  cord;  whilst  it  has  been  shown  byUeiemblo't  thai 
profound  alterations  tak?  place  in  the  reima,  which  becomes  cedematous, 
with  miitked  alterations  in  the  ves^seh,  hemorrhagic  extravasations,  and 
necrotic  dcgcncratiot\  ol  the  nervous  cells. 

The  blood  is  often  profoundly  af!ected,I  becoming  very  dark,  losing 
its  power  ol  coagulation,  and  apparently  suffering  also  in  its  corpuscular 
elements  ;  lor  ecchymosca  arc  almost  universal,  and  hicmatin  crystals  arc 
occasionally  found  in  the  viscera.  The  loss  of  coagulability  is  not  alwayi 
complete,  and  is  usually  most  pronounced  in  the  subacute  cases.g  In 
the  case  of  Concato  tlie  wliilc  corpuscles  were  observed  during  life  to  bf 
increased  in  number,  and  the  red  to  be  diminished  in  size  and  altered  in 
lorm.  The  ecchymoses  occur  in  all  pans  oF  the  body,  but  are  apt  to  be 
especially  pronounced  in  the  mediastinum  and  the  serous  membrane 
Schiii*  has  found  that  in  dogs,  after  death  from  phosphorus,  the  blooti 
does  not  pass  into   the  veins,  but  remains  in  the  arteries.      O,   Silber- 


*  Fur  a  hill  dIscussicTi  of  the  palhotoey  oT  phoaphorua-potHrtiine.  sw  H.  LcheniedO 
Wys^  {Archives  Gin..  5epLembeM86:^),  Otlo  BalUneer,  olsuO.  Kohls  i/?ettt§{hei  Awc^ 
J.  tain.  jVfrf..  1859,  v.),  ZlcKler  t  ficiVrdi'tf  Path.Anat,.\\,\.<l,  KnmiK  [  l'irchat»''s  An^nr, 
iSfl?.  cnj.  Aufrechl  {Devtich.  Arrh.  A'lin.  Med..  i^AviH-).  Han^ScUmaus  i  flfuMcMr^ft 
Med.  Wathenich..  iflg?,  xUv.,  alvi  \9t^y  ilvl,  Kiinft  5cUmaus  and  Arthur  Bnehm  \Awt^ 
f.  Path-  Anne  .  iBgfl,  cUi. ).  For  rm  impurtant  coricciJon  of  rtccni  pni>ets.  s*e  ScMmi^i 
JklhrtiicHer.  cclvll.,  94. 

t  Sew  U^i:mh\i>(Die  FaihoItfg^iichcH  AUerationcn  der  RtUnti  *n  Phi>spha^ergifSvkt< 
Monof-TDplii?,  5L  PHvrstbuT^,  ii^7.  ru4^bdi),  al!ii:i  Julius  Stdnhstis  {Britrdg^e rur  /W^ 
ofog-iichcn  Aiatoraie  unif  :ur  AUeemeiHen  PatAoioi^e,  ixJi.). 

]  MayFT  stAlPS  that  when  very  lar^e  da«i#s  of  the  poison  liave  heen  taken  ttav  Nocrf 
and  even  ihe  urine  (*)  rany  be  phosphore«iren[  {Canslatt's  Jahresbrrickt,  iHfe,  v  nji 
Oll^TnUiiblK.a^tlivTesullora  BPries  of  bfood  studies  in  phosphorLis-puisonlng,  reachr^t^ 
aunitM'hfLimiiarkal'k't.untluslDn  ihai  in  man,  usujilly  at  about  thi:  aoDeof  ih?  sj-mfUdia. 
there  Jfl  f  ilhff  !i  Muldfnly  d<?vHnped  or  a  slnwlv  prOfluced  iTifrca^c  ol  the  red  blood-on 
puscles.  wIthouT  an  mcrease  ol  Jtit  h^moE'it^iTi  of  the  blond  tind  with  a  distinct  l«imtt< 
of  the  leucocyiea.  whereas  \t\  the  mhhH  tli4?re  l<i  no  ^Iteniilon  In  The  nnionriT  of  hoEin'^Tf^'i 
or  numjier  ol  rrd  disks,  but  &  plain  increase  of  the  white  corpuscles :  anrt  \n  chick «n<ilKtf 
DCcuTsan  enonrouri  tJesiruciltin  nf  iTi*^  red  dlilcs,  with  &  ranrked  lemiocytosis  {Ar^kaJ 
Exficr.  Path    n.  Pharm..  Tftt>5.  30). 

B  S«Ccnnand  AnslBUi  {I'iertelj.J'.  serichil.  Afed..  iSm>  vil.). 
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tnann  ^  states  that  thrombi  ^re  formed  in  the  blood-vessels ;  and  it  hus 
befn  shown  by  G.  Puppe  thai  these  are  very  coRimon  in  slow  cases  of  the 
poisoning,  and  arc  of  fatty  naturc> 

It  should  be  remembered  that  allhojgh  some  or  all  of  the  lesions 
which  have  jus^  been  described  are  usually  found  ih  the  bodies  of  persons 
dead  of  phosphorus^pobonlng,  it  is  poaaiblc  tor  the  poison  to  take  life 
very  rapidly  and  leave  no  trace  of  its  influence,  there  being  not  even 
sarcolaciic  add  in  the  urine  (see  case  reported  by  Paltauf").  According 
to  the  researches  of  W.  W.  Podwyssotsky,'*  in  rapid  cases  the  first 
change  in  the  body  consists  in  the  formation  oi  little  whitish-yellow  ne- 
crotic foci  in  the  liver.  The  anatomical  changes  in  the  liver  in  phos- 
phorus-poisoning  are  suflicient  to  confirm  the  statements  of  Schukzen 
and  Riess,  that  in  the  poisoning  there  is  arrest  of  glycogen  and  sugar 
formation, 

TTie  eliminalion  of  hlle  acids  in  Ihi:?  urine  shou's  (hsi  the  jaundire  of  phoH- 
phcftJS  is  caused  not  by  an  arrest  o|  secretiorij  bm  by  an  occlusion  of  the  bilinry 
passage?  nnd  consequent  resorplioti  of  ihe  bile."  O,  Kohts  has  jipparcntly  dcmcm- 
slrated  thai  the  occlusiirm  is  most  frequently  due  to  the  duodenitis  invotving  the 
common  duct,  suasto  obliterate  ktslLimen  by  the  swelling  of  the  mucous  membrane. 
In  some  case^,  however,  it  is  probable,  a*;  believed  by  Wj'ss,  Alter,  and  Ebstein, 
that  a  catarrhal  inftammation  of  the  minut«  gall-ducts  is  the  cause  of  the  jaundice, 
and  also  that  the  result  is  in  part  ejected  through  pressure  upon  those  ducts  by  the 
swelling  of  the  glandular  and  trabecular  tissue,!  It  is  proper  to  state  that  Dcmar- 
bail  '*  and  Willman  "■  in^jsi  that  the  Icterus  h  not  really  hepatogenous,  hut  h^mic  in 
crigin.  chiefly  because  ihey  hav«  found  hsmatoidin  in  the  urine.  This  fact,  how- 
ever, proves  only  that  the  blood  Is  altered  by  the  poison  :  it  does  not  disprove  the 
1i\er  origin  of  the  ;auadice- 

Acute  phosphorus- poisontnjj  so  closely  resembles  yellow  atrophy  of 
the  liver  that  their  clinical  distinction  is  sometimes  difficult,  oay^  impossi- 
ble- Distinct  ]>hosphorescence  in  the  breath,  vomit,  or  stools  would,  of 
course,  be  direct  evidence  of  poisoning.  This  phosphorescence,  however, 
very  often  cannot  be  detected  :  according  to  Vetter,"  it  can  be  rendered 
more  evident  tn  ihe  vomit,  siools,  etc.,  by  acidifying  with  sulphuric  acid 
and  warming  in  a  shallow  dish.  Wher  death  ensues  during  the  first 
week  ol  phosphorus- poisoning,  the  enlarged  liver  af!ords  a  distinctive 
proof  nf  poisoning  ;  but  when  the  case  is  more  proiracted,  the  airophied 
liver  of  phosphorus  cannot  be  dlstingubhed  from  that  of  the  natural  dis- 


•  E.  StndtlmEinn  {JrcArv/.  K^pfr.  Pa/h.  u.  /Mfln*,,  iSSS,  iiivJ  suteft,  b>  the  r«uh 
of  his  evpcrimcRta  made  upon  doga,  ihat  ao  f ht  iks  thf  f,^cretiowt  r>f  bile  [s  ccnceraed  thru 
■tagcfl  can  be  madeuut.  la  the  Jirst  ttagi- theru  nrv  irntaticm  o(  the  Uvcrand  incntstd 
the  formation  and  ucrelion  ol  biliary  coloring-malUr ;  in  the  secund  aluge  Ihe  gall  be- 
comes mucous  and  cloudy.  ondlhcprrxJuctionond  separatioTi  ol  biliary  coloring  matte*  i!tfe 
Icascned  (it  is  in  this  stage  that  ihif  ideruB  begins}  ;  in  the  third  -iEflge  ihe  gall  t>«c4:miet 
agDiQ  dear,  darlc.  and  more  rich  m  biluu-^-  coloring- matter,  ho  thai  the  aDrinal  excretiDn 
of  biliary  coWirg-mBtleT  is  nolnbly  Burpa&s<-d 

t  For  en  et ^borate  diacugsion  of  Ihv  cauf^e  n|  Jaundice^  set*  Kohts's  paper  M>etifsckes 
AriMr.-f.Ktin.Mid..^.  i6flj ;  olsoitiatof  1ia\Mn%*a  [Centrxiibi./- dit  Mtd^  Wits.,  1869, 
and  DtuhchtM  Arckk/^  XHn.  Mtd,,  1869.  v.). 
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ease.  Phosphorus- poisoninji  usu^Iy  develops  more  abruptly  than  do«t 
acute  ydlijw  atrophy,  and  the  primary  disiiirbarce  of  rhe  siomach  b 
more  severe,  whilst  the  lull  ol  the  symploma  is  more  complete.  The 
clinical  differences,  however,  between  v^irious  cases  of  either  affection  are 
greiiter  than  those  which  have  been  relied  upon  as  separating  the  two 
afEeccioiia,  Kohlcr  has  asserted  that  oxymaiidelic  acid  in  atrophy  of 
the  liver  replaces  the  sarcolactic  acid  of  phosphorus- poisoning,  and 
atress  has  been  laid  upon  the  asserted  facis  that  in  the  natural  disease 
leucine  and  tyrosine  are  present  in  abunddiice  in  [he  urine,  while  in  the 
poisoning  they  arc  absent.  In  yellow  atrophy,  however,  tyrosine  is  not 
infrequently  absent  from  the  urine  and  leucine  present  in  very  smuQ 
amount,  while  both  principles  may  be  present  in  phosphorus- poisoning.* 
In  regard  to  the  acids  in  the  urine,  very  careful  chemical  analysis  would 
in  any  case  be  necessary  to  determine  their  presence,  and  sufficient  c\n- 
dence  is  certainly  not  yet  forthcoming  to  ahow  that  either  of  them  is 
really  characteristic.  Chemical  examination  ia  therefore  absolutely  ncco- 
sary  in  all  medico-legal  cases,!  According  to  M.  Poulet,"  phosphorus  is 
eliminated  as  hypcphosphoric  acid,  and  the  poisoning  can  be  recognijrc<! 
by  heating  the  urine  with  nitric  acid  to  calcination.  If  hypophosphont 
acid  bt  present,  as  dryness  is  reached  the  mixture  suddenly  bursts  into  a 
flame  like  a  packet  cf  matches. 

!t  has  of  late  years  been  demonstrated  that  phosphorus  passes  idio 
the  blood  as  phosphorus,  and  not  in  the  torm  of  phosphoric  acid  or  othtf^ 
compound. 


tn  poisoning  c&ses  in  men  the  breath  is  said  sometimes  io  be  distinctly 
phorescenl,  and  in  nnimals  Bamberger  has  found  phosphorus  in  ihe  blc>od 
Huwmann  and  Maime  in  the  liver  two  or  three  hour?i  after  its  ingesdon.  W.  Dyt^ 
kowsky  *  has  detecieii  il  m  the  hlood  and  liver  ten  hfiur*  after  its  ingesiton,  and 
other  observers  have  demonstrated  its  presence  in  almost  all  of  the  tissues.  U 
seems  probable  that  to  some  extent  it  finds  enLranct  into  the  circulation  by  heinc 
dissolved  in  the  vnrious  fatty  matters  contaicied  in  the  alimentary  cajial.  Al  tbf 
temperaiure  of  the  liody^  hfiwevern  il  yields  abundaiil  vapors,  and  Bambtrgtr  has 
demonstrated  th^t  these  readily  and  rapidly  pass  ihrouph  animal  niembrnneSv  H* 
has  found  that  dcfibrinnted  blood,  when  sepnratpd  from  the  fuim^s  of  j^osphorv 
only  by  an  animal  membranen  rapidly  becomes  saturated  with  the  poison. 
kowsky  has  confinned  ibis,  and  il  cannot  be  doubted  that  iiiaaJmilar  manner 
blood  absorb^;  the  poison  from  the  alimentary  canal.  W.  Dybkowsky's 
renders  probable  the  theory  ol  Schuchardl*  that  the  phosphorus  to  some 
the  alimentary  canal,  but  nmch  more  Tareely  in  the  veins.  Is  converted  Into  phoj- 
phiiretted  hydrogen,  and  that  some  of  tbia  conipound  and  some  of  the  pho^f^ionis 

kovsky  believes  that  the  prindple:!  appear  habitually  alioul  tht  sixth  diy  of  the  puivn 
in^H  wlitn  the  IJver  13  slilL  calBTgcd. 

t  For  [liscusaiors  of  ihc  dia^osi^  bctiv^^cn  ydlon'  atrophy  and  phosphorua-ptoaHn^ 
tee  (vBhlt-'t  \Syd,  Sac.  Year-Book,  1S70,  455 1>  Schullzin  and  Ries  KA-tHttlf*  dfs  Bf*f^- 
J^'-titii^ahattffs,  1669,  TV  ),  nnd  especinlly  t  Ossikovfiky  ( li'iert.  Medium.  /S-tStf,  i^T*- 
xiii  ,  nb^tracted  in  Schmidt's  Jahrb  .  c1|v.  15)^  Fur  <ase«  in  which  the  <tUeftt)oa  W 
legally  raLFcdn  inv(!ilE|*ntL;d,  and^liacitucd^  ace -^'^MrW/'fyiaAr^,,  cili,  167  ;  Sjtd.Sot-  Y^^ 
Book,  1831,  430  ;  AftnaUs  d'Hygiint,  Jao,  1S69, 
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ib^etf  h  oiidlzed  rn  ihe  vf  naus  blood,  so  that  phi>sphohc  ackj,  be^^icfEs  phosphonis 
and  pho^]huretl£d  hy<1rogen,  i^  emptied  into  the  arterial  blood ;  furtlier.  thai  the 
]a:>1  two  compounds  are  oxidiied  nit  the  expense  of  the  arterial  blood  and  tlic  tis- 
sues it  feeds,  ijnd  ihai  iht  poisuiune  is  due  to  this  depiiviilicm  of  oiygtn.  For  the 
details  of  ihe  experimenis  upon  which  these  conclusions  rest  we  must  refer  the  reader 
to  Uie  original  memoir.* 

The  cause  of  death  in  phosphorus -poisoning  is  probably  the  wide- 
spread struclaral  alierationSj  as  the  experiments  of  A-  Hauser  "  indicate 
that  the  poisoji  does  not  act  by  Lnhibiting  life  processes. 

The  indications  for  treatment  m  phosphorus- poisoning  arc  very  evi- 
dent. It  is  plain  that  no  medication  cati  influence  the  terrible  organic 
lesions  induced,  and  that  the  primary  object  must  be  to  prevent  the  ab- 
sorption of  the  poison.  Emetics  and  ptirg-atives  arc,  ihereforcj  of  prime 
importance.  The  recessity  of  the  peraistent  use  of  evacuants  is  shown 
by  the  finding  of  phosphorus  by  Starck  "  in  the  stools  three  and  a  Iwlf 
days,  and  in  the  \omit  two  days,  after  the  ingestion  of  the  fata]  dose. 
As  phosphorus  is  soluble  in  oils,  no  fatty  motif  rs  should  l^e  allowed  either 
in  the  food  or  in  the  medicines.  As  an  emetic,  copper  suiphaU  shoutd 
aiwayi  ht  chosen. 

The  minute  particles  of  phosphorus  adhere  so  closely  to  the  ali- 
meniary  canal  that  they  cannot  be  dislodged  by  mechanica!  me.ins,  and 
an  antidote  is  urgendy  demanded.  For  the  purpose  of  oxidizing  the 
poison,  Duflos  su^^ested  calcined  magnesia  and  chlorine- water,  and 
Scherer  the  chlorinated  lime  ;  but  in  practice  these  substances  have  been 
found  of  no  vaJuCi  on  account  of  Lhe  slowness  of  their  action. 

The  oil  of  turpentine,  originally  proposed  by  Andant"  as  an  anti- 
dote to  phosphorus, t  has  been  largely  used  by  experimenters,  with 
apparently  contradictory  results,  which,  as  is  now  known,  were  due  to 
lhe  employment  of  different  varieties  of  the  oil. 

There  are  In  EiiroT>ean  <rommerce  three  varieties  o(  turpentine.— the  rectified, 
the  Gcrmati,  and  the  l'~rench.  Jonas''  found  ihni  while  the  pure  oil  ha£  no  iifff^t 
upuri  phosphorus,  lhe  add  FretKh  irA  forms  with  it  a  crystalline,  spcrtnaccli-likc 
mass.  This  is  soluble  in  tlher.  rilcohul,  and  alkaline  soluiinrLs,  :ind  ha.s  mreiwil 
the  name  of  furpnttitie-phoipttimf  fjrid.  It  i*i  tiairi  to  t>e  eliminated  by  ihe  kidneyi 
unchanged,  and  to  exert  no  deleterious  influence,  Tlie  elaborate  eKperimeuts  of 
Vctter  on  dogs  nnd  r.ibbits  pave  results  in  actord  witli  these  facts,  for  he  found  the 
rectified  and  German  oil:>  to  t>e  of  no  value  in  phosphorus- poisoning,  while  the  crude 
acid  French  oil  was  distinctly  antidotal.  Kochler,  however,  asserts  that  wh^n  the 
German  oil  has  nnt  been  rectified  for  some  lime,  it  acts  upon  phosphorus.  He 
believes  that  the  oil  acts  partly  by  ojiidiiing  the  poison  and  pirtly  bv  convrrting  it 
into  lhe  harmless  turpeniine-phosphorir  add.  One  pari  of  The  nil  mnsi  hv  i^ven 
for  0.01  part  of  The  plinsphon]S.*»     Case  ot  recovery  *    See  also  B^ne." 


bclict'fA  ihdl  phL»phoru5  ads  in  the  hloud  as  plionphoric  acid,  but  diKS  Pt>t  estabHah  hla 
oplninn.     For  x  dHCUssii>n  of  ihii.  see  Dybkuwsky'r*  pefwr, 

t  For  ca4c?i.  sec  Gaiet/f  Ilrbdomadairf.   1&74^    Sckmitti't  /ahr^Acktr,  cIkIk-   Ii6; 
^ed.  Times  end  Gas,,  1B76,  ii,  461. 
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Ordinary  American  oil  ol  turpentine  and  Canada  balsam  me  ol 
va/uiT  in  phosphorus -poisoning. 

As  was  poinlcil  oui  by  Eulenburg  and  Guttmann,"  and  subsequentl'y 
by   Bamberger,'^  phosphorus  m  a  solution  of  a  soluble  sale  of  copp^^^*" 
becomes  immediately  black,  owing  to   the   formation  of  a  phoepbJde  c:»^ 
the  metal.      Bamberger  also  asserts  that,  while  this  change  is  very  rapicX   * 
that  induced  by  turpentine  h  a  slow  one,  and,  from  an  elaborate  scries  c^^ 
experiments  upon  animals,  concludes  that  copper  is  much  the  morevdis    — 
able  and  certain  antidole.      Antal  appears  to  have  been  the  firai  to  u^ 
potasajuni  permanganate  us  an  antidote  to  phosphoruSn  and  In  a  seni 
of  experiments  upon  dogs  E.  Q,  Thornton"  found  it  much  superiOT 
cupric  sulphate.       Hydrogen    dioxide  appeared   in   Thornton's   eiperi- 
menlH  to  be  valueless.      Iji  human  poisoning  cupric  sulphate  should  be 
given  in  dilute  solution,  three  grains  every  five  minutes  until  vomiting  t; 
induced.     After  this  the  potassium  permanganate  should  be  h-eely  admin 
istered,  or,  as   was  successfully  done  by   Hajinos,    the  stomach  may 
washed  out  with   its  solution  ;  later,  the  magnesium  sulphate  or  dtrst* 
may  be  given  as  a  quickly  acting   purgCj    and   symptoms  met  as  :ht^ 
arise.  +  « 

Chronk  Poisoning. — Match-makers  and  other  artisans  who  are  en 
posed  by  their  occupations  to  the  fumes  of  phosphorus  suSer  from  chroni 
poisoning,  which  is  especially  distinguished  by  the  occurrence  of  tie 
crosis  of   the  upper  or  lower  jaw.      It   occurs   chiefly  in   those 


who  have  bad  teeth,  and  the  experiments  of  Wcgner  have  demonstrate—^^ 
that  the  necrosis  of  the  jaw  is  due  to  the  local  action  of  the  vapor  L^i^->t 
phosphorus. 


Wegner  found  that  when  rabbte  ^vere  kept  m  an  Atmosphere  full  of  ihe  ftiuie ^ 

of  the  poison  no  rccrosis  ever  occurred,  unlcas^  by  means  q(  an  unsound  loodi  0^^* 
on  iiitificial  wound,  the  atiiKMphere  had  access  to  the  boiie.  If  such  access  wtr^^^^ 
on  the  other  hand,  Hllowed  to  any  bone  of  the  body,  pericpdtis  and  sutisequK^^^ 


•W«  have  allowed  the  teit  to  Btnnd  aa  iQ  the  old  edition  because  of  the 

tmceitalnty  as  to  the  camparaiivc  values  of  the  use  of  copper  eulphate  and  poussii 
pemianganalc-     tn  Uic  United  Stales  phaephoma-poi^oiiing  \%  very  rare,  uc  never  ba^ 
BHit  vith  a  TcpcTt  of  mori?  ihan  one  or  two  co^eS'     In  C'^ntinental  Europe,  tiowtvcr, 
ftbly  on  occctunt  of  thu  difficult/  <jf  obtaining  poisons  through  the  rcGtrictioos  of  the  U 
j>ho9plionis  is  perhaps  the  most  used  of  any  poiBon  for  the  purpose  of  ffuicide-    TTm^^^*' 
out  of  forty  caoea  of  attempted  self-murder,  brought  to  the  Fragertlinic  l>ctw«!n  i®?i 
1895,  inchirtynint  the  phosphorus  contained  in  (tie  heads  of  luatches  hud  beencnipl 
(Fr.  LauEn  Bc*'l.  A7in.   U'o^A^nsckr..  1895,  xixili. ).     Formerly  the  trcatmcot  al  ihcdir 
consjsttrd  in  washing  out  the  stomach  with  warm  water  until  theamell  of  phoophcnJS' 
appcaroJ  ;  then  continuinFC  the  washing  witli  watrr  containjne  copprr  sulphate  and 
cincd  maRncala,  flndfol]awinj(i]p1>y  Ei^in^lnicrnnMycoppersurphateauiloldoiloriDr 
tJne;  also  l^nce  doseiaof  nudiuin  bicarbonatCr    Since  1843,  when  the  Antat  method 
Introducnl,  the  pl^n  has  been  to  wash  nut  the  alomach  nilh  lar^^e  quantities  of  onnilt'*^^^^ 
per  cent,  of  the  permanganate ;  tlicn  ptlminister  one  litre  of  the  one-hall  per  cent.,     =^ 
the  same  lime  RivinK  a  purKQlive  ,  en  ihc  fcillriwln^  dav  pivine  Itiri^  doaea  of  sodium ^^=^^'" 
carbonate  with  llic  dl  of  lurpenlinCr    The  mortality  per  cent,  of  the  cases  bcTorc^"^"'' 
chaniEe  of  ireatrnent  was  ,16.6,  since  the  change  of  treatment  41,6,— a  result  which  is 
favorable  to  the  newer  metlicid. 
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nccrosifi  resulted  Further,  when  rabbits  received  continuously  small  doses  ot  ihe 
phoaphtinia  by  Lite  mDUth,  no  itccr^Is  uccurrcJ  tvtn  dfler  waiuicU  which  bid  biirc 
ilw  bones. 

AlJMiNiSTRATios. — The  best  preparation  o\  pboaphoms  is  ihe  elixir 
(Elixir  Phosphori,  U.  S,  ),  one  drachm  o(  which  contains  about  one- 
BiKty-lifth  of  a  grain  t^o,ooi  Gm. )  of  phosphorus-  Dose,  twentv  to  forty 
minims  (t. 2-2.5  C.cO-  Phosphorated  oil  (Oleum  Phosphokatum, 
L\  S. )  contains  one-himdred-and- fifteenth  oi  a  grain  of  phosphorus  to 
the  minim,  Dose,  one  to  three  m^imms  (0.003-0,18  Cc.)-  Each  pill 
of  phosphorus  (Pii-ii-*  Phosphori,  U.  S,)  contains  about  one-hun- 
dredth of  a  grain  (0.0006  Gm.  ). 

The  dose  of  phosphorus  may  be  set  down  as  from  the  'one-hun- 
dredth  to  the  one-fiftieth  of  a  grain,  increased  unless  gastric  disturbance  is 
produced.  J.  A,  Thompson  aflinrts  ihai  lit  has  ijivtn  ore-fourth  of  a  grain 
every  lour  hours  without  injury,  Anstie  says  that  he  has  seen  slight  poi- 
soning produced  by  three-lounhs  of  a  grain  taken  in  seven  days  in  divided 
doses.  It  is  always  wiser  to  have  a  freshly  made  preparation,  as  phos- 
phorus in  solution  or  in  pill  is  very  prone  to  undergo  oxidation. 

ZiNCi  Phosphidum,  U.  5, — Zm^  Phosphide  has  been  largely  used, 
wilh  asserted  good  results,  as  a  substitute  for  phosphorus.  According  10 
the  researches  of  Vigicr."*  it  would  seem  that  the  phosphide  yields  its 
phosphorus  within  the  economy,  probably  Co  form  a  phosphuretted  hy- 
drogen. He  found  that  it  killed  rabbits  more  quickly  than  did  a  corre- 
sponding dose  of  phosphorus,  and  that  both  symptoms  and  lesions  were 
identical  in  the  two  cases.  The  phosphide  should  be  given  in  pill  or 
granule.  Dose,  one-twentieth  to  one-twelflh  of  a  grain  (0.003-0,005 
Gm. ).  Segtiin  recommended  doses  of  one-sixth  to  one-fourth  of  a  grain 
(0,016-0,01  Gm.)' 

ACIDUM    ARSENOSUM— ARSBNOU8   ACID.     U,S, 

Whiit  Arsenic,  Arsenic,  or  Arsenic  Tricxide,  as  first  prepared  by 
sublimation  from  the  ores,  is  in  transparent  masses,  but  on  keeping 
becomes  milk  white  externally.  It  i?;  soluble  in  water,  has  a  vitreous 
fracture,  is  odorless,  of  a  faint  sweetish  taste,  and  volatilizes  without 
fusion  ■■  at  a  temperature  of  424,4''  K."  When  it  is  put  upon  red-hot 
iron  it  emits  a  garlicky  odor,  owing  to  its  being  first  reduced  to  a 
metallic  state  and  then  volatilized- 

Piivsio LOGICAL  Action, ^Z^iTj/  -4rf»"cw- —  When  in  concentrated 
form  arsenic  is  a  powerful  though  slowly  acting  escharotic,  and  even  when 
well  diluted  is  a  violent  irritant,  Although  it  has  the  property  of  pre- 
serving animal  tissues  almost  indefinitely,  and  is  a  violent  poison  to  ail 
forms  of  life,  it  acts  proportionately  much  more  powerfully  upon  the 
higher  than  upon  the  lower  organisms.  The  solution  of  one  part  tn 
thirty  thousand,  it  is  said,  will  Itill  seeds,  whereas  fungi  wnll  grow  in 
organic  solutions  containing  as  much  as  one  per  cent  oi  polasaium  arse- 
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nile.     According  to  Johanrsohn, '  it  ia  capable  of  causing  a  peculiar  dcfiai- 
eration  of  the  yuast -plant,  although  it  actively  increases  the  productioD 
ol  bacteria  in  yt-ast  ;  and  in  lactic  feruicnUlion  the  growih  r>f  ihe  fungus 
15   checketi   by  it,  whilst  that  of  the  ordinary   mould  is  tavored.'    It* 
action  is  50  much  greater  upon  the  tissues  of  higher  animals  than  upor^ 
the  lower  organisms  that  it  cannot  be  crassed  among  ihc  practical  germi-— 
cides.     Johannsohn  and  SchaeEer  and  abo  Bochm'  state  chat  il  cJitit^K 
no   influence  upon  non-organized  ferments,  either  vegetable  or  animal^, 
such  as  amygdalin,  pepsin,  and  pancreatin. 

Absorption  and  Elimination. — Although  when  arsenic  is  taken  iai 
the  aiomach  in  lumps  it  may  be  absorbed  so  slowly  as  to  escape  in 
through  the  aUmencary  canal,  when  it  is  taken  in  powder,  and  especiallj'" 
when  it  is  In  the  fomi  of  the  soluble  salt,  it  U  ahsorlted  with  icipidity. 


It  is  90  readily  taken  up  that  its  Free  external  use  and  its  employment  as 
escharotic  are  accompanieci  by  distind  danger.      Six  cases  are  on  record  in  whi" 
severe  or  falnl  poiaonirg  ho^i  been  produced  by  the   introduction  o£  il  inlo 
vagina,  t 


It  is  eliminated  chieily  by  the  kidneys,  although  it  is  thrown  ofi  freel 
when  in  toxic  amount  by  all  the  excretory  glands  and  mucous  membrana 
but  especially  by  those  of  the  gastro-intcstinal  tract 


M-  C.  Bouchet  and  Lewald  in  independent  researches  found  arsenic  in  notabl^^ 
cjuaiilities  in  the  milk  of  nursing  women.t  L'nterberEcr  has  detecitd  il  in  ihc  d^^~-  V 
uitiLtitry  caiiaL  of  animals  pijiwned  by  Injection  Into  the  vein.  M.  Ch<tiiii  has  bnti^v  W 
%\  in  the  serosily  of  a  btisler,  Bergeron  and  Lemattre '  in  Ihe  sweat,  and  Tiytar  — ^' 
in  the  contents  of  the  sconicich  of  a  child  poisoned  by  its  application  ro  the  ^colp- 

The  sinj^lc  doae  escapes  rapidly  from  the  body,  elimination  being  usually  co 
plete  iit  from  a  leiv  li^ars  to  three  or  lour  days.     When  in  large  amount  h  nu^ 
remain  long  in  the  body. 

Fbndin  and  Danger  °  failed,  three  days  after  the  last  do&e,  to  detect  anenif.r^ 
the  bodies  cf  animals  lo  which  fifletn  f;mins  had  been  ^ven  daily  ;  and  in  a  chili* 
killed  in  two  days  by  an  arsenical  pigment,  none  of  the  niclal  tould  be  found  i»^ 
the  body*  In  the  Rreal  majority  of  instances,  however^  there  is  no  trouble  in  tin 
ing  iir^enic  in  the  bodies  ol  those  poiEoni^d  by  il,  and  Steinhauser  ^  reports  a  cast  ic 
which  it  was  detected  in  ihe  remnants  of  a  corpse  llint  had  been  buried  for  iwcatu^^^ 
two  years.  Turlhcr.  it  would  appear  that  iht  fdiluri;  to  find  arsenic  has  often  d=^*^' 
pended  upon  the  lack  of  flehi;acy  in  the  rhcmirjtl  [jperalions.  Using  the  chen]jr^^=4/ 
nielliod  dei'iseri  by  Charles  R  Sanger.  E.  S,  Wood'  has  been  able  lo  delect  ap*n^  k: 
in  the  urine  ninety-three  day^  after  the  taking  of  □  single  toxic  dose,  and  frmn  ^' 
to  eighty  days  after  mild  courses  of  Fowler's  solution. 


mA 


•  Vflrioufi  obscrvfra  have  cndi^avorcd  to  determine  which  tissues  contnin  m(«I  irtrt  ^uf 
after  dealli  Irom  the  poison,  with  ^uch  varj-ing  rcauirs  as  practically  la  dcincHistrpi.e  i*_^"' 
Uier«  ia  no  uniformity  of  depMltion  in  the  variinus  caflea.  Ccmsult  Arch,  dc  P^ys'^^'^'^ 
Nc/rm.  it  Path.,  1875^  ii.  6^^^;  Ch^n.  Cetiir-alhhtl,  1879,  &m  ;  Arch,  f  Expcr.  PatJt- 
Phitnri  ,  idii.  357 ;  Tlic  Oii-misI  arid  Urusgist^  t&j^.  xxl  381 ;  Comptet-ftemdui,  t' 
liXKviii    rf]3. 

T  See  K    Kobcrdfl  f  H'ierrt.  tClin.   Wac^cmchr-.  tSg?.  ■.  9,  ml)  r 

I  See  Am^rtcnH  Proilitioner,  iSS?. 
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Gen^rai  VJc^Jw,— When  a  single  dose  of  arsenic  of  just  auRiolent 
aizp  lo  be  (elt  is  ingested,  colicky  pains,  diarrhceu,  and  perhaps  nausea 
result.  After  a  very  lar^e  toxic  dose,  in  from  ontr-quarier  to  three- 
quarters  of  ari  hour  an  intense  burning  paJn  b  felt  in  the  oesophagus  aiid 
stomach,  soon  spreading  lo  the  whole  belly^  and  often  accompanied  \vf  a 
sense  of  constriction  at  the  ihroji  and  an  acrid,  metallic  taste.  In  a 
very  short  lime  violent  vomiting  anJ  purging  come  on.  The  mattera 
rejected  arc  at  first  mucous,  and  variously  colored  by  the  contents  of  the 
prinwe  via  ;  but  they  soon  become  tnlious,  often  yellowish  or  greenish, 
and  finally  serous,  with  mvicoid  flakes  and  a  greater  or  less  amourt  of 
blood.  As  the  case  progresses,  the  symptoms  mentioned  increase  in 
intensity,  and  to  them  are  soon  added  others  of  diHereni  nature-  The 
thirst  is  excessive  ;  llie  urine  is  suppreasL-d  ;  the  exiremitios  are  icy  cold  ; 
the  pulse  is  small,  feeble,  and  frequent  ;  the  rapid  and  labored  respiration 
is  very  much  embarrassed  and  paintui  from  the  abdominal  tenderness  ; 
the  surface  is  dark  and  c)'anosed  ;  violent  cramps  add  their  torture  ;  CJt- 
haastion  deepens  into  collapse  i  convulsions  or  coma  ensue,  and  death 
occurs  in  from  five  to  twenty  hours. 

In  another  set  of  cases,  when  the  dose  has  been  smaller  or  the  sub- 
ject less  susceptible,  the  termination  is  not  reached  so  soon.  After  symp- 
toms similar  to  but  less  violent  than  those  ]ust  described  have  lasted  from 
a  few  hours  to  one  or  tivo  days,  a  remission  occurs;  the  purging  and 
vomiting  grow  less  frequent,  or  perhaps  intermit  ;  even  the  abdominal 
tenderness  may  in  great  measure  disappear  ;  but  the  persistent  thirst, 
cold  extremities,  and  albuminous  urine  show  that  the  danger  is  not 
past,  and  after  a  lime  the  case  puts  on  a  more  alarming  aspect.  Fever 
develops,  the  tongue  becomes  dry  and  red^  ihe  beUy  very  tumid,  llie 
abdominal  pain  more  severe^  dyspnoea  and  cyanosb  come  on,  the  face  is 
swollen,  nervous  symptoms,  tremblings,  cramps,  and  convulsions  appear, 
and  finally  an  icy  cnUlness  pervades  ihe  frame,  and  death  occurs  in  from 
two  lo  six  days.  The  mind  is  generally  clear  lo  the  last.  An  eruption 
very  frequently  appears,  sometimes  as  early  as  the  second  day,  sometimes 
not  until  the  fifth.  Its  character  is  various  :  thus,  it  may  be  petechial, 
urticaria-likcH  papular,  vesicular,  or  pustular.* 

Such  arc  the  ordinary  phenomena  of  acute  arsenical  poisoning  ;  but 
anomalous  cases  are  not  very  rare.  Immediate  profound  collapse,  with- 
out  abdominal  pain,  is  said  to  have  been  the  chief  manifestation  ill  some 
cases.  Wc  have  seen  heavy  sleep  as  the  most  marked  symptom,  the 
sleep,  however,  being  interrupted  at  intervals  by  wild  outcries  and  writh- 
ings,  evidently  ihe  outcome  of  abdominal  pain,  although  no  statement 
could  be  obtained  from  the  patient.  Again,  serous  pui^ing  may  be  the 
chiel  symptom,  and  arsenical  poisoning  has  been  mistaken  for  cholera, 
not  only  during  liie,  but  also  on  the  post-mortem  table. f 


■  S«-  Imbert-Gourbeyre  {MonU^ar  det  Ni^..  1857) »  oJu  A.  Hulwr  \ZfitKAr.  AThk. 
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When  arsenical  poisoning;  ia  not  inial,  ihe  convalescence  Is  apt  to  ht 
alow  and  inlcrruptcd  by  various  disorders.  Promiiieni  among  these  ate 
affections  ol  the  alimentary  canal,  due  to  the  structural  chang^es  produced 
by  the  poison.  Nervous  symptoms  are  cammon,  and  may  affect  rh* 
molur  or  seii3ory  sphere  separately  or  combined.  la  some  cases  ihfy 
have  developed  very  Euddenly. '  We  have  seen  anaesthesia  of  the  led  ta 
the  orly  symptom  ;  motor  paralysis  may  exist  alone,  but  it  is  usually  ac- 
companied by  anaesthesia,  hypertcsthcsia,  loss  of  tempera  ture'Sense,  great 
feeling  of  coldness^  or  other  disorder  of  sensation,  and  not  rarely  exces- 
sive pain,  which  may  be  aching  or  lancinating.  Occasionally  there  ire 
severe  cramps.  Normal  sensibility  is  nsiially  regained  before  normal 
motility.  OI  one  hundred  cases  of  arsenical  paralysis  collected  by 
Imbett-Gourbeyre,"  in  more  than  half  all  the  extremities  were  afieeted ; 
about  one-fourth  were  paraple^c  :  in  the  retnaiiider  iliere  was  hemiplegia 
or  local  palsy.  Most  frequently  the  paralysis  was  not  j^ronounccd  above 
the  elbow  or  knee.  The  lamed  muscles  are  usually  sensitive  to  pressure  * 
and  undergo  rapid  atrophy,  losing  very  early  their  electro -miKCular  con- 
tractility, or  presenting  the  "  reactions  ol  degeneration."  The  tendency 
towards  more  or  less  complete  recovery  is  remarkable.  We  have  seen 
recovery  when  the  muscular  remnants  on  the  wasted  limbs  had  for  many 
months  been  unable  to  respond  to  any  form  of  galvanic  current  :  and 
out  of  Imbert-Gourbcyre's  one  hundred  cases  all  got  well  except  three. 

N.  Popof? "  found,  in  dogs  Itillcd  in  a  few  hours  by  a  dose  of  araemc,  the  spina) 
cord  inElAnicd  ^  aher  slower  poisoning;  there  were  masses  ol  ^'exudate"  in  die 
Deightiorhoud  of  Uie  blood-vessels,  and  in  ^-en"  protracted  cases  the  walli^  of  the 
spinal  arterioles  were  found  to  be  thickened  and  the  laTKe  cells  oJ  ihe  gray  nutter 
profoundly  altered.  I'he  protoplasm  first  became  opnque  and  Kramilar  ;  the  nuclei 
grew  fainter  and  fainter^  and  disappeared  ;  vficvoles  appeared,  and  encroachcrd 
more  and  more  oil  the  shrunken  huJy  of  Ilie  cell,  which  Haatlv  melted  down.  In 
theelilioraie  experimentSn  however,  of  C.  Alexander*'  iiprn  rabbits,  Ihe  ^inal  cord 
wa£  found  (o  be  ^Le^lfhy,  but  the  ner\'e'tnjnlcs  were  in  a  condition  of  degenerative 
atrophy,  and  the  m*iscles  themse]v<.'s  had  undergone  chonECS  which  wer^  believecl 
lo  be  the  result  of  coagulation-necrosis. 

That  arsenic  is  capable,  in  man,  of  producing  a  myelitis  especially 
aflecling  the  multipolar  cells  of  the  cord  is  shown  hy  the  autopsy  reported 
by  Edicki  and  Rybalkin.'"  In  this  case  there  was  no  Icndernesa  of  the 
ner\'e-trunks,  so  that  there  appear  to  be  two  Forms  of  arsenical  paraly^s, 
—one  due  to  myelitic  change,  theoiher  lo  a  wide-spread  multiple  neuritis, 
— the  diagnosis  between  the  two  being  made  by  the  presence  or  absence 
of  nerve- tenderness.  It  is  very  probable  that  in  some  cases  both  lesions 
are  present,  f     In  some  of  these  cases   trophic  changes  are  pronourced  ; 

•Consult  C.  Gerhard  [Si/juHgsb.  Physik,  Mtd.  Geigltsfh.  Il'iHrzdurg,  April,  tS^), 
KenncT  \Ue6er  fin  Fall  von  ehtvit-  Arsem'erg'i/t.,  Wnraburg,  1S76).  W  P-  Mclfilosll 
(jV.  >'  Mfd,  Ptcor^.  Feb,  iS8j.  i45(.  5*^in  (Jattrn.  N^rz:  and  ^ffnl.  Ois^rea^  Oel, 
196a,  vii-«65),  andC-  K.  Mills  [Trans.  ColJ^a*  0/ Phyiuians  ej  Phitatlflphia,^^  series, 
il\r,  ArcAtufi  dt  Phytic?!.  Nor*^.  ft  Path..  1884,  iv,), 

f  See  olsn  Wiener  JClin.   i^'ochertseh.,  1S91,  jv. 
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thus,  we  have  seca  a  growth  of  hair  several  inches  long  cover  Cbe  wasted 

limbs.  If  in  any  case  of  arsenical  paralysis  there  were  no  sensory  dia- 
turbance,  the  probabilities  would  be  very  strong  that  the  lesion  was  ^ 
toxic  polioraytlitls- 

We   know  of   no  general  studies  upon  the  blood  of   human  beings 
oisoned  with  arsenic* 


»: 


5.  Seumann^'  has  shown  thai  \n  the  rabbit  In  subacute  arsenicii]  poisoning 
theiTie  is  a  marked  lessening  in  the  number  of  the  red  blood-corpusErle*;  and  in  ihe  per- 
centage of  hjcmoglobin,  without  any  distinct  change  in  Uic  general  percentage  Of 
leucocytes,  although  the  l>'m|>Koc>-tes  increase  and  dic  eosinophilen  cells  decrease. 
Late  i;i  the  poisoning  nucleated  red  blood-corpuscles  may  be  found  in  die  drcu" 
Lating  blood- 

I  The  most  obvious  lesions  found  after  death  from  acute  arsenical  poi- 
soning are  those  of  severe  gaslro-enteritis,  but  often  there  is  also  a  wide- 
spread granular  or  fatty  degeneration  of  the  tissues. 

f  The  gastric  mucous  membrane  is  usually  swollen,  maculated  with  patches 
of  a  deep  crimson  or  more  commonly  brownJsh-red  cclor^  and  is  often  softened 
and  covered  with  a  dlpKlhcrilic  t;<cudation,  but  is  rarely  ulcerati:d.  Perforation  ts 
exceedingly  uncommon.  The  mucous  membrane  of  the  upper  pari  of  die  snail 
inlestinc,  and  sometimes  of  the  n/hole  of  h.  Is  in  a  condition  similar  to  that  of  the 
stomach.  In  some  cas«s  the  legions  very  closely  resemble  those  of  cholera,  as 
Vfos  first  pointed  out  by  Virehow.'^  In  the  micro:icopic  examination  uf  a  cadaver 
whose  bowels  were  tiUed  with  a  '*  ricc-wattr"  Euid,  dutt  observer  found  in  tlie 
intestinal  contents  epithelial  flake^;  and  the  hingus  described  by  Klehs  as  pecu- 
liar to,  and,  indeed,  the  cause  of,  cholera.  The  epithelial  cells  ol  Ihe  mucous  mem- 
brane were  choked  with  granuleSt  many  of  them  in  an  advanced  stage  of  fatty 
degeneration :  die  interstitial  tissue  «as  full  of  large  round  giariulaled  cells  ,  the 
solitary  glands  and  Peyer's  patches  were  very  much  swollen.  These  facts  have 
been  confirmed  by  Hoffmann."  The  gastro-inteslmal  lesions  produced  by  arsenic 
are  not  due  solely  or  largely  to  its  immediate  local  effect,  since  diey  occur  equally 
when  die  aiuiuol  is  killed  by  injection  ol  the  poison  Jnlo  a  vein.  Tlie  locdl  inRuence 
of  the  dnrg  is.  however,  probably  not  altogether  lost,  since  L.'nlerlKT£[?r  fuuntl  that 
a  larger  dose  was  required  to  kill  an  animal  by  venous  injection  than  by  exhibition 
by  the  mouth.  Curious  and  at  present  nnenplainable  anomalies  occur  in  the  distri- 
bution of  the  Ea^^o-intesiiral  inflammation,  and  autopsies  have  been  reported  in 
which  the  stomach  lias  altogether  escaped. 

M,  Karajau  "  reports  a  rase  which  had  tieen  mistaken  during  life  for  acute 
trophy  of  the  liver;  Fr  Groh!  and  Fr.  Mosler'^  one  in  which  Ihey  found  fatty  or 
flnular  metamorphosis  of  the  glantls  and  epithelium  of  the  stomach  and  intestines, 
of  the  cardiflc  muscle,  of  the  diaphriipm,  of  ihe  conical  portUms  of  the  kidney,  and, 
to  a  slight  extent,  of  some  of  the  ^-oluntary  muscles  ;  I.  I.  Pinkham  "  one  in  which 
the  liver,  kidneys,  and  epidielia!  lining  of  the  peptic  glands  were  almost  destroyed  ; 
aimilar  lesions  have  also  been  reported  by  \f.  V-  Comil  "*  and  by  Fdrdol." 

As  was  firai  pointed  oul  by  Salkowsky,"  wlien  llie  animals  are  poisoned  by  a 
small  dose  of  arsenic,  so  as  to  five  from  three  in  six  days,  the  livert  becomes  much 


*For  a  fipcctroBcopic  study  or  th?  eflvct  ol  arsenic  upon  (he  colorin^-matler  rtf  the 
ht'VKl,  we  Centi'atbf/jtl.  iSM,  6ffj.  It  is  Inierestinp  here  lo  note  that  Bnicnic.  antimony, 
phn*phorm,  flO'l  ammonift  ncl  very  similarly,  tl  nrit  identically,  uptm  the  \\\tnyA. 

T  SaJkowQlcy  also  nottfd  thai  early  in  both  arsentca.1  and  antimonial  pni^onLnj^  the 
glycogenic  function  of  the  liver  is  aballsbed.     Podwyssotsky  (inds  thai  iht  lirat  change 
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eiilargeU  and  very  fatly-*  On  microscopical  examinatiojiL  the  ccDs  oa  ihc  eiitefxir 
oJ  earh  acinus  are  iiiitural  :  these  in  the  cenire  in  the  most  advanced  siagM  o(  d^ 
generation.  The  kidneys  are  surtilarlv  »ff acted, ^^their  tubes  choked  up  with  bt- 
globules,  their  epithelium  almost  completely  destroj'ed.  The  muscles  of  the  heart 
and  diaphraKrti  art  aUo  com  promised. 

In  frogs  poisonert  wirh  arsenic  ihe  epidermis  peels  off  from  the  demi.  as  ira* 
firel  noted  by  Ringer  and  Murrell,  and  Emily  A,  Nunn"*  haslound  that  theinfluenn 
of  the  poison  is  6rKT  manifested  in  the  under  portion  of  the  epiderml^t  the  degener- 
ation processing  from  the  derm  outward. 

In  sonic  cases  of  arsemcal  poisoning;  ydlow  patches,  bdie^'ed  to  be 
due  to  the  formation  of  arsenical  sulphides,  have  been  noted  on  die 
mucous  membrane  of  the  stotnach  and  Incestines.  Similar  yellow  de- 
posit* were  found  by  Giunlkl  Dose"  on  the  cndocardiuniH  It  i^  proba- 
ble that  in  these  cases  the  sulphide  is  formed  after  death  by  theafd  tA 
putrefactive  gases. 

As  arsenic  ia  never  used  in  medicine  for  an  acute  effect,  the  chiVf 
interest  to  the  therapeuliat  centres  around  its  physiological  action  wbeo 
given  in  small  doses  ;  yet  it  seems  necessary  here  to  take  cognizance  d 
the  physiologicaJ  action  of  larg^e  amounis  of  the  poison. t 

Nervous  and  Mmathr  SysUrns. — The  symptoms  of  arsenical  poJMn- 
inp  in  man  show  thai  the  drug  has  a  marked  influence  upon  the  nervous 
system. 

In  the  hog  arsenic  acts  as  a  paralyzant  of  the  nerve-centret,     W-  Sklardi»*of 
Berlin,  states  that  the  small  do^  oiuscs  in  the  frog  cessation  of  voluntary  movfiiuiit, 
witli  complete  loss  of  sensibility  to  chemical  and  mechanical  irrildnta  at  a  time  i^hd 
the  animal  will  strugKl*^  actively  to  recover  Jli  position  it  laid  upon  its  back.   Tyic» 
of  the  iliac:  artery  had  no  effect  in  pre^r\'ing  motion  or  sensibility  in  the  protected 
leg.     It  would  appen-ir,  therefore,  thai  the  cessation  oi  voluntary  motion  wa^duelo 
a  comptcte  paralysi^i  of  the  centres  of  common  sensation,  probably  up  lo  the  per- 
ceptive tentie  in  the   brain  ;  the  frog,  phiccd  upon  his  back,  being  induced  lo 
struggle  into  the  normal  position  by  sensations  received  either  through  the  spedal 
senses  or  possibly  through  the  muscuJar  sense.    The  re^iearches  of  Ringer  and  Mur- 
rell *  upon  hogs  have  given  very  different  results  from  tho^e  just  described,  they 
finding  that  the  symptoms  of  poisoning  came  only  after  the  lapse  of  »:>mc  houjv 
and  that  paraly^iK  irf  voluntuiy  motif  m  precetli^d  that  of  sensation  and  reflex  action- 


produced  by  over*helmlng  rinses  nf  arsenic  constBta  of  the  fnrmnl+nn  of  necnMIr  fod  In 
Ihelivtr  {St.  Ftlfrifiurg  Afed.  H'oriifmrfi..  1888)  O.  Silbermann  hphevrt  lliflf  dunng  111* 
thrombi  fnrm  tn  various  ponionsol  the  bfKly  t/1*-rttP  y^/ft. -^ntf/.,  civiij.  For  funhrt 
discussion,  aee  Zlsgltr  (S^ttdgr  Pnlh.  Anaf.,  li-J.  also  M,  Wolko»  lArckw  J.  f\xtk. 
Altar.  V.  Phys-.  iftos,  ciivlL). 

"  According  lo  T.  ArakI  {Zf^ilsfhjy^t/.  Physiitl.  Chrmie.  tSgr,  xvW  ).  Dr^tnical  poison 
ing  is  relftied  to  phosphctfus-poisfinrng.  noi  only  In  Ihe  ocmrrence  of  fatty  degenersijon 
of  ihv  ll\eT,  hul  s}^t  in  the  appenranre  of  Urttr  arid  in  The  urine 

1  The  iheory  of  Bini  and  Schuiz,  that  arserous  acid  nr:t«  tiy  talcing  fmm  protoplasm 
ojiygen,  so  as  trj  h^  cnnvert^d  imo  arsenic  ncid.  and  afterwardR  yields  ihLs  OEyjcen  to 
oiidJiethe  prcir>plasm,  and  then  repeal<i  the  process,  seems  to  t>e  sc  ilty  supponed  thai 
Inrrsrard  in  lE  the  reciter  Is  simply  referred  to  Arth.f  Eipfr  Palh.  tt  Pharm..  li ,  riv  . 
■XTvi.p  ili,  -  also  jSnV.  Affd.  Joum.,  igas.  H.  1135.  Dogiers  ihenry,  that  arsenic  onit« 
chEmically  with  the  albumrnons  principle,  Ik  more  pmbable.    {See  7>iztfr.  IntemstU&nai 
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and  Murrcll  suggest  thai  these  dilfcrcnceti  ot  rcsull  depend  upon  the  timt 
of  year  at  whkh  the  frog  waa  capcrimenteti  on- 


k 


There  is  accord  between  the  experimenters  in  regard  lo  the  cauae  of 
e  final  arsenical  paralysis,  all  finding  ih^t  h  is  produced  by  a  direct 
action  of  the  poison  upon  the  nerve- ctintrts.  Ringer  and  MurrcU  have, 
however,  further  shown  that  the  nerves  and  muscles  do  not  entirely  es- 
cape the  poison,  which  is  toxic  to  all  highly  org^inizcd  Lisau^s, 

Circufalimt. — The  toxic  close  of  arsenic  greally  lessens  the  rate  and 
force  of  the  pulse-bcac  and  markedly  lowers  the  blood- pressure,  Sklarck 
found  [hat  Jn  the  isolated  frog's  heart  arsenic  produces  slowness  and  fee- 
tri^ness  of  piilsarion.  ending  in  a  diastolic  arrcsi^  after  which  immediate 
galvanic  or  mechanical  irritation  caused  imperfect  systolic  movements.  It 
would  appear,  therefore,  that  the  toxic  dose  of  arsenic  is  a  direct  cardiac 
depressant ;  but  as  both  Cunza  and  Unterberger"  have  found  that  in  ar- 
senical poisoning  the  heart  persists  in  its  movements  after  the  cessation 
of  respiration,  it  la  evident  that  arsenic  is  more  powerful  as  a  respiratory 
than  as  a  circulatory  poison.  Further,  as  demonstrated  bv  Unterberger, 
the  lowering  of  the  arterial  pressure  in  arsenical  poisoning  is  v^ry  largely 
due  to  a  vaao-tnocor  paralysis, 

p  Thus,  Unterberger  found  that  in  an  animal  under  the  influence  <A  the  poison 
neither  galvaniHilion  of  a  sensory  nerve  nor  of  the  vEL'io-motor  centre  in  the  upper 
cord  had  any  influenrc  upijn  Iht  force  of  the  hlotid-rurrenL  Ga]v:ini7Atinn  of  ihe 
splanchnics  h;id  no  effect  iipor  the  arterial  prewiire, — ^ppjiretuly  flhrnwiriK  thai  ihe 
vaso-motor  pi^Ny  v^'>  peripheral ;  but  UtiterbergeT  lound,  to  bi^  a.>^ti3ni!;hnu^n1,  that 
stimulation  cf  the  (^eniciil  symprilliotics  had  the  usual  effect  upon  th^  vessels  of  the 
rabbit's  ear.  Supjxsiiig  ilicst  observations  to  bt  ci>rrcci,  there  are  only  two  seem- 
ingly po^i^ible  meihod-'i  of  reccmciling  them  '.  either  the  drug  acts  upfjn  the  peripheral 
vaso-motcir  nerves  in  the  abdi^mien  and  not  upon  the  same  nerves  in  the  neck,  or  else 
there  is  during  -UTenical  poiMninR  such  depression  of  the  power  of  llic  cardiac 
muscle  that  narrowing  uf  the  blo'.'d-palh  docs  not  have  the  u^iual  effect-  L'ulcrlier- 
ger  found  thai  rompreSHon  of  the  ahdumiiial  a<}rta  was  FnMowerl  by  ;l  f^al  rise  of 
pressure,  and  therefore  he  helwves  thai  the  heart  in  arseniral  jjoisoning  has  not  lost 
its  power.  Some  comp]ic<ited  transfusion  ejiiperiments  which  he  made  indicated 
differently  ;  vj  lha.t  while  his  proposition  that  arsenic  paralyEcs  the  periplieraE  ^-^so- 
motor  nerves  of  llie  abdomen  and  nui  those  of  the  head  may  be  considered  proha- 
e,  it  certainly  is  not  proved.  Ii  woiikl  be  a  very  easy  matier  to  decide  the  qnes- 
n  by  dividing  the  splanchnic  nerves  in  ^  poisoned  anim^  :  if  the  reduetion  ol  the 
erial  pre^iure  be  really  due  lo  an  abdominal  vaso-mc^tor  paresis,  section  of  the 
splanclinic  should  have  no  elect  on  i1^ 


Tissue- Chat^^, — Schmidt  and  Stiirzsvage  believe  that  arw^nic  marlc 
'edly   influences   tissue- change,  because  they  found  in  rabbits  a  decided 
^diminution  in  the  excretion  of  carbonic  acid  and  of  urea  during  the  use 
minute  doses  of  the  poison.     Fokker,™  however,  was  unable  to  per- 
iue  in  three  experiments  that  daily  doses  ol  Irom  .  15  to  .075  grain  of 
•ntc  to  a  dog  had  any  effect  upon  the  elimination  of  urea,  and  Kos- 
rll   and   Gaethgens."  in   two   eiperimenlSj  have   noted   a  very  decided 
icrease  of  the  elimination  of  urea  produced  by  toxic  doses  oJ  arsetiic  in 
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the  dog.  The  recent  experiments  of  Chittenden  and  Cummins"  are  in 
accord  with  the  early  results  of  StiiTzwage,  ns  they  found  that  in  ihe  case 
of  nibbils  2Tsenoii5  acid  has  a  tc^ndeiicy  to  diminish  the  diminatioa  o\ 
carbonic  acid.  The  evidence  which  we  have  at  present  b  not  sufHcIcnc 
to  warrant  a  positive  opinion,  but  it  indicates  that  ^mafJ  doses  cf  arsenU 
check  tissuft -change  and  decrease  nitrogenous  eHmtJiation.  while  large  toxic 
d&ses  have  iht  opposite  effect. 

Action  €ff  Smaii  Doses. — Minxjte  qiiiintities  of  araenic  may  be  given 
for  a  long  lime  without  perceptible  efiecL  When  the  dose  is  increased, 
active  manlfeatationa  ot  gastro- intestinal  irritation  may  appear,  such  oa 
loas  of  appetite^  nausea^  abdominsl  pain  or  uneasiness,  diarrhcca,  and 
perhaps  S)mipathetic  headache.  By  the  use  of  frequent  small  dos^ 
these  symptoms  may  generally  be  avoided,  and  what  may  be  termed 
the  conatitucional  action  of  arsenic  be  obtained.  The  iirst  sig-n  of  this 
is  generally  a  pufTiiie^  about  the  eyes,  at  first  visible  only  in  the  early 
morning,  but  soon  increasing  into  decided  cedema,  which  afit»r  a  time 
may  lose  its  local  character  and  the  patient  be  involved  in  general  an^ 
sarca-  This  anasarca,  as  was,  we  believe,  first  pointed  out  by  S,  Wdr 
Mitchell,"  may  or  may  not  be  preceded  or  accompanied  by  the  presence 
of  albumin  and  of  tube-casts  in  the  urine.  Beyond  ihc  production  o(  the 
symptoms  spoken  of,  arsenic  should  never  be  pushed  in  medicine. 

TnKkApKUTics. — When  arsenic  h  administered  in  smali  repeated 
doses,  it  may  acl  as  a  tonJc,  by  alightly  irritating  the  stomach  and  thereby 
provoking  an  appetite  ;  and  in  certain  cachexias  it  increases  the  muscular 
strength  and  Ihe  general  vigor.  The  history  of  arsenic -eating  indicates 
that  the  drug  has  some  positive  tonic  influence  over  nutrition  ;  and  al- 
though the  ameUoration — the  increase  of  strength  and  blood — by  its  use 
in  cachexias  may  be  due  to  an  indirect  action  of  the  drug, — to  a  removal  or 
overcnniing  of  the  morbific  agent  of  the  disease,  and  a  consequent  allow- 
ing of  the  recuperative  powers  of  the  system  to  assert  themselves, — ihcit 
is  much  reason  for  believing  that  it  does  act  as  a  direct  stimulant  to 
nutrition.  All  thai  we  know  of  the  efiect  of  arsenic  upon  the  system 
throws  only  enough  light  on  its  therapeutic  action  to  enable  us  to  dass  il 
as  an  alterative, — a  modifier  and  often  an  improver  of  nutrition. 

After  very  much  di^ussion  *  it  seems  to  be  established  that  many  of 
the  Styrian  peasants  uae  arsenic  habitually  in  large  quantities  ;  the  young 
girls  to  beautify  their  complexions  and  enhance  their  charms  ;  the  men 
with  the  belief  that  it  will  increase  their  "  wind,"  endurance,  and  sexual 
powers.  The  best  authorities  state  that  the  arsenic- eating  is  practised 
chiefly  in  the  northern  and  northwestern  parts  of  Slyria  ;  that  the  white 
arsenic  is  preferred,  the  yellow  commercial  article  being  sometimes  taken, 
the   native  red  arsenic,  or  orpiment,  very  rarely  ;  thai   the  commencing 

•See  Vogl  {t^krhuik  der  Ph*srmaiotiynomik,  Aufl,  JiL  i-).  Charl«  Hciach  {Fharw*- 
Joum.  Trans.,  1859  and  iH6a.  1.556-  BHtishaitd  Foreign  Med-CMr.  R<i'itu\  xxii.  144J, 
and  C.  MadagEn  {Edinb,  Med,  /oum.,  1864,  joj  ;  £din6.  Med.  and  Sufg.  /ourtt.,  1871, 
ixi.  569]. 


dose  is  about  0.^3  grain,  which  is  very  slowl}' increased  to  0.63  grG^n 
avoirdupois.* 

Among  ilie  diseasea  which  clinical  experience  demonstrates  are  espe- 
cially benefited  by  the  use  ot  arsenic  is  chronic  rualaria.  No  one  would 
al  present  think  of  employing  the  dm^  in  acuie  remittent  fever,  or  even 
in  acoie  inUmtitUtd.  unless  under  vtry  peculiar  circumstances.  It  is 
in  those  cases  which  have  rcsialcd  quinine,  in  which  ihc  paroxysms  have 
become  irregular,  returning  at  long  intervals,  and  in  which  the  anamia 
and  ihe  general  nutritive  disturbance  arc  even  more  prominent  than  the 
febrile  disordcn  that  arsenic  b  especially  valuable.  In  these  cases  it 
should  be  administered  with  suflicieni  boldness,  v'ery  generally  in  con- 
junction tt'ith  iron,  George  B.  Wood  recommended  that  the  first  doses 
should  be  as  large  as  the  system  will  endure,  so  as  to  make  a  decided 
impression  al  once.  When  the  ague  paroxysms  are  frequent,  it  is  per- 
haps well  to  employ  this  plan  :  but  when  it  is  the  cachexia  rather  than 
the  jctivc  disorder  that  is  to  be  combated,  it  is  preferable  lo  commence 
with  smaU  doses  and  to  increase  them  unttl  some  constitutional  symptom 
is  produced.  In  ordinary  intemiittenft ,  after  the  paroxysms  have  been 
bri>ken  up  by  quinine  it  Is  very  well  to  place  the  patient  upon  a  prepara- 
tion of  arsemc  and  iron,  as  a  prophylactic  against  their  return.  When, 
in  ordinary  itiiermitteni  fever,  for  any  cause  quinine  cannot  be  admin- 
istered, arsenic  may  be  employed.  In  these  cases,  as  already  iniimated, 
the  first  doses  should  be  large,  so  as  to  make  an  immediate  imprea^ion  ; 
from  five  to  ten  minims  of  Fowler's  solution,  properly  diluted,  may  be 
given  every  two  orthree  hours  until  some  decided  symptom  is  produced. 
When  the  stomach  refuses  the  remedy,  it  has  been  recommended  by  Roudin 
to  give  it  by  the  recivim,  which  he  affirms  will  often  bear  even  a  grain  of 
the  acid.  Not  more  than  a  third  of  this  amount  should,  however,  be 
used  as  a  commencing  dose.  In  malariai  intermittent  nenra!gitt,  arsemc 
may  he  employed  as  a  very  useful  adjuvant  to  the  antiperiodic  alkaloids. 
K,  M-  Downie**  calls  attention  to  the  value  of  arsenic  as  a /n^Ai'/'^^/ir 
against  malaria.  His  trials  were  not  numerous  enough  to  be  conclusive. 
but  so  far  as  tbcy  go  they  indicate  tf^at  arsenic  is  even  superior  to  quinine. 

It  is  alleged  thai  arsenic  injected  directly  into  the  growth  is  an  effec- 
tive remedy  in  fympitatii:  tumors,  especially  \w  ihe  affection  known  as 
malignant  (ymph<rma.\ 

In  various  skin  diseases  arsenic  is  a  valuable  remedy.  Concerning  its 
use  tvOiiis  A,  Duhring  says,  "  Arsenic  eiferis  its  influence  chiefly  upon 
the  epidermis.  lis  action  is  upon  nutrition  through  the  nerves.  Hence 
it  is  found  that  diseases  affecting  the  more  superficial  strata  of  the  integu- 
mcnt  are  most  amenable  to  its  inftnence.      It  is  a  tonic  to  depressed  states 


*  Maclagan  aays  tlmi  Ira  one  cose  uf  bu&peclcd  polsualiiK  In  Sryria.  the  pii<iDn«r  wiu 
acgtilurd  on  thr  ground  thJl  lite  deceaa»i  wsk  eiix  arsenic-cater.     (Sec  also  Wiener  Ktin. 

tS«  Hlen     Med.   Wochenschrifl.    \^\\   Arch.  f.  iOin    Chir..   ivHL ;    Stndtfr's 
JoArt.,  lS77- 


intense  itching,  or  rapid  cell-diange.  It  is  not  only  gend 
beni^Iit  at  this  stage,  but  in  most  cases  is  positively  injurious, 
augment  the  aciivity  of  the  morbid  process.  It  sririiilates  t 
layer  into  increased  aciicin  when  rv^X  is  most  needed.  Its  adnn 
as  a  rule,  should  be  withhclJ  until  the  acute  symptoms  have  t 

*'  Arsenic  is  unquestionahly  of  great  value  mpsorjofts,  bui 
means  of  benefit  in  every  case,  nor  should  it  be  prescribed  it 
or  in  all  stages.  Some  cases  arc  aggravated  in  a  marked  d< 
When  the  process  is  very  active^  and  attended  by  much  ir( 
as  a  rule  ic  aggravate*  the  disease.  The  more  active  the  ceD-p 
the  less  probability  is  there  of  its  being  of  benefit.  On  the  < 
the  more  indolent  and  sluggish  the  disease  the  greater  the 
improvement.  It  should,  as  a  rule,  be  withheld  until  the  | 
fairly  settled  in  its  course.  In  cases  of  long  standing  which  mi 
disposition  to  undergo  change  it  is  particularly  usefuL 

' '  Arsenic  is  of  service  in  certain  varieties  of  i^fj^ma^  espe< 
chronic  squamous  and  papular  varieties  and  where  the  elemen 
arc  ill-dchncdr  and  also  where  the  disease  is  supcrfictally  seatc 
little  infiltration  in  the  skin.  Certain  forms  ol  persistent  loea 
lar  and  vesicular  eczema  having  a  tendency  to  recur,  as,  for  t 
the  fingers,  also  often  yield  to  ii.  It  should  be  avoided 
unless  the  case  is  distincdy  neurotic, 

"•  Prmpht'gus  is  generally  favorably  influenced  and 
cured  by  its  use.  It  should  be  prescribed  cautiouslv  but  fearl 
doses  usuriUy  being'  called  for.  It  is  the  most  reliable  remc 
disease.  In  Hch^n  it  is  usually  employed  with  great  advantage 
in  lichen  planus,  in  the  rare  lichen  ruder  of  Hebra,  and  In  aJlii 
Occasionally  it  may  be  given  with  benefit  in  chronic  urikaria^ 

"  It  may  prove  of  value  in  certain  caays  of  a^ru  ard  ^gwtfriia 
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or  9>calle<I  fibroid  phthisis^  but  even  in  true  inbercalar  pktkisu  when  the 
course  is  very  slow  and  chronic  In  nsthtna  \l  may  be  given  mternally 
and  also  used  locally,     (See  Expectorants.) 

In  certain  nervous  diseases  arsenic  acis  very  favorably,  In  some  un- 
known way.  In  chorea  [[  has  acquired  a  deserved  reputation.  In  this 
affection  iron  and  olhcr  tonic&  ajc  generally  indicated  and  may  be  given 
consentaneously  with  the  arsenic,  It  is  best,  however,  to  administer  the 
latter  separatdy,  as  the  dose  must  steadily  be  incre;ased  until  (cdema  or 
other  manifestauons  betray  a  decided  action.  Arsenic  has  from  time  to 
time  been  strongly  recommended  in  ^'h&oping-coHgh,  non-malarial  rtcu- 
raigia,  antJ  simple  ^flj/ra/^m,  qt  gastric  neuratgia. 

Arsenic  is  of  value  in  those  ff^rnia  ol  chronic  ThcumaOsm  in  which 
potassium  iodide  is  commonly  employed.  It  is  often  advantageous  to 
alternate,  iid ministering  one  of  these  alteratives  for  three  or  four  weeks, 
and  then  the  oiher  for  the  same  length  of  time.  In  rheumafk gtmi,  or 
rh^umatGid  arthritis,  it  has  been  highly  extolled. 

Toxicology. — The  symptoms  of  acute  arsenical  poisoning  resemble 
so  closely  those  o!  cholera  nostras  that  without  the  knowledge  of  the 
taking  ol  ilie  poison,  or  chemical  analysis  of  the  CAcrelions,  a  positive 
diagnosis  may  be  impossible.  The  abdominal  pain  is»  however,  usually 
more  severe  than  in  the  natural  disease. 

Chronic  arsenical  poisoning  is  often  of  difficult  di^nosis.  The  syrijp- 
toms  are  usually  local  and  constitutional.  Irritation  of  the  respiratory 
mucous  membrane  may  be  shown  by  dryness  of  the  throat,  cough,  re- 
spiratory disturbance^  ^nd  other  evidences  of  chronic  bronchitis  or  of 
severe  laryngo- bronchial  catarrhn  whilst  loss  of  appetite,  nausea,  colicky 
pains,  intestinal  irriiabQity,  mucous  discharges,  or  more  marked  signs  of 
intestinal  catarrh  may  be  intermingled  with  weakness,  depression  of 
spirits,  irritability,  insomnia,  giddiness,  tinnitus  aurium,  failure  of  mem- 
orj',  or  other  symptoms  oi  cerebral  or  general  neurasthenia.  The  dis- 
turbance of  nutrition  may  be  evidenced  not  only  by  emaciation  or  by 
especial  muscular  wasting,  but  also  by  proncmnccd  swelling  of  the  small 
joints,  and  a  peculiar  brown  pigmentation  of  the  skin  which  is  almost 
pathognomonic  of  chronic  arsenicalism.  The  discoloration  may  be  local- 
ued  or  wide-spread,  confined  to  the  trunk  or  ro  the  extremities  of  ihe 
body,  or  may  even  cover  almost  the  whole  surface-  There  may  be  mus- 
cular tremors  or  stiffness  ;  vertigo  or  other  disorders  of  equilibration  are 
sometimes  seen,  whilst  violent  neuralgic  pains,  with  numbness  of  the 
extremities,  marked  tenderness  of  the  nerve-trunks,  and  other  results 
ol  peripheral  neuritis,  are  not  rare,  In  most  cases  of  chronic  ar^cmca] 
poisoning  without  a  history  the  congeries  of  symptoms  is,  however,  suf- 
ficient only  to  arouse  suspicion  and  to  call  for  a  chemical  examination  of 
the  urine.  It  should  always  be  remembered  that  a  peripheral  neuritis  is 
usually  due  to  the  presence  of  some  poison,  and  that  a  group  of  wide- 
tread  atypical  symptoms  not  characteristic  ol  any  distinct  disease  is 
■nauaUy  either  toxic  or  diathetic. 
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Sometimes  In  acute,  more  frequently  in  chronic,  arsenical  poaomiig 

or  Ri  the  result  of  long -continued  medicinal  use  of  the  drug,  certain  4i*" 
orders  of  the  skin  appear.*     Of  these*   herpes   zoster  seems  to  be  lJ»* 
moat  frequent  ;  it  probably  ia  the  result  oi  an  arsenical  neuritis.      The*"* 
have  been  observed,  as  produced  by  arsenic,  ftrde-spread  deposit  of  pi^' 
meni  in  the  skin  and  mucous  membranes,  constituting  almost  a  true  me*^ 
anosis,  erythematous  ;ind   dcsquamatous  eruptions,  urticaria  and  subci^  - 
Igneous  (Bdema,  vesicular  eruptions,  bullx,  papules,  pustules  and  ulcere  * 
purfinra,  shedding  of  the  hair  ami  nails,  and  keratosis. 

In  artisans  who  wofk  in  copper  local  arsenical  poisoning  a  not  vcr^^' 
rare.  Ulcers  about  the  roots  ot  the  nails  are  generally  the  first  troubl^^ 
ill  these  cases,  hut  after  a  time  eczematons  or  papular  emptions  appeai —  . 
and  even  aubdermal  erysipelaCoLis  inflammation  is  developed.  Very  COTI^.  ■ 
monly  to  these  local  symptoms  are  added,  after  a  time,  the  usual  ph 
notnena  of  chronic  arsenical  poisoning. 

In   the  arts,  preparalions  of  arsenic  are  largely  used  as  pigments; 
and,  excepting  the  manufacturers  of  arsenical  compounds,  it  is  almost  c 
clusively  those  who  are  accidentally  exposed  to  the  deleterious  iflfiu 
of  these  pigments  that  sufTer  from  chronic  arsenical  poisoning. 


The  poiscmDus  colore  are  of  various  hues,  and,  being  very  cheap,  and  rerui 
able  for  their  purity  of  tone  and  their  permanence  under  eJipt>5iire  1o  lights 
much  used  by  paper-makers.  Sckcaie's  Grrcn — copper  arscnite — contains  fift\-6 
per  cent. ,  by  weJEht.  cf  araenous  add  :  and  ScAavin/urf  Green — the  aceto-arecni 
— fifty-tight  per  cent.  Paper  coated  wirh  them  has  l>een  largely  iKed  not  only 
hangings,  but  even  its  wrappings  for  confectionery  and  other  edibles.  The 
cal  dyes  furt  not  all  green,  but  may  be  in  almost  any  hue  ;  ihcy  are  largely  due  to 
use  of  ansenic  lei  tlie  manufacluie  uf  maj;eiita  and  other  aniline  colora,  E. 
Wood,'' of  Han'ard.  has  shown  thai  In  di(T*"reni  parcels  ol  the  same  goods 
will  contain  arsenic  and  the  other  not,  l>ec.tuse  the  aniline  dyes  are  somelim^  ct^v^ 
taniinalcd  wilh  arsenic  and  ore  sometimes  free  from  il.  These  poisonous  coloiNi*^ 
by  no  means  confined  lo  wali-papcr,  SAcetmeatH  have  been  colored  with  ihrW™  ■ 
pasie1x>ard  boxrs,  anijjcial  flowers,  tarlatan  dresses,  India  musliu^kn  crttonoes.  waM-^ 
of  dwellings,  sheivcs  ol  groceries,  toys  of  children,  and  various  other  aniciet  ha^^"^ 
been  made  Ihe  vehicles  of  death,  so  thai  hundredi>  nf   coses  of  poisoning  ha^"' 

>SGe  fferlin.  Cmlraibtatl.   1863;   Dfutiihe  fniiiik,i»j\-  Schmidra  Jakr*..  di^  " 
D^Mltch.  Arckiv  filift.  Med.,  1899,  uliv, ;  Jlotlav  Aftd-  ttnd  Surg.  J^i/nt,,  crviiL,  cb^  - 
Cli.,   cxxl,  CKieii,  ;   Sertin    Thesis,   iJigfl;  Auk.   Dermal,  tf  Syph.,   iv, ;    VUrUijaXr.  ^^^ 
Dfm-c.,  WiPP,   (857,  KJ. ;  Attn,   dt  Dermatol,  el  de  Syph.^  1897,  viil  4,  3*5  ;  MonA0i.  ^^ 
PrukL  DemiaioL,  1B97.  xiiv,  j,  137, 

t  For  an  etcellenT  report  upoa  this  (ubject.  see  Report  of  the  Stale  Ba^rd  of  Hnl^^-^ 
&f    ^fassackus^/ts-,  jojn.  1S7?,  wher?  il  is  ^tDLetl  Ihat  from   ^ve  hundred  to  acveb  bundi 
tons  of  arscnicoT  pigmifnt  were  munufactureil  in  iS^  in  England  tilonc-     Fatal  chf 
uacnicul  poisoning  frnu  working  in  aniline  d>"ei  La  reptjrled  In  Siriiirr' s  fikr^  ^  1 
501.     V.  C-  Shfl-ttuck  i-yfed.   JVeu-s.    iS^.  luiL.)    report*  a  number  of  cases  in  uhtdl  (fc 
■ympfoms  have  Ik^ch  gostro-iiitQatinaL  inilation^  ansmia,  dennntilis.  rvdness  i^f  ihc 
junctivD,  puffiness  under  thecycB,  headibche,  imlDTioa  of  tbc  upper  aiip^s^ages,  oil 
niiria  with  easts  and  blood,  and  peripheral  ricutitis.    The  number  of  coset  of  t^hnsnlf  n^'i 
senlcal  poisoning  delected  in  and  ubout  BuBEou,  cotitrmt«d  w'tib  1h?  rest  nf  tbv  world, 
Aomclhing  rem>rltat-jle,  And  is  scarcely  to  t>e  accounted  fT  by  Che  alleged  Hiiperlor  4(i 
nesfl  of  ihc  Bo^tnn  i^ysjcianft.    A  lurtheT  difficulty  of  the  lubject  is  that  ancnif  bat 
drteded  m  the  urine  o^  many  tiormnl  BostonianH. 
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resulted  from  the  iJ5c  of  these  pi^:mcnt5.  which  ou^tit  it>  be  banished  by  the  strictE^t 
law^.  Tn  must  naf^^  il  is  piohably  the  mmutedic^E,  nhich  issep<iTaleJ  mectiiiniCfiKy 
fUid  dilTim^  through  thp  room^  thai  produre^;  the  fmal  refill! ;  hiii  poiuviiiig  ha<i 
occurred  when  the  arsenical  paperwas  covered  over  wilh  another  papeT.  Hatnben 
hns  made  eJabomic  chetnicaJ  researches  upon  rhe  air  c>f  these  opailments,  and  be- 
lieves iliai  lit  has  dtmonstialeU  thai  somt  ar?itnic  escapes  in  the  form  of  arseu- 
hireited  hydroE:en.  Not  rarely  i]»e  poison  hrui  been  taken  directly  into  the  stomach, 
especially  by  diildren. 


Ar.vfnifal  Poisoning. — Death  usually  result*;  in  from  ei^hreen  hours  to 
three  days  :  but  Taylor  reports  a  case  in  which  it  occurred  with  tetanic 
symploms  in  twenty  minutes^  and  life  hits  been  protracted  until  the  ^x- 
teenth  or  even  the  tut'ntieih  day.  The  effects  of  ihe  arsenical  solutions, 
such  as  Fowler's,  are  more  rapid  and  severe  than  those  of  the  solid  drug:. 
Tardieu  places  the  minimum  lethal  dose  at  from  ten  lo  fifteen  centigrammes 
<  1,54-2.31  grains). 

W.  C,  Jackson  ■*  records  a  case  tA  recovery,  under  the  early  use  of  emetics, 
after  an  eslimaled  dose  of  two  ounces  had  been  taken;  and  E,  D.  Macken^ie'^ 
givea  an  account  of  a  man  who  swalloned  on  unlcnown  quantity  <jf  arsenic  in  lutnps^ 
and  received  no  ireatmetLt  fot  sixiet:n  hours,  yci.  recovt^rtd  iifier  [KLu^iag  |ict  juium 
cne  hundred  and  i\\e  grains  of  arsfnir?  in  Two  massed.  On  rhe  ether  hand,  death 
has  resulted  from  the  use  of  very  -.mall  amounts,  Taylor  asserts  that  Ihe  smallest 
fat^  dose  hitherto  recorded  is  two  prains.  Lichfise  "  aflirmJ!  thnt  six  milUKmrnmcs 
(0.09  gr^iin)  will  produce  detideil  hut  nul  serious  symptoms,  and  that  from  orie  to 
three  centigrammes  [o.  t54-c,463  grain)  are  poisonous,  and  from  fiv-e  to  ten  centi- 
grammes (0-77^1,54  grain)  fatal.  The  escapes  from  death  after  the  ingestion  of 
large  Amounts  of  arwnic  have,  without  doubl,  depended  upon  lla  being,  03  in  tlw 
case5  above  narrated,  in  an  insoluble  fomi. 

Treatment. — As  arsenic  in  large  doses  generally  induces  vomiting, 
it  ia  nrely  necessary  in  poisoning  to  evacuate  the  stomach  by  artificial 
Trieana-  If  free  emesis,  however,  have  not  occurred,  a  prompt  emetic, 
such  aa  mustard  or  zinc  sulphate,  should  be  at  once  exhibited,  and  vciy 
generally  the  stomach  should  be  well  washed  otic  by  lai^e  draughts  of 
warm  water,  with  ^alt,  if  necessary  for  the  relum  of  the  water  With 
the  emeticn  or  sooner,  tl  posaiblc.  the  antidote  should  be  administered. 
The  most  certain  antidote  is  the  freshiy  prtcipOattd  ferric  hydraU,  which 
forms  with  arsenous  acid  a  very  insoluble  compovind.  The  aniidore  must 
be  freshly  prepared,  ami  xww-^l  l>e  given  in  greai  excess  :  according  to  ihe 
experimcnta  of  T.  and  H,  Smith,  of  Edinburgh,  at  leas!  eight  grains  of 
the  iron  being  required  tor  the  conversion  of  one  grain  of  the  araenous 
acid. 


In  practice,  any  of  the  official  feme  solutions— that  of  the  chloride  being  gen- 
erally preferred.  a»i  most  readily  procured— *:Kf>uld  be  neutralijed  by  sodium  car- 
bonate or  preferably  by  ma>;ncsia,  and  a  portior^  of  The  precipitaie  given  at  onct, 
sliiTcd  np  in  ^/ water.  The  remainder  of  ihe  antidote,  linving  been  hastily  wnshed 
by  emplyinii:^  it  on  to  a  piece  of  n>u>lin  01  fi  fiher,  pounii^  waler  on  it  and  allowing; 
il  to  drain,  *ihoiTld  he  adminNTered  lery  freely,  indeed  indefinilely^  as  It  is  en- 
tirely harm]«!;s.      H.  Kohler,"  of  Halle,  hati  made  an  elaborate  si^ries  of  chemical, 
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physioloEicfll,  and  clinical  t^ p^ri men K  upon  the  romparaiive  ancidoiaT  value*io(Oif 
saaharaUd  ferric  oxide  antJ  ttietre-ihly  predpitnted  ferric  hydrate.    H  is  result*  in* 
<'alc  Ihal  the  former  prepnralion  is  the  better  ;  bul,  as  Ihe  efficiency  of  Ihe  bytlblr 
\YAi->  bt'cn  so  frettutiitij'  proved  AX  Ihc  bcd::idc,  further  testimony  is  desirable  bdon 
it  is  super^ed^l  e.spedaLly  since  tht^  olhtrr  ftrric  pn^paraiiun  L«  noL  ofEicial  with  is. 
and  i^  not  so  readily  prepjired  on  the  spur  vA  The  moment  a»i  iu  teUou,-      fHa^d 
in^  has  been  used  with  very  good  results,  but  it  Ki  miich  better  to  precipitate  U- 
jUHl  before  administrntJon,  with  a  small  amount  of  iimiiLonia  or  othtr  alkjjfi.     .Viij^' 
lusia.  frr?>1i1y  calcined  oi  frti^bly  precipitated  from  a  solution  of  its  ^t»,  is  an  uiti- 
dore  of  -^ome  avail  in  arsenical  poisoning,  but  is  decidedly  less  efficient  Ihnn  ibc 
iron  OKide- 


The  best  form  of  ihc  antidoie  is  probably  Ferr.i  Oudum  Hvdratu»« 
CUM  Magnesia.  U.  S.  ,  Arsenica!  Antidote  of  ihe  German  Pharmacopccia— 
It  is  made  by  precipitating  the  solution  of  ferric  sulphate  by  magnesia-, 
and   is  probably  the  best  of  the  antidotes.      Tti   emergencies,    Monsd'  ^ 
solution,   tincture  ol  the  ferric  chluride  of  iron,   or  other  of  the  fcrri^i: 
preparations  may  bo  substituted  for  the  tersulphate. 

In  arsenical  poisoning  castor  oil  should  be  admmbtered  for  the  pu^r" — 
^wse  of  expelling   the  poison  from   the   bowels,  and   demulcent   diink^^^ 
opium,  stimulants,  dry  eKtemaJ  heat,  and  rubbing  should  be  employed  r^^-^^. 
called  for  by  the  symptoms.      When   there  is  a  tendency  to  suppressic^  ^c-j 
of  urine,  very  large  draughts  of  feebly  alkaline  water  i>houlil  l>e  gU'u_  .ti 
as  frequently  as  the  stomach  will  bear. 

The  chief  indications  in  cAnmie  ttrsenicai pmsoning  are  to  remove 
patient  from  the  exposiiTe  and  to  treat  symptoms  as  they  arise. 

Administration, — The  beginning  dose  of  arsenic  b  one-thirdc 
of  a  grain  (o.ooz  Cm.)*  which  should  be  pivcn  in  pill  a/Ur  meals,  ar»«J 
be  slowly  increased  until  a  perceptible  influence,  or  the  desired  therape  ■*  - 
tic  effect,  is  obtained.      In  many  cases  (chorea,   iympftonia.    intcT-miite-^m/ 
fevers,  etc. )  it  is  necessary  to  push  the  remedy  until  decided  evidences  o/ 
poisoning  are  secured  :    in  this  case  a  liquid   preparation   should   Nr 
selected.      The  following  are  the  official  preparations  of  arsenic  : 

Liquor  Potassu  Arsenitis,    U.  S. — FQwi^t^s  S&MicH   (arsenou? 
acid  four  and  a  half   grains  to  one  fluidounce)   is  nearly  colorless  an^f 
txJotless,  with   a  faint  taste  of  the  compound  spirit  of  lavender,  which  is 
in  it.      Dose,  five  drops  (0.3  C.c.)  in  a  wineglasstui  of  waier  after  mcah, 
to  be  increased  and  used  with  the  same  precautions  aa  atsenic^ 

SoDii  Arsenas  U.  S. — Sodium  Arsenate  occurs  in  transpaimi, 
slightly  efflorescent,  soluble  crystals,  and  Is  solely  used  in  making^  the 
LfQuoR  SoDii  Arsenatis,  U,  S.  Sif/M/ion  €f/ Scdirtm  Arstmate  {>h&i 
four  ;ind  a  half  grains  toonefluidounce^  is  equivalent  lo  Fowler's  SoltiHoti. 

Liquor  Acioi  Arsenosi.  U.  S. — SoMien  of  Arsmon^  And  ii  i* 
strength  and  theraputic  use  equivalent  lo  Fowler's  Solution, 

Arscni  Iddidum.  U.  S. — Arsenic  Iodide, — This  is  an  orange-wJi 
crystalline  solid,  wholly  soluble  in  water  and  entirely  volatilised  by 
heat  It  has  been  used  as  an  alterative,  and  also  as  an  ejitemal  applied' 
lion  in  lupus  and  £hronU  tu^rcuiar  affectitms. 
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HYDRARGYRUM— MERCURY.     U.  8- 

LociU  Actum, — The  local  effect  of  mercurtaL  prepu^tions  varies  from 
complete  inertness  loan  active  escharocic  influence,  so  that  each  prepara- 
lioii  must  in  ihia  regard  be  studied  by  itstlf. 

Absorption  and  Etiniinatimt.  — All  preparations  of  mercury  yield  them- 
selves or  the  mercury  in  them  to  absorption,  and  afler  absorpUon  to  elimi- 
nation. The  metal  has  been  found  in  the  blooil,*  in  the  urine,  in  the  gerum 
of  ulcers,  in  the  saliva,  in  the  ffleccs,  in  the  pus  from  ulcers,  in  ihc  seminal 
fluid,  in  the  milk  of  nursing  women,  — indeed,  m  every  conceiv:ible  secre- 
tion and  in  every  tiiisue-  Heller  foimd  it  tn  the  aborted  fteiusts  of  sali' 
vated  women,  and  Mayen^on  and  Bergerct  in  the  urine  of  a  baby  whose 
nurse  was  taking  calomel  ;  and  eac:]i  of  these  observations  has  been  con- 
firmed by  Wei  lander. 

An  enormous  amount  of  work  has  been  done  to  determine  how 
rapidly  mercury  b  eliminated,  and  whether  when  given  internally  it  is  all 
thrown  out  of  the  sj'stem.  The  result  of  all  ^hw  labor  seems  to  us  to 
prove  that  the  single  ilose  of  mercury  does  not  remain  fn  the  system, 
but  that  when  the  drug  is  admii^istcred  constantly  for  a  length  of  time 
elimination  does  not  keep  pace  with  absorption,  so  that  the  mercury  ac- 
cumulates in  the  tissues.  Moreover,  the  elimination  takes  place  irregu- 
larly and  intermittendy,  for  reasons  that  at  present  cannot  be  made  out. 
Further,  there  does  not  appear  to  be  any  limit  of  time  during  which 
stored-up  mercury  may  remain  m  the  body  ;  indeedf  all  the  probabilities 
point  to  the  possibility  of  mercury  being  deported  in  the  tbsoea  in  such 
form  that  it  is  practically  inert  and  exerts  no  effect  upon  the  system  : 
liable,  hovever,  under  certain  ^encies,  to  be  set  free  and  to  exert  its 
power  upon  the  general  ruirition/j- 


*  Eld  ind  Suchncr  [quoted  b/  Stillf  ^  ,  CBntu,  JoiirdB,  Andcniard  (<]uolcd  hy  StiU^) ; 
FouTcroT  (quoted  by  StiU^]  ,  GmeUa  {BuU.  de  Th^rap.,  x\\\.\  :  Hyanon  (quoted  by  May- 
enfcm  aod  Bergtrcl)  ,  Salkowaky  f  I'tr^kaa-'t  ArtrAiv.  xxcvii,  347^  ;  Oestcdcn  (quoted  by 
&ini£);  Salkvwsky  [foe.  ci/..  347)  ;  Maycn^oti  and  Bergcret  ( Robin's /tffcn>a/  detAnsf- 
4hnrV.  tBjjJ .  Klinik  \Detr-fU  ^fed.  Jitttnt.,  May,  iSy?). 

t  Thr  rale  of  abBOFptioTi  ol  mercury  is  of  coune  a(7cctcd  by  the  choice  of  preparation 
Add  by  the  method  ot  mdministrBtion.  ^Vetlallde^  t^nM.  Dermatuir}^.,  vH.fti^)  haa  found 
mercurr  in  the  uridc  fouitifcii  hours  afltr  its  application  to  Ehv  humiiii  bkin  and  om:  hour 
ttftn-  Us  aubculQikcoua  udminislmtinn.  Maytnfun  anil  Bt-rgcrct  found  that  when  oae 
Ccnti|;TfLmnic  uf  corrosive  Aublimate  was  giwn  ti>-podGnnica]ly  to  a  Jog^  the  uribv  for  tlie 
next  Ewemv-four  hours  contained  mercury-,  ofleriYards  none.  When  u  cenlip^runrac  vras 
^von  daily  for  Ecn  or  twelve  days^  the  urine  eonlainr>d  Tnerruty  lor  four  or  five  duys  after 
lh<:  ccBoation  of  medECntion.  In  iheir  IjuI  series  of  eiperimi:nl,'4,  rabbit?  rci^ciTod  the  drug. 
and  were  Icilled  at  diff^^rent  intervals :  in  haTf  an  bour  the  metal  cmild  be  fcurid  in  oil  the 
tisBUes»  the  liver  and  kidneys  ctjataiiiing  moaT  of  it ;  in  four  tlayt,  or  even  En  a  shorter 
timc»  mercury  given  in  n  alnglc  doac  vrvt  all  eliinjnated,  and  could  not  be  fouDcl  in  Ibc 
liflvues. 

The  evj(knci>  in  Invor  o\  the  atorins  up  of  mercery  '"*  the  system  ia  ovcnrhclmlni;. 
la  iSSo  VAlda  and  Poschkis  (  L^rbfr  </rn  Eiii^tta  Qu^tkiti&e-rs .  Wlcti)  stated  that  tbey 
found  the  metal  in  the  urine  in  different  ca.-ies,  &ii  months,  one  year,  (wo  ycars»  and  even 
tvelve  and  thrrleen  years  after  the  mercurial  course.  Moyrn^cn  and  Bcrgcrcl  found  that 
Ilw  exhibition  of  potassium  iodide  forly-eisht  boursi  aFtor  the  ces^atinTi  of  a  mercurial 
cDUEBe,  when  the  urine  was  free  from  inercur>',  would  bring  abvut  Itic  immcdiKtc;  cliauDa' 
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Phvsiologicai.  Action, — When  a  mild,  UHirriiating  preparationo 
mercurj'  is  introduced  into  the  system  so  as   to  produce  constimtional 
effects,  ihf^  iirst  ^ymptoinb  of  iu  action  aic  to  be  looked  For  m  Uic  moutk 
In   the  mildest  degree  these  symptoms  consist  of    a  slight   Ictor  of  fht 
breath,  and  some  soreness  of  the  teeth  when  Icnoclced  forcibly  together 
or  struck  with  a  key.      Mercurial  fetor  of  the  breach  is  generally  tb 
iirst  indication  that  the  dfug  ia  afTecting  the  system,  and  is   sooner  or 
later  accompanied  by  a  disagreeable  metallic  taste.      If  the  u&e  of  lit 
mercury  be  persisted   In,  the  gums  become  swollen,   soft,   and    spongy, 
bleeding  on  very  alight  abrasion,  and  there  Js  a  decided  increase  in  the 
secretion  of  saJiva.      Ileyond  this  point  the  therapeutist  is  never  justified 
in  carrying  [he  ase  of  the  drug-      If  it  bedone,  the  local  symptoms  in  ihc 
mouth  increase  in  severity,   the  tumciied  gums  become  inflajned»  venr 
vascular,  and  marked  by  a  dark  red  line  at  the  junction  of  the  teeth ;  dx 
tongue   is    also   swollen,   sometimes   enormously,    protruding   from   the 
moulh,  whose  closure  it  may  entirely  prevent  ;  die  teeth  are  looseoeJ  in 
their  sockets  ;  the  saliva  ts  enormotisly  increased  in  quantity  and  altercJ 
in   quality,   forming  great,   ropy,   viscid  masses,   which    pour  over  Ihf 
thickened  lips  ;  the  jiarcjlid  glands,  and  even  the  submiixitlary,  arewrj 
much  enlarged  and   tender.      Sometimes,  before  salivation  occurs,  slight 
systemic  erethism,  marked  by  a  quickened  pulse  and  general  restlessness, 
may  be  present  ;  but  when  the  moiiih>symptomg  are  severe,  very  gener' 
ally  there  ia  a  distinct  febrile  reaction  ol  a  low  tj'pe- 

In  some  cases  of  mercurialization  the  stomatitis  has  been  very  intent, 
loss  of  the  teeth,  extensive  ulceration  of  the  soft  parts,  and  even  neoTS* 
of  the  jaw-bones  have  occurred,  and  death  from  e:(haustion  resulted,  01 
the  patient  struggled  through  to  recovery,  seamed  and  disfigured  for 
life.     In  these  cases  passive  hemorrhages  often  recur  again  and  again. 


tioD  of  rierruiy.    SigiAiaatid  hv  delated  quicksilver  in  theunQe  of  paticnli  4»  1aii|  v 

tMrtcBQ  ytars after laldng  thi;  medicine^  but  Schuster  {Zet/scMr.^.  A7in.  ^fclI.,  tfii^.  vU  I 
asEcrta  tfaut  Lhcac  patients  w*:ts  liabltuds  of  a  room  ia  which  inunclions  wik  CDCStvH^ 
bciugmbdCpiiDd  thai  undtT  ihi^aij  circa niQUinces  ihereisanflicicnt  diffioionofthemcicari 
tdpTcducca  very  aen&ibkcffcclin  thoacbrcjilhing  ihc-oJn  Appaivntly,  however,  ik-dii|>II 
precaution  and  having  the  palitnt  carefully  vrnlcht-tJ,  H  Sttio  ( If  7tft*rr  AVin.  H'«Achj.h 
i&^o)  has  obiairicd  wi^ig habit;  nmonEiEa  of  climinoted  i|uict3ilver  from  tfacorinc  (our  w«b 
ahtt  its  inuEictLon.  {Svc  also  Vier-ttlj,/.  Dermai.  r.  SyphUii^  i88a ;  Annai^j  d*  Df 
itaf-  ^i  Syphii;  [833,  ill-)  Schuster  ha.s  found  it  in  the  fcccea  three  months  aflct  Lhc  C9 
AQlionof  a  mercurial  qoutbh  {J'itrrJtlj\  /.  Iffrrmat.  u-  S)'/'htJij.tK,  jo?) ;  indeed,  he  beBm> 
thai  it  ii  tbrawn  dS  tnorc  freely  and  confitanCly  by  (he  inltstinea  (ban  by  the  kidners 
He  alaooast^rta  thjit  tlimiratitrn  is  cuinpltti.-il  sii  monlhs  ofttrrLhi-'fitssatiDnof  viordiuTy 
mercurial  course  l/imrti.  of  Cntan.  Afrd..  i-  No.  13^  ii.  So-  9)  In  An  elaborate  tncButr 
on  the  ellminalionoF  mercury,  B&kerand  Klumpke  {Rcifue  it^  MAitvin^.  jSBB,  via.)  MK 
Ihal  eHtraardinary  exacerbiliana  and  rembsions  occur  jn  thf^  climinatiDn  during  Irefli- 
rnL-nt«  that  Midtnelowaky  and  ScrtJchnw  havt  shown  that  tht  effect  o(  potAasium  iodi^ 
i?  smaEI,  but  that  Steponow  has  pro\cd  thnl  iHe  hol^air  baOia  increase  enoitnoosly  tbc 
eliminntiDn,  11  appears  la  be  eslabli^hed  ihat  in  thesp  coses  o!  long  continuance  the 
eury  cscapci  not  only  thraiigh  the  krdntyst  bnl  is  also  excruled  by  the  fiolivary  flflnds 
well  aiby  The  inteslmeSj  And  htncc  it^  continuinj^;  tlimEnalion  may  t>e  overlocked  by  tJi* 
rhMtiisin  whn  -dimply  studies  the  urine.    (Sec  paper  by  Steia  and  Kroafeldi  l^inttr 


ADcl  may  conlribule  largely  to  a  Jalal  result.  DiirinB  severe  piyalism 
cmadation  goes  on  rapidly,  and  seems  lo  affect  eapetially  imperfectly 
organized  tissues,  so  that  exudations  very  generally  rapidly  disappear, 
The  disiurbance  oi  nuirilion  I*  further  shown  in  some  cases  by  the  ocrur- 
fence  of  ulcers  upon  the  extremities-  The  blood  suflera  very  decidedly, 
becoming  more  fluid  and  watery  than  normal  and  having  its  power  of 
coagulation  impaired.  According  to  the  researches  of  Wright,  its  aolid 
constituents  are  notably  diminislied)  including  albumin,  fibrin,  and  ihe 
red  corpuscles,  and  it  contains  a  large  quantity  of  a  letid,  tatty  material 
These  observations  of  Wright  have  been  confirmed  upon  animals  by 
W3boi]chewitch, '  and  by  L  Hughes  Bennett. 

Alllioufih  large  doses  of  mercury  lower  the  general  nutrition  and  de- 
stroy the  crasis  of  the  blood,  it  in  probable  Chat  given  in  very  minute 
doses  it  has  tonic  properties- 

W  In  1869  Li^geos'  asserted  that  the  subcutaneous  injectioo  of  very  minute  doses 
of  quicksilver  produces  in  healthy  men  an  increase  of  their  bodily  weight,  and  In 
1^6,  in  two  experiments.  E.  L,  Keyes*  foimd  ihai  iioi  only  v/aa  the  bodily  wdghi 
increa*%ed,  t>ul,  as  determined  by  aclual  count,  the  numlierof  ihe  fed  corpuscles 
was  decidedly  augmented.  Recently  Hermann  Schlc*inger'  h,is  laboriously  ex- 
perimenied  upon  rabbits  nnd  dogs.  AH  other  conditions  being  similar,  those 
rabbits  which  recei\td  the  mercury  increased  in  wtight  a  very  link  more  than  did 
those  to  which  mercury  was  not  given,  hut  the  augmentation  oi  the  red  blood-disks 
was  distinctly  greater  in  the  mercurialiMd  animals.  With  dogs  the  results  were  more 
dcddtd,  both  bodily  weight  and  blood-corpuscles  incrcaaing  miich  fiaster  in  the  ani- 
mals 10  which  mercury  was  given,  1.  HufiheJi  BenneTt  hfid  previously  obtained 
results  similar  10  those  quoted,  and  Schlesin^r  thinks  that  tx  mu^r  be  considered 
proved  that  very  minute  continuous  doses  ot  mercurials  tend  in  the  norma!  animal  or 
man  lo  increase  distinctly  the  weight  of  the  body  and  Ihc  richness  of  llie  blood,  but 
thai  it  is  scarcely  proper  to  tall  ihem  tunic,  as  in  hi'*  l»elief  they  act  by  hindering  oxi- 
dation andrestriciinE  wasttf.  and  ntrt  by  aiding  in  Teconstniciion.— a  conclusion  which 
IS  purely  theoretic  and  unproved.  In  some  cases  of  syphilitic  aiuemin  the  effect  of 
mercury  in  increasing  the  number  of  red  blood-corpuscles  is  very  marked.  This 
efleclis.  hoAever,  to  be  attributed  to  theanli^^philitic  influence  of  the  remedy  rather 
than  10  any  ^pedAc  action  on  the  blood -nLakiii^  organs.  (Fur  elaborate  paper,  see 
L.  G^llard.*) 


■ 


1 


The  ordinary  symptoms  of    mcrcurialization    have  been   sufficiently 
escribed,  but  there  are  on  record  various  anomalous  cases.      In  some 
instances  the  chief  symptoms  of  mercurialism  have  been  cutaneous. 


The  u^al  eruption  U  a  polymorphic  erythema,  resembling  more  or  less  that  of 
scarlet  fever.  In  rarer  cases  the  eruption  may  be  distinctly  erysipelatous,  with  sub- 
dermal  ccdematous  swellinK.  Sometimes  it  takes  the  form  oi  urticarin,  or  even  of  a 
roseola:  a  very  severe  eczema,  beconiine  finally  pustular,  has  in  sonie  cases  been  pro- 
duced, most  frequently  as  the  result  of  an  inunction  :  whilst  meroTriar  pemphigus  and 
purpura  have  both  been  recorded.  Usually  theeruption  is  fugacimK^  beinKfoltowed 
in  two  or  three  days  by  more  or  less  desquamation,  but  very  grave  cases  have  been 
recorded  in  which  there  has  been  a  universal  dermatitis,  with  great  swcllinjr  of  the 
fcice  a™i  e:wtreniities.  eKcessJve  desquamaiitm,  followed  by  IhickeninR  and  infiltra" 
tion  of  Ihc  sutxlermjil  tissues,  excoriation,  violent  fever,  disturbance  of  the  respi- 
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ration,  and  dealli ;  or.  if  the  palicnl  survivCf  niontha  of  illness  isee  M*  A,  Moid- 


Sometimes  the  inttuence  of  mercury  falls  almost  exclusively  upoa  ihc 
nervous  system,  and  produces  a  peculiar  train  of  paralytic  phenomena. 

Nervous   mtrfurialism  umurs  chiplly  when   mercurial  vapors    find    entraocv 
through  the  lung^,  and  is  numt  frequently  seen  iti  workers  in  the  metaJ.      |l  is  gen- 
erally Ihe  result  of  lang  exposure  ;  but  that  il  mixy  be  produced  in  a  v'er>'  short  timt 
IS  proved  by  ihc  cast,  related  by  Christison,  of  two  barometer-makeis  who  slept  one 
niglit  in  d  room  cuntainiiig  a  pot  oi  mercury  upon  a  ^Love.     One  vniei  severely  saJi- 
vj^ied,  ttie  other  was  affected  with  a  shaking  i^zX^y  which  laRied  all  his  Jjfe.   Accord- 
ing io  Signiond,^  the  attack  of  n>ercuria]  palsy,  which  it  a^metimca  sudden,  some- 
times gradua],  begins  with  unateadincss  nnd  shaking  of  the  txtremilies  and  of  the 
muscles  of  the  face,  which  movtmenla  interfere  Ailh  walklngn  speaking,  orcheuing; 
the  [remora  become  frequent,  nay,  almost  con stfint  -.  "  every  acliim  15  periormed  by 
stirts,  "     If  the  exposure  be  continued,  fileeplessness,  loss  of  memory,  and  death 
termiiuite  the  scene.     A  peculiar  brownish  hue  of  the  whole  body,  and  dry  skin, 
gencriilly  attompany  the  disease.     In  its  fiist  attack  il  maybe  mistaken  for  St 
ViUis's  dance;  in   Its  latter  siages.   for  delirium   tremens.     According  to   Noel 
Gu^neAU  de  Mussy.*^  these  tivo  fornix  are  distinct  varieties  rather  than  different  stagu 
of  mercurial  tremors-     In  the  latter  the  affection  aimulatea  paralysis  agilam  in  its 
shakiuK  movements  ;  in  Ihe  former  the  motions  are  violent,  and  occur  independently 
of  the  will  of  the  patient  even  when  he  \^  lying  quietly  in  bed.     In  a  case  neport«i 
byL,  l.anger'[h&  electro-contractility  ci  the  affected  muscles  was  much  heightened 

Paralysis  from  chronic  mercurial  poisioning  is  said  to  be  not  fl  rare  aflection 
amon^  artisans  and  minera  who  are  in  their  daily  occuihUion  exposed  to  contact 
with  the  metal  or  iLs  fumes.  The  subject  has  been  rhoroughly  discussed  by  M 
M.  Letulle,'"  to  whose  paper  the  reader  is  referred  for  a  collection  of  recorded 
cases  and  for  details.  In  a  case  reported  by  Sigmond,  symptoms  similar  to  ihoK 
of  chronic  lead-poisoning,  including  wrist-drop,  followed  rcpesited  mercuric 
inunctions.  In  some  caws  mercurial  paralysis  takes  the  form  of  mitlliple  palsy,  or 
of  a  brachial  or  crural  monoplegia,  or  of  an  obscure  local  palsy,  as  in  a  ca?»e  re- 
ported by  K.URsmau|,  in  which  there  was  aphonia  from  paralysis  of  the  laryngeal 
muscles.  Almost  invariably  the  loss  of  motor  power  \?-  accompanied  by  an  aijjcs- 
tliesiK.  which  may  h^.  witle-sprea<I  or  nuiy  be  in  isolated  islets,  or  may  take  the  form 
of  hemianesthesia-  The  loss  of  sensation  is  lery  rarely  absolute  ;  simple  loss  ol 
the  thermic  sensibility  or  anal^^a  may  exist  alone.  Partial  anosmia  or  amblyopia 
may  show  thai  the  nen'cs  of  special  sensation  are  affected,  Neuralftic  pains  ma> 
l)e  the  permanent  result  of  a  menrurial  exposure,  and  epile^jsy  and  even  inanity, 
most  frequently  oi  the  melancholic  type^  are  stated  to  have  been  so  produced. 
According;  to  Letulle,  trophic  changes  are  not  common,  the  paralyzed  muscles  not 
undergoing  atrophy,  and  retaining  their  normal  relations  to  the  galvanic  and  fanidic 
currents.  When  the  tliighs  are  affected  tlie  knee-ierk  may  entirely  disappear. 
Guinon"  describes  violent  hysteria  following  upon  chronic  mercurial  intoxication. 

In  some  cases  exposure  to  the  vapor  of  mercury,  or  even  its  persist- 
ent medicinal  use,  has  resulted  in  the  production  of  a  state  of  the  system 
somewhat  resembling  scun-y,  characterized  by  groat  anaemia,  emaciation, 
and  general  loss  of  power,  with  loss  of  the  hair,  aching  paics  in  the  bones 
and  joints,  cedema,  fetid  breath,  diarrhcea,  and  generally  disordered 
secretions.     This  is  the  so-called  •mercuriat cachexia.^ 


*  Far  an  interesting  paptr  in  regard  tci  m^FE^uHDlIsm    in  looklng-gla*i  makerai 
anicLp  by  Wollner  iMunch.  Med.  IVochen..  Jiity.  (693). 
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There  is  some  reason   for   believing  lliat  ihe  pancreas  Js  especially^ 

aHcctcd  by  mercury.  Thus,  in  a  case  rclalecl  by  Copland,  n  woman  after 
excessive  salivation  experii.'nced  deep-seared  epigastric  pain  and  heat, 
wilti  nausea,  tliirst,  and  ft^ver,  and  voided  thin  stools  containing  Lquid 
resembling  salivary  flnid.  At  ihe  post-mortem  the  pancreaa  was  found 
weighing  four  ounces,  red,  congesled,  and  with  its  duct  dilated.  In  re- 
gard to  the  action  of  mercury  upon  the  liver,  see  Purgatives. 

The  experiments  ol  I,  Itrauer  "  and  of  V-  Tirdii "  show  Ihal  in  the  lower  ani- 
miils  very  large  doses  of  mercurials  have  a  powerful  depressing  influence  upon  the 
centra]  nervous  sysfem,  and  may  produce  death  by  respiratory  paralysis  ;  that  when 
smaller  do^es  are  f^\Gn  a  condition  of  nervous  excjtcmtnt  is  produced,  with  in- 
crease of  [he  lendun-rcflcxcT^.  followed  by  partial  paralysis  and  ataxia  ;  iuid  that  In 
chronic  poisoning  by  very  small  doses  ronlinuously  fldminisiered  a  degeneraiinn  of 
the  nervous  system  takes  place,  probably  bt^inning  in  the  anterior  molcn-  cells  of 
the  spinnl  cord.  This  degeneration  appeara,  howex'er.  not  to  be  characteristic  of  the 
mercurial  poi^oninK,  but  to  be  similar  to  thiil  produced  by  phoapiiorus,  araeiilc,  and 
various  other  poisons. 

Little  attention  has  been  paid  to  /tVd/  m^rcuria/  poisoninjj,  but  At 
W.  Foot  ^*  has  reponcfJ  the  pnxiuciion  of  paralysis  of  the  muscles  of  the 
hand  and  foreat^n  by  contact  with  the  red  mercury  iodide  during  the 
rubbing  of  cattle  with  a  salve  containing  it  Jt  is  asserted  that  in  some 
peculiar  persons  the  external,  and  even  the  internal,  use  of  small  amounts 
of  mcrcuriab  will  produce  violent  eczema  or  other  skin-eroptJana  (Alex- 
ander"). 

The  constitutional  action  of  mercury  shows  that  it  has  relations  to 
tlie  nutrition  of  the  whole  body.  The  alterations  in  the  blood,  the 
wasting,  the  perverted  functions  of  nerves  and  of  glandular  tissues,  the 
various  skin  eruptions^  all  point  to  a  profound  influence  upon  the  whole 
organism.  After  death  from  such  irritant  preparations  of  mercury  as 
corrosive  sublimate,  violent  diphlheritic  colitis  is  the  ordinary  lesion,  and, 
as  was  first  shown  by  Salkowsky,  structural  alterations  abound  in  the 
kidneys,  accompanied  by  a  peculiar  deposit  of  calcium  phosphaie  :  that 
the  renal  lesions  may  be  produced  by  the  non-irritant  preparations 
of  mercury  has  been  shown  by  E.  Silva,"  who  has  found  true  desquama- 
tive nephritis  in  dogs  to  which  calomel  had  been  given.  Felix  Klem- 
pcrer^'  disicusses  the  literature  of  the  subject  fully,  and  concludes  that  ihe 
successive  changes  in  the  kidneys  are  :  excessive  hypcra^mia,  parenchy- 
matous nephritis,  hemorrhagic  nephritis,  with  wide-spread  degeneration 
of  the  epithelium^  and  tn  about  one-hall  of  the  cases  deposits  of  chalky 
material.  Virchow  '*  states  that  the  coexistence  of  dbtinct  renal  chalky 
deposits  with  diphtheritic  hemorrhagic  colitb  justifies  the  diagnosis  of 
corrosive  sublimate  poisoning,  but  KIcmpcrer  affirms  that  this  condition 
can  be  produced  by  bismuth  and  some  other  poisons.  The  later  re- 
searches of  E,  Lentert"lcd  to  a  similar  conclusion, — namely,  that  the 
calcification  of  the  kidneys  makes  the  diagnosis  of  corrosive  sublimate 
poisoniiig  very  probable  bui  not  assured.      The  calcification  ol  the  kid- 
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neys,  which  is  ofim  accompanied  by  irue  calcareous  dt poait  in  the  iubulrs« 
and  wbich  may  be  sufficicni  10  cau^  the  kidney  structure  to  cry  ool 
under  the  scalpel,  was  atlribuied  by  Prevost"  to  the  decalci6cation  of  ihe 
bones  ;  a  theory  which  seems  to  have  been  disproved  by  KJemperer 
(confirmed  by  Paul  Binct"). 

Aecording  to  our  present  evidence,  it  does  not  seem  probable  ihai 
mercury  increases  the  nitrogenous  waste,  [t  is  true  that  Hermann  von 
Boeck,"  ill  a  ca^e  of  mcrcurislization  in  a  man.  found  that  there  wasa  very 
slight  increase  In  the  elimination  ol  nitrogen  during  the  mercurial  periods, 
but  H,  Schtoderr"  and  Guttenberg  and  A.  Gurbe^^in  experimenB 
made  upon  rjibbitSn  obtained  an  ;ibsolute  decrease  in  nitrogenous  elimina- 
tion during  mercurial  poisonings. 

Therapeutics. — The  use  of  mercury  in  afiections  of  the  liver  and  o( 
the  alimentary  canal  h  fully  discussed  in  another  portion  ol  this  treatise  : 
and.  although  the  drug  lias  been  used  for  almost  innumerable  jiurposcs 
in  times  past,  it  seems  here  only  necessary  to  speak  of  its  action  as  an 
antiphlogistic  and  as  an  antisyphilitic. 

Antiphlogistic  Acllon.- — TTic  use  of  mercury  in  JnHammatioii  orig!" 
nated  towards  the  close  of  the  last  century  with  Robert  Hamilton,  and 
soon  became  universal  in  England  and  America,  [t  is  a  matter  of  regret 
that  no  sufficient  analyses  of  the  blood  ol  piyali^ed  persons  have  been 
made  to  determine  cjcactly  what  are  the  changes  produced  in  the  vital 
fluid  by  mercury.  The  indications  are,  however,  very  strong  that  chid 
among  them  is  a  lessening  of  the  amount  of  fibrfn.  As  is  well  known, 
increase  of  the  h^emic  fibrin  is  one  of  the  most  characlertsdc  eHects  ul 
inflammation  ;  consequently,  theory,  instead  of  being  opposed  to  the 
antiphlogistic  use  of  calomel^  a/Tords  at  least  some  grounds  tor  the  beliei 
thai  there  vs  more  or  less  antagonism  between  the  processes  of  niemi' 
rialjzation  and  of  infiammadon. 

All  important  evidence  as  to  the  antiphlogistic  value  of  mercurials 
at  present  available  is  clinical,  and  even  of  llits  it  seems  impossible  to 
find  much  that  is  very  exact  and  ol  such  nature  as  to  exclude  possible 
fallacies-  It  is  the  enormous  mass  of  testimony  that  overrides  the  probfi' 
bility  of  fallacy.  It  is  the  general  judgment  of  the  profession,  founded 
upon  the  thousand  daily  observed  bedside  facts,  that  endorses  the  use<tf 
mercury  as  an  antiphlogistic  In  other  words,  our  knowledge  of  the  value 
of  mercurials  in  inflammation  at  present  is  clinical  raiher  than  experi- 
mental, empirical  rather  than  scienli^c.  but  It  seems  scarcely  possible 
that  it  is  not  correct.  There  is  one  inflammatory  affection — infis — which, 
from  its  anatomical  relations,  is  completely  vbible  at  all  stages  ;  and  the 
effects  of  the  drug  upon  its  processes  have  been  noted  from  day  to  day 
hundreds  of  times.  Oculists  are,  wc  bclie\'e,  agreed  that  when  there  b 
a  marked  tendency  towards  the  exudation  of  lymph  in  this  disease,  mer- 
cury should  be  exhibited  until  ptyalism  is  induced. 

Of  all  inflammations,  those  of  the  sr^rotis  m^mbrmies  seem  to  be  most 
allied  to  iritis  \  and   it  is  exactly  in  the  condition  above  spoken  of,  where 
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there  is  a  tendency  to  libniioua  exudationa  in  pl^uriiis,  ^ritonttis,  and 

pcricardt/h,  that  mercury  is  30  constantly  employed  with  so  g;ood  an 
effect.  In  parenchymaious  inflammations^  especially  iw ptifntntmia  and 
in  kepaHiis,  mercury  tia:&  been  used  with  asserted  advantage  by  many 
practitioners,  but  lis  value  is  certainly  more  questionable  than  in  scroua 
inflammations.  In  fts^udo- membranous  angina  or  laryngitis,  and  in  true 
diphthi-ria.  ibe  mercurials  are  very  useful  remedies ;  ihey  should  be 
given  in  small  repeated  doses,  preferablyin  the  form  of  dry  calomel  pow- 
dera,  it  being  probable  that  the  good  effect  is  at  least  in  part  due  to  the 
diffu^iion  of  the  mercnrial  aver  ihc  diseasetl  surface  and  the  consequent 
antiseptic  influence.  There  is  much  doubt  as  to  the  exact  advantageous- 
ncss  of  mercurials  in  endocarditis,'  but,  as  it  is  extremely  important,  il 
possible,  in  that  disease,  tri  prevent  exudation,  and  as  mercury  is  the 
most  efficient  known  a|^ent  for  effecting  th!^,  it  should  be  arlmmistered 
freely  and  at  once, 

In  \vhatever  disease  a  mercurial  is  administered  as  an  antiphlogis- 
tic, il  should  be  given  during  (lie  stage  of  extidatJon.  and  to  facilitate 
the  absorption  of  the  newly  organized  lymph  after  it  has  ceased  to  be 
thrown  out.  In  the  majority  of  cases  mercury  given  for  its  constitu- 
tional effects  should  be  combined  with  opium,  lo  prevent  its  acting  on  the 
bowels. 

Calomel  should  not  be  used  in  adynamic  injfammalions,  or  where  the 
exudation  is  serous  rather  than  fibrinous.  Iw  ptterprral pfritanitts  tt  has 
been  strongly  advocated  by  some  and  as  strongly  condemned  by  others, 
simply  because  there  are  two  varieties  of  the  disease,  the  spcradi<  or 
Sthenic,  and  the  epidtmic  or  asthenic :  and  in  the  one  both  Weeding  and 
calomel  are  strongly  indicated,  while  in  the  other  they  are  effective  only 
for  evil. 

Mercury  as  an  Antisypftiiiiic. — The  literature  concerning  the  use  of 
mercury  in  the  treiilmeni  of  sy]>hiliH  is  so  encrmnua  as  almost  to  defy 
analysis  ;  through  the  discussion,  however,  has  finally  been  reached  practi- 
cal unanimity  of  professional  opinion,  the  only  points  of  difference  being 
as  to  details  o!  *'  how"  and  "  when"  the  mercury  should  be  employed. 

Whenever  a  venereal  ulcer  offers  the  characteristics  of  a  true  chancre, 
mercury  should  be  exhibited.  Many  practitioners  believe  that  il  is  wiser 
for  diagnostic  purposes,  in  all  cases  of  doubt  as  to  the  character  df  the 
primary  sore,  to  withhold  the  mercury  until  secondary  manifestations 
appear.  Under  any  circumstances,  so  soon  as  the  diagnosis  of  syphilis 
is  clearly  established,  mercury  should  be  employed  in  scjme  lorm  of 
other.  Our  own  practice  is  in  the  beginning  of  the  treatment  tr>  push 
the  mercur>- to  the  point  of  mild  ptyaliam, — i.r.,  to  the  production  of 
slipht  evidences  of  constitutional  drug  action^ — and  then  to  continue 
the  medicine  peralstenlly  in  small  doses  for  at  least  eighteen  months,  in- 
creasing: the  dose  up  to  mild  ptyalism  if  at  any  time  there  should  be  a 
i^crudcscencc  of  the  symplomsn 

In  /(T/firrv  syphilis  mercury  is  to  be  used  cautiously,      ft  b*  Qot,  how- 
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tver,  the  mert:  lengtii  uf  lime  Uial  has  elapaed  since  the  infccdoB,  bui  lie 
condition  o\  the  palicnt,  that  guides  the  judicious  praciitioner.  So  long 
as  there  is  no  decided  cachexia,  if  the  patient  has  not  recently  bem 
through  a  mcrcunal  couise,  mercury  should  be  freely  used  when  the  looJ 
l^ion  threatens  to  kill  dirccdy  or  to  produce  organic  changes  In  a  vital 
organ.  Thus,  a  gumma  in  the  heart-wall,  in  the  upper  spitial  cord,  or  in 
some  vital  brain-region  may  imperaiively  dt-mand  active  mercurializaEuHi 
Wc  have  twice  seen  a  patient  5 Jowly  recovering  from  brain -syphilis  under 
the  influence  ot  the  iodides  die  by  the  acoident  of  an  epileptic  arrest  oi 
respiration.  In  these  eases  the  more  rapid  rtsnlulJon  of  the  ^mmatom 
masses  by  mercury,  had  diat  drug  been  ejchibited,  would  in  all  proba- 
bility have  prevented  the  fatal  fit.  In  hereditary  syphdis  a  prompt  mer- 
curial impression  offers  the  best  chance  of  relief.  Ai  any  st^ige  of  syph- 
ilid some  caution  and  judgment  should  be  used  in  the  ad  mi  nisi  ration 
of  mercury.  As  was  shown  by  Keycs,  the  small  dose  o(  mercury  in 
infected  patients  frequently  acts  distinctly  in  increasing  the  number  of 
red  blood'dusks.  Wilbouche witch  found  that  the  mercurial  when  lirsl 
exhibited  increased  the  number  of  red  blood -corpuscles  In  syphilitic 
patients,  but  after  a  time  appeared  to  produce  anaemia.  Whatever 
preparation  be  employed,  it  should  be  so  administered  as  to  cause  only 
signs  of  the  constitutional  action  In  the  mouth.  It  is  never  neccBsary 
to  ptyaliie  the  patient  severely.  There  are  various  methods  by  which 
this  may  be  done.  That  mc«t  frequently  employed,  !>ecau5e  most  con- 
venient, is  the  admJnbtraticn  of  small  doses  of  calomel  or  blue  pill  by  the 
mouth  :  from  one-fourth  to  one-half  grain  ol  calomel,  or  twice  as  mudi 
of  the  blue  mass,  combined,  if  necessary,  with  opium,  to  prevent  its 
action  upon  the  bowels,  may  be  given  three  times  a  day,  and  increased  [f 
reciuired.  Instead  of  the  inlernal  use  of  the  mercurial,  the  system  may  be 
brought  under  its  influence  by  inunctions. 

In  practising  inunctions  it  is  essential  to  remember  that  when  mercury 
is  applied  to  a  hairy  surface  it  is  very  prone  to  cause  a  troublesome  irti- 
tation,  due  to  inflammation  about  the  hair-lollicles.  Indeed,  the  contin- 
uouf;  appUcatior  of  the  mercurial  to  almost  any  surface  of  the  body  will 
cause  finally  an  cczcmatous  eiuption.  Further,  when  the  skin  is  in  thor- 
oughly good  condition  it  absorbs  much  better  than  when  it  is  irritaied- 
The  frequent  use  of  the  hot  balhs  seems  also  to  aid  in  the  absorption,  arid 
possibly  also  in  the  elimination  of  the  mercury  ;  and  die  good  efiecis  ol^ 
taincd  at  the  Arkansas  and  other  thermal  springs  largely  depend  upon 
ihe  frequent  employment  of  the  hot  bath  with  the  free  use  of  the  mer- 
curial.  It  is  therefore  usually  better  !o  have  the  inunction  practised  in 
the  evening,  after  the  patient  has  had  a  prolonged  bath  ;  and  in  cases  oi 
great  urffency  the  baths  may  be  repeated  two  or  three  times  a  day,  so  ns 
to  produce  free  sweating,  and  the  inunction  practised,  it  may  be,  twic« 
a  day.  In  order  to  avoid  Irritation  of  the  skin,  a  regular  order  should 
be  maintained  in  the  application,  as  follows  ;  fird  day,  inner  side  of  both 
upper  arms  ;  second  day,  inner  side  of  both  thighs  ;  fhird  day,  inner  side 
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rof  both  forearms  ;  Jourih  day.  inner  side  of  both  Legs  ;  fifih  day,  upon 
[both  groins  1  rixfA  day,  upon  the  back  :  seventh  day^  recommence  the 
'series. 

The  ^vantage  of  inunction  is  that  the  digestion  h  Ic^  apt  to  be  dis- 
turbed that!  when  the  drnjj  is  exhibited  by  the  mouth  ;  *  the  disadvantages 
are  the  greater  or  less  publicity  which  It  entails,  the  trouble  which  iT  in* 
volves.  and  ita  apparent  dirtiness.  In  private  practice  it  ia  rarely  prac- 
tised except  iTi  the  case  ol  infants,  when  ihc  mercurial  ointment  ia  rubbed 
into  the  abdomen  and  armpits,  or  often  simply  smeared  upon  the  flannel 
roller  or  binder  which  usually  envelops  the  body.  The  mercurial ization 
of  the  nurac,  with  the  object  of  affecting  the  child,  is  unjustifiable,  untera 
the  nurse  and  the  nursling  are  alike  diseased  :  indeed,  to  allow  a  syphilitic 
child  to  feeiJ  at  the  breast  of  a  healthy  woman  is  a  crime. 

Mercury  may  be  used  hypodermJcally,  often  with  great  advantage,  In 
the  treatment  of  syphilis.  The  search  after  novelties  by  diiiicians  and 
chemists  has  led  to  the  invention  of  very  many  new  preparations  and  the 
production  of  a  very  large  literature,  wliicb  was  summarized  in  previous 
editions  of  this  work,  and  is  discussed  in  great  detail  in  current  mono- 
graphs or  syphilis.  As  the  result  of  much  experience,  however,  we  are 
confident  that  the  whole  matter  can  be  summed  up  in  a  single  sentence, 
— namely,  that  no  mercurial  preparation  has  any  distinct  advantage  over 
corrosive  sublimate  for  hypodermic  administration  ;  and  that  the  great 
mass  of  the  proposed  preparations,  including  all  those  which  contain  cal- 
omel are  much  more  dangeroua  than  Is  the  corrosive  chloride.  From 
one- sixteenth  to  one-eighth  of  a  grain  ol  the  bichloride  should  be  injected 
deeply  into  the  muscles  of  ihe  biack  or  of  the  thigh  daily  or  every  other 
day,  according  to  the  needs  of  the  case  ;  care  being  exercised  to  see  that 
the  part  is  well  rubl>ed  immediately  after  the  injection,  so  as  to  dispel  the 
local  accumulation  of  fluid,  and  that  injections  are  not  given  on  successive 
days  in  places  near  to  one  another.  In  s<mie  cases  very  prnnounced  pain 
is  produced  ;  this  can  be  overcome,  however,  by  injecting  one-quarter  oi 
a  grain  of  cocaine  immediately  beiore  the  injection  of  the  mercurial  into 
the  same  spot.  The  advantages  of  hypodermic  medication  are  the 
rapidity  and  power  of  influence,  the  cleanliness,  and  the  avoidance  oi 
gastro- intestinal  irritation. 

Mercury  is  sometimes  administered  in  secondary  syphilis  in  the  form 
of  fumigations.  The  patient  is  placed  upon  a  chain  and  surrounded  by 
a  large  blanket  or,  better,  india-rubber  cloth,  so  arranged  as  to  fit  tightly 


*  ThcBclkm  of  innnclions  Is  usually  very  mild  nnd  tradable,  but  Von  5at:kur(fffr/. 
Ktin.  H'ln-AiTH atrh. ,  jgg^,  hkIj.^  has  repontU  a  case**!  dcalh  in  ai»  Jays,  prvcrtled  by 
aymplimiaof  viotrni  IrrHMiin  uf  eFic  ^(om^ck  thr  inLnlintrB,  and  ihc  kidney »,  wUb  furious 
KAii^rtnous  7>lvalJ5ni,appaTirnt]y  nr'Mjuced  by  a  i^mi^te  inunction  with  m^rcurinl  iimtizicnt. 
Ludwi^T  nf  Vienna^  in  an  cxajninatkm  Ui  determine  tlie  distribution  uf  mcicuiy  given  by 
inunction,  found  that  It  was  mo-il  Dliundnnl  m  \ht  fcidneys.  liver,  and  aplcen  \  ihcn  in  ihc 
alimcMarv  canal  (t^AS^  in  thKalomQch  4ni1  ipdaI  In  thv  lar^r  inlcr^tlncK  In  Ihc  muscks 
the  umounts  were  variable.  intLie  ^rrcbruni  ncvrr sufficient  lo  be  weistied  [/kiemat. 
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arojnci  his  neck  above,  and  below  to  encompass  the  chair,  Tlic  mei' 
curial  preparation  i&  placed  upon  a  metal  plate,  heated  by  a  spirit-Iunp, 
beneath  the  chair,  ^tid  the  fumes  are  allowed  to  fill  the  space  around  the 
patient  inside  of  the  blanket.  The  heat  produced  gcno^jy  caiiiies  ihr 
patient  to  sweat  profusel)-,  and  in  from  fifteen  minutes  to  half  aji  hour  the 
lamp  should  be  withdrawn  and  the  patient  allowed  to  cool  off,  and  alter 
a  lime  be  put  lo  bed  and  wrapped  up  in  blankets.  w-\i\\  the  deposit  nf 
mercury  still  adhering  to  the  skin.  The  lumigatJon  may  be  practkcd 
every  other  night,  or  at  longer  inter\'als,  and  is  believed  by  some  to  be 
especially  useful  in  cases  of  secondary  skin  eruptions.  Calomel,  hbct 
oxide,  and  cinnabar  arc  the  prcparalions  generally  used  ;  care  nnisc  bp 
exercised  that  the  patient  do  not  breathe  the  fumes. 

In  adv;inced  secondary  and  tertiary  syphilis  the  mercurial  iodide, 
given  by  the  mouth,  arc  often  very  uacful,  but  the  combination  o(  dw 
corrosive  sublimate  and  the  potassium  iodide  is  in  many  cases  still  avxt 
efficient.  Usually  not  more  than  one-tweiflh  of  a  grain  of  the  bichlorink 
should  be  exhibited,  three  limes  a  day. 

It  appears  to  be  established  that  certain  disagreeable  and,  perchance 
serious  efleets  may  be  produced  by  mercurials  when  freely  and  continu- 
ously used  in  the  treatment  of  syphilis,  ag"jinsl  which  the  prafrtitioner 
must  be  on  hi:^  guard.  The  giost  important  of  these  is  iiephritis.  with 
its  consequent  albuminuria.  According  to  Heller,*  the  safest  method  of 
mercvirialization,  so  far  as  the  kidneys  are  cCincerned,  is  by  the  hypoder- 
mic employment  of  corrosive  sublimate  i  tlie  moat  dangerous,  probably. 
being  the  use  of  inunctions.  A  very  rare  complication  which  has  been 
attributed  to  the  mercury  is  polyneurius,  which  has  especially  been  noted 
after  the  very  free  use  of  mercurial  munctions.* 

Administration. — The  following  preparations  contain  metallic  mer- 
cury : 

Unohentum  HvDftARGVBl-  U-'S. — B/n£,  or  AfercuHa/,  Orn/mimt  \i 
made  by  triturating  mercury  with  suet  and  lard  until  the  nuetal  is  exiin- 
guished, — j\e. ,  until  a  portion  of  the  mass  rubbed  upon  a  piece  of  pnper 
exhibits  no  globules  under  a  magnifying  power  of  ten  diameters.  Mer- 
curial ointment  is  soft,  of  a  bluish  color,  becoming  darker  by  age  ;  it 
contains  hail  its  weight  of  mercury.  It  is  used  to  make  a  constitutional 
impression,  and  also  locally  as  a  Tesolvent,  in  cases  of  enlarged  imfurvit^ 
giarids.  The  oleale  of  mercury  (Oleatum  HyDRARovRi — twenty  per 
cent.  I  U.  S, )  is  preferred  by  some  practitioners. 

EmPi_Astkl'M  HvDRARGVBi,  U.S. — Aff ratria  I  PloJier  <:or\t^\r\^  mer- 
cury, oleaie  of  mercury,  and  lead  plastern  and  is  used  as  a  resolvent  in 
mdurated  giands,  CT^arg^A  chrcmca^fy  inflamed  Joirits^  etc. 

MA5SA  HVDRARGVRI,  U.  S. — Mass  of  Mervury — Blu^  Afasj  b  made 
by   eitcinguishtng   mercury  with   honey  and  other  inert  substances.      It 


•  Spp  Lc>'d*n  (D<«-/rfA- Jftrf.  JTocAni.,  iSflJn  iljt.)   and   R.  vop  Flng**!   {fh^g. 
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conUirs  one-third  its  weight  of  the  mcta!,  and  is  used  for  the  same  pur- 
pose as  calomel,  but  is  milder.  Dose  :  purgative,  five  to  ter  grains 
(o.,i-o.6  Gni, ):  alterative,  one  tti  three  grains  (0.06-0.  iS  Gm. ).  Blnf 
PUh  usually  contain  each  three  or  five  grains  ol  the  mass. 

HVDkARGVRUM  L I  M  Cbeta.  U.S. — Mercury  with  Chalk.  — Gray 
Powdtr  IB  made  with  chalk.  It  is  a  smofkih,  grayish  powder,  and  is 
similar  to  blue  mass  in  its  medical  prc^rties,  strength,  acid  dose. 

KYDRABGYKT    CHLORIDUM    MITE— MILD    MERCUROUS    CtiLORIDE. 

US 

CaiofnelvA^  white,  iniioiuble,  tasteless  and  odorless,  heavy  powder. 

Physiological  Actiow. — Owing  to  ihe  great  insolubility  of  cjlomel. 
a  good  deal  of  discusi^ion  hns  occurred  as  to  the  way  by  which  it  finds 
entrance  into  the  system. 

According  to  the  theoT>'  of  Miulhe,"  calomel  is  converled  by  die  chlorides  of 
the  stomach  into  corrosive  subliniJLte.  and  aa  such  is  absorbed-  TLit  action  of  colu- 
mel  upon  m^n  is  S4i  Jiffcreiit  from  Ilial  of  corrosive  sublimalt?  hs  lo  nrnder  this  theory 
eicceedingJy  improbable^  and,  at  temperatures  even  higher  than  that  o(  the  stomach. 
Mialhe  was  never  able  to  obtain  the  torniatlon  of  more  thiin  a  fiixteenth  oE  a  grain 
of  the  sublimate  by  the  jtJistric  juices,  Further,  Bucheimj  OettinRcn,  and  Winkler* 
afTtnn  that  this  cojivei^ion  doe^i  not  occi^r  aL  all  at  the  tcmper^itiire  <if  tlie  lii>«1y. 
Jeannel  "has  confirmed  this,  and  has  su  jested  what  seems  to  be  the  way  in  which 
calomel  w  absorbed.  He  finds  tliaf  when  the  mercurous  chloride  is  placed  in  a  soltl- 
tion  of  an  alkaline  carbonate  h  Is  decomposed  and  the  gray  oxide  precipitated-  A 
small  portion,  however,  of  the  latter  is  held  in  suluiion,  as  much  a*>o-o?  pjirt  In  iiFty 
part^  of  water  (by  weight) ;  nnd  if  a  fatty  oil  he  mixed  wirti  the  allcaline  solution  a 
very  lar^e  part  of  the  mercnry  is  dissolved-  , 

It  would  appear  certain  that  calomel  entering  the  stomach  and  escaping 
unchanged  into  the  duodenum  is  decomposed  by  the  alkaline  contents 
of  the  intestines  and  dissolved  by  the  fatty  iralters  usually  present,  I1  is 
possible  that  at  times,  when  the  stomach  contains  more  than  usual  ol 
chlorides  and  of  hydrochloric  add,  a  very  small  portion  of  the  calomel 
may  be  converted  into  corrosive  sublimate,  and  also  that  when  there  is 
an  excess  of  sulphuretted  hydrogen  in  th^  alimentary  can^  a  soUiMc 
sulphide  may  be  formed. 

The  influence  of  calomel  upon  the  system  has  been  sufficiently  dis- 
cussed. It  remains  only  lo  state  that  its  freedom  irom  all  irritant  prop- 
erties is  shown  when  taken  internally  or  when  used  cxtcrnallyH  Prob- 
ably no  single  dose  of  it  is  capable,  in  the  average  roan,  of  acting  as 
a  violent  pinson,  since  it  is  stated  that  In  the  Western  United  Slate* 
it  is  very  frequently  lakeii  in  Icaspoonful  doses,  that  sixteen  giains  of 
it  will  act  as  vigorously  as  an  ounce,  and  that  a  pound  of  it  hae  been 
given  in  a  case  of  cholera  without  visible  efEect.f  It  seems  to  us  most 
probable  that  the  absence  of  setHons  results  from  these  heroic  amounts 
is  due  lo  the  alimentary  canal  being  unable  lo  dissolve — i,t.^  to  absorb 

•Quoted  by  S(iH4  (  Thrmpeutitx,  ?d  *d  ,  655) 
tG»rge  B.  Wood'a  Thfrap^turx^M   565. 
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— the  calomel.  F,  D,  Lente  has  affirmed  char  given  in  enonnoufl  drtse 
die  drug  acts  <is  a  scdativi^  and  docs  nut  producer  mtrcurialization.  For 
U3€  of  calomel  as  a  diuretic  and  in  dropsv^  sec  Diuretics. 

Admtnistratiov, — When  it  is  desired  to  produce  constitutional  fflfl-- 
curialization,  the  dose  of  cajomel  is  a  half  tn  ore  grain  ;  as  a  purg*' 
live,  from  six  to  ten  grains  are  administered,  followed  in  six  houi^  k 
Seidiiia  powder,  or  other  saline,  if  required  ;  or,  a.5  is  preierrcd  bj"  some 
practitioners,  a  quarter  of  a  grain  is  given  every  hour  until  three  gniw 
are  taken  or  pui^tion  is  induced.  Minute  doses  (one-sixth  of  a  grab) 
of  calomel  given  every  hour  afford  &  \'eiy  good  method  of  impressii:? 
the  system  rapidly.  When  it  is  desired  to  gel  its  constitutional  influent, 
it  IS  generally  necessary  to  conjoin  opium  with  it,  to  prevent  purging. 

HYDRARGVRI  CHL0R1DUM  CORROSIVUM^CORROSI  VE  MBRCURIC 

CHLORIDE.     U.S. 

MertMfy  Bichloride,  or  Corrosive  SubUmatf^  occurs  m  the  form  tk 
colorless  crystals,  or  of  while,  semi- transparent,  crystalline  masses,  of  an 
acrid,  metalUCf  sl^'ptic,  and  very  persistent  taste^  soluble  in  sixteen  peru 
of  cold  and  in  two  of  boiling  water  It  is  at  once  distinguished  from  dw 
other  mercurial  preparations  by  its  color,  taste,  and  solubility,  and  fcy 
its  forming  a  yellow  precipJlale  with  lime-water. 

Physiological  Action. — Corrosive  sublimate  is  a  violent  irritutl. 
and  in  concentraled  form  caustic.  When  given  in  ^rnall  repeated  doseft, 
although  capable  of  inducing  salivation,  it  ia  less  apt  lo  do  so  than  ts 
calomel  or  blue  pill.  In  overdoses  it  produces  symptoma  of  irriunt 
poisoning  of  a  severity  proportionate  to  the  dose.  If  the  latter  be  smal), 
the  manifestaticns  may  be  only  some  nausea,  slight  burning  in  the  slom- 
ach,  colicky  pains  in  the  abdomen,  and  diarrhcea.  Aitcr  large  dose&  ihoc 
symptoms  are  intensified.  The  subject  first  experiences  a  peculiar  metal- 
lic, coppery  taste  at  or  shortly  after  swallowing  the  poison.  If  the  solu- 
tion be  concentrated,  deglutition  is  interfered  with  by  a  spasm  of  tbr 
muscles  of  the  throat  and  larynx,  causing  a  feeling  of  sufiocation  and 
sometimes  even  the  rejection  of  the  draught.  Then  burning  pains  ar« 
experienced  in  the  ccsophagua  and  stomach,  followed  by  violent  vomiting, 
at  first  mucous,  then  bilious,  and  finally  bloody,  and  by  severe  abdomiiul 
pain  and  lenderness,  wiih  profuse  purging,  at  first  serous  in  character,  bwl 
afterwards  affording  only  small,  mucous,  bloody  stoolsn  which  are  often 
voided  with  much  straining.  The  breath  generally  bccomca  fetJd  aiid 
offensive  in  a  verj'  short  time.  In  the  course  of  two  or  three  hours^  \^^ 
rarely  in  less  than  an  hour,  collapse  occurs,  with  small,  frequent,  irregu- 
lar pulse,  pinched,  anxious  face,  cold  extremities,  and  finaUy  death,  pie- 
ceded,  it  may  be,  by  fainting,  convulsions,  and  coma.  The  urine  ia  vcrr 
much  lessened  in  quantity^  is  sometimes  albuminous^  or  even  bloody, 
and  not  rarely  is  suppressed.  If  the  patient  survives  several  day^  i 
petechial  eruption  may  appear,  and  salivation  sometimes,  but  not  ali^'av^, 
occurs.      In  some  cases,  after  the  collapse  there  is  an  attempt  at  a  tebrGc 
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reaction,  which  soon,  however,  gives  place  to  a  second  and  fatal  prostra- 
lion.      When  recovery  occurs  after  severe  poisoning^,   the  convalescence 

is  slow  and  protracted. 

In  regard  to  chronic  poisoning  with  corrosive  sublimate,  sufficient  has 
been  said  under  the  general  heading,  e^tcept  that  c:fjlitk)r  pains  and  ab- 
dominal disturbance  are  more  apt  to  occur  with  it  than  with  the  Ics5  irri- 
tating preparations.  Amozan*"  asserts  that  chronic  catarrh  of  the  excre- 
tory duels  of  the  pancreas  is  a  pronounced  lesion  in  chrontc  poisoning  of 
animals.  It  should  be  looked  for  in  man.  and  its  presence  uiight  ht  of 
medico-legal  value. 

Severe  purging,  and  even  fatal  poisoning,  may  result  from  a  single 
external  appllcaiion  of  this  preparation  of  mercury,*  and  in  animals 
killed  by  hypodermic  injections  of  it  (see  experiments  of  ],  Rosenbach  *)» 
diarrht^a  and  other  indications  of  gastro- intestinal  irritation  are  prominent 
sympioms, — facts  whicfi  indicate  that  the  bichloride  is  eliminated  un- 
changed h'om  the  alimentary  canaJ.  Dose,  one-hundredth  to  one-eighth 
of  a  grain  (0.0006-0. ooS  Gm, ), 

HvDRARGViti   lODlDUM   Flavum. —  Y^floit^  MercuroHS  Iodide^  U.S., 

is  a  greenish-yellow,  odorless,  and  tasteless  powder,  insoluble  in  water, 
eiher.  and  alcohol-  Compared  with  the  biniodide  or  the  bichloride,  it  is 
a  mild  preparation,  and  has  been  used  to  produce  constitutional  impression 
in  syphilis^  especially  when  of  long  standing-  The  potassium  iodide  con- 
verts it  into  the  biniodide  and  metallic  mercury,  and  should,  therefore, 
never  be  given  in  combination  witb  it.  The  alterative  dose  is  one-fourth 
of  a  grain  f  o.  01 6  Gm. )  three  times  a  day,  increased  to  a  grain  if  necessary 
(0,06  Cm,)- 

HVDHARGYRI    lODlDUM    RUBRUM. — Rfd  MiTCUfic  lodidt  iS  a  SCfldCt- 

red  powder,  almost  insoluble  in  water,  but  sparingly  soluble  in  alcohol, 
II  is  a  powerful  local  irritant,  producing,  when  taken  in  overdoses,  aymp- 
toms  and  results  very  similar  to  those  caused  by  corrosive  sublimate.  It 
IS  much  used  in  Urliary  sypkifis  and  in  syphUilie  rheumaiism;  also  to 
some  extent  as  a  local  application  in  lupus.  It  b  much  more  active 
than  the  protiodide,  and  should  be  administered  as  cautiously  and  in  the 
same  doses  as  corrosive  sublimate. 

The  U,  S-  PharmacopcEia  also  rccogniies  the  following  prcpamtionB 
of  mercury  \ 

The  mercuric  oxide  occurs  in  two  forms,  the  Yeil&w  and  the  Red 

Oxidt  (HVDRARCVRI    OXIOUM    FLA\'DM,    HyDRARGVBI    OXIDUM   Ru- 


■  See  case  reported  by  Mwres  I  I^nfet,  Sepl,  i6,  1H71 ),  in  ivhich  a  Rolulion  (Iwo 
graimi  Co  crc  fluiilrachm)  was  applji^l  wilh  b  camtl's-haLr  biush  lo  thi?  htiid  ol  fl  child 
nine  ycnr*  old,  for  ihc  cure  of  linen  irrfibiiranSr  Thtt  *vmp:onis  were  diarTb<ra.  profufte 
ftolivaEkrii.  arid  great  prostration,  ending  in  deathr  Washing  oul  the  vafjina  wilh  a  aalu- 
tion  of  cDiroaivc  suMimale,  i  port  in  »oo,  has  cbus«I  severe  and  rven  fatal  puisonln^. 
(S»  Cfit/raJbL  /wr  GyHak*tl.,  t&^,  Nir,  i,i,  Ko^  17 ;  olw  iSA?,  No.  47.) 
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brum):  boih  are  used  upon  ukerSt  chancres,  etc.,  for  ihcir  local  cffro^ 
and  are  atimubnt  ;iiid  iterative  when  diliJted,  mildly  escharotic  vbn 
in  powder*  From  Hydrargyri  Oxidum  Flavum  b  tnadc  the  aif^k 
(Oleatum  HvuRAKi.i\  Ki — twenly  per  cenl..  U.  S.J.  Tbe  Red  Preiipi- 
iai€  Oiniment  (Unguentl'm  Hvdrargvri  Oxidi  Rubri — ten  per  coil. 
U.  S.),  the  Ointwent  of  the  Yellmi'  Oxide  (UvcUENTUM  HvDRAfiGni 
Oxini  Flavi — ten  per  cent.,  U-  S-).  and  ihe  Citrine  Oinim^ni  (I'ji' 
GUENTUM  Hydrargvbi  NiTRATiS— scvcn  per  cent. ,  U.  S.  )  very  gtnrt' 
ally  require  dilution  with  lard,  and  are  much  used  in  chronic  skin  ofi<- 
tioJts,  in  obstin*He  conJuTictimlis ,  h\  psoropAthaimia,  etc. 

Turpcth  /ifi/tcra/.  or  Yrliow  Mercuric  Subsulphaie  (HydrabGVW 
SUHSULPiiAS  Klavus,  U.  S.J,  a  lemon-yellow  powder,  sparingly  sdubk 
in  water,  is  a  compound  of  uncertain  composition,  which  was  at  one  linw 
used  as  an  emetic  \wcTcup.  Il  isj  howcvefj  a  very  dangerous  remedj', 
since,  if  it  faii  to  vomit,  it  may  cause  a  iatal  gastro- enteritis,  especially  in 
the  young  child-  Two  cases  of  such  character  are  recorded  by  A,  Mc- 
Phedran."  Forty  grains"  have  caused  death  in  the  adult  ;  profuse  wJi' 
vatioti  came  on  in  six  hours.  Dose  as  an  alterative,  a  quarter  to  half  i 
grain  (0.016-0,032  Gm, ) ;  as  an  emetic,  for  a  child  two  years  old,  hro 
grains  fo.13  Gm.),  repeated  in  fifteen  minutes,  if  necessary, 

^rhUe  PrecipUaie,  or  AmmmUakd  Mercury  (HvDRABGYRtrM  .Amho— — 

NtATUM,  U.  SO-  '3  ^  white  complex  powder,  made  by  precipitating  tlig l- 

bichloride  with  water  of  ammonia.  It  is  used  in  the  form  of  oinrni^ri^^ 
(UnguentIj'M  HviHEARGVKt  Ammoniati — ten  per  cent..  U.S.)  u^^ 
local  application  in  various  skin  affections. 

BUxck  Wash  and   YsUow  Wash^  two  non-official  but  favorite  prrpar* 

lions,  are  respectively  made  by  the  addition  of  a  drachm  of  calomel  to  ^^* 
pint  of  Urae-water,  and  of  half  a  drachm  of  corrosive  sublimate  to  a  p^  "^* 
of  lime-water.  They  depend  for  iheir  virtues  upon  the  black  and  ydic 
o\ides  of  mercury^  and  are  used  exclusively  as  local  applicatiors 
chancres  and  other  syphUitU  uktn.  The  yellow  nash  1^  much  the  tni 
stimulating  of  the  two. 


AURI    BT    SODIl   CHLORIDUM.     U.S. 

CHLORIDS. 


-QOLD  AND   SODtUU 


Thb  salt  of  fiold,  which  may  be  obtained  in  large,  goldeti-yellfl** 
prismatic  crystalsj  is,  according  to  the  requirements  of  the  U.  S,  Phar- 
macopoeia, a  slightly  deliquescent  powder,  having  an  odorless  but  * 
saline  and  metallic  taste.      It  is  freely  soluble  in  water. 

Physiological  Action. — The  precise  action  of  the  preparations''' 
gold  upon  the  animal  organism  is  not  undeistood,  but  it  is  probable  tfijt 
the  soluble  preparations  are  mostly  irritani  poisons,  whilst  the  insnlulw 
preparations  are  either  not  poisonous  or  cbe  act  slowly  upon  the  gcn*^ 
system.     It  is  stated  that  gold  and  sodium  chloride,  in  overdose,  ^ 


•  ForBcwere  poi^onEnEhy  yeMaw  oiidej  am  Brit.  M^ed  Jitttrn  ,  Sftpr.  iSfl? 
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duces  pain,  innammauon,  aad  even  ulceration  of  ihe  stomach  aiid  bowds, 
and  otherwise  acta  as  a  corrosive  poison.  It  is  affinncd  that  the  gold 
preparations,  in  moderate  doses,  cause  incrfasL-d  fulness  and  frequency 
of  the  pulse,  and  augment  ihc  urine  and  insensible  perspiration,  with- 
out interfering  with  the  iippelite  or  the  regular  action  oF  the  bowels  ;  but 
that,  if  the  dose  be  pushed  too  far,  general  irrii;iiion  is  apt  to  be  pro- 
diiced,  and  jnAaniination  to  acice  upon  some  organ,  according  to  the 
predispoMtion  of  the  individual,  and  fever  is  developed. 

THERAPEliTlcs, — Although  gold  andsodium  cbloridehas  been  largely 
used  by  clinicians,  its  exact  action,  and  indeed  its  real  value,  are  sdll 
matters  of  doubt.  Ii  ia  believed,  however,  by  many  to  have  a  distinct 
influence  upon  the  general  nutrition,  and  especially  upon  the  nutrillon 
o(  the  nervous  systerii-  The  various  uses  of  It  may  be  discussed  under 
distinct  headings- 

Hrsi»  as  a  N^ri'^  TonU, — It  has  been  used  quite  largely,  especially 
by  gynecologists,  many  (if  whom  ihink  that  it  has  a  specific  direction 
to  the  genital  organs,  in  neurasiftejiia^  in  hysteria,  in  nftiraigia. — espe- 
cially in  ovarian  luura/g^Ut  and  in  tfvartari  irritaliaa, — and  in  other  con- 
ditions of  depressed  nerve-power.  It  has  also  been  much  used  as  an  alter- 
ative tonic  in  the  treatment  of  the  akfshol  habit.  It  is  true*  that  analysis 
has  shown  that  most,  ii  not  all.  of  the  advertised  gold  nostrums  for  the 
cure  of  ;ilcoholism  contain  no  gold  in  any  form  ;  but  the  niost  reliable 
obtainable  information  indicates  that  in  the  Keeley  Institutes,  50  called, 
the  treatment  consists  chiefly  of  the  administration  of  varying  doses  of 
the  gold  and  sodium  chloride,  with  hypodermic  injections  in  the  in- 
terim (every  three  hours)  of  minute  doses  o!  atropine  and  strychnine. 
It  is  incredible  that  any  medication  can  work  moral  reformation,  and 
the  cjrtraordinary  results  which  have  been  sometimes  achieved  in  the 
Keeley  Institutes  are  balanced  by  numerous  failures,  and  have  probably 
been  only  in  small  part,  if  .it  all,  directly  due  to  the  medical  treatment. 
Nevertheless,  in  some  trials  which  we  have  made  it  did  appear  that  the 
treatment  just  spoken  of,  by  strcnj-thening  the  nervous  system  and  bring- 
ing aboui  a  general  increase  of  nutritive  tone,  aided  persons  who  were  de- 
termined upon  reform,  ft  has  seemed  to  us  that  the  gold  salt  has  some 
influence  in  overcoming  the  physical  conditions  of  chronic  alcoholism. 

Secondly,  as  an  AHcrati've^ — The  gold  and  sodium  chloride  has  been 
commended  by  various  [practitioners  in  icrofuia,  advanced  syphilis^ 
chronic  rhenmafism.  and  chronic  diseases  0/  the  Joints.  Charles  G.  Stock- 
ton asserts  that  it  has  a  special  inflvicncc  upon  the  lilhicmic  and  faity 
degenerations  which  are  prone  to  occur  in  advanced  middle  life.  The 
sail  is  also  employed  with  alleged  excellent  results  in  the  various  s/>iruiJ 
ertuf  cerchrat  seter&sts. 

Admimstration. — The  gold  and  sodium  chloride  may  be  given  in 
solution  or  in  pill,  in  do«es  of  one-twelfth  of  a  grain,  increased  to  one- 


*  S«  AT^flhslism  audits  Tyftlmt-Ht^  ].  E.  Ufih^r,  1^92. 
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sixth  or  even  one-fourtL  (0.005-0.016  GmO  three  timea  a  day.  U  bmj 
also  be  administered  hypodermically,  producing  some  pain,  but  usuaiJy 
nn  serious  or  permanent  local  irritation.  In  many  cases  in  whici  i!  hx 
been  u&ed  tho  moral  effect  of  the  hypodermic  injection  ia  perhaps  grtaEd 
than  the  direct  influence  of  ihe  remedy. 

iNsoLtfBLE  Gold  Preparations, — The  ^jni^,  ^l></''^^',  and  olber  in- 
soluble preparations  of  g-ofd  have  been  reoomraended  as  alteratives  in 
scrty/nia^  skin  dismasts,  and  sccGndao'  syphiUs  of  \'arioiis  f<jrms.  in  dosa 
o(  Irom  ore-fifteenth  to  one-tenth  of  a  grain,  three  time^  a  day* 

I,  [ODUM—IODIME.     U.S, 

Iodine  is  a  soft,  friable,  opaque  ^^ubalance,  occiirring  m  crystalliof 
scales  with  a  aemi-metallic  lustre  and  of  a  bluiah-black  color.  Its  odor 
resembles  that  of  chlorine  ;  its  taste  is  hot  and  acrid.  It  is  somewhit 
volatile  at  ordinary  temperatures,  but  when  heated  to  237.3'  F.  mdo 
and  emits  the  beautiful  purple  or  violet  vapor  to  which  it  owes  b 
name.  It  is  freely  soluble  in  glycerin,  alcohol,  and  etbcr^  bvit  rcquiro 
five  thousand  times  its  weight  of  waltT  to  dissolve  ii,  ^Vith  stifti 
It  strikes  a  deep  blue  color,  and  this  test  is  so  delicate  that  it  win  indi- 
cate the  presence  of  iodine  in  tour  hundred  and  fifty  thousand  tlme^  it5 
weight  of  water.  In  testing  animal  liquids,  such  as  urine,  lor  iodinen* 
small  quantity  of  nitric  acid  should  be  added  to  insure  its  being-  free  in  Ae 
liquid, 

Local  Action. — Iodine,  when  applied  to  any  part  of  the  body,  acts» 
a  very  powerlul  irritant,  or,  if  in  highly  concentrated  form,  as  a  iiuld 
caustic.  The  tincture  stains  the  skin  yellow,  and  causes,  if  applied  wilh 
fiuflicient  freedom,  smarting,  some  erythematous  inflammation,  and  tiDdillf 
desquamation.  Its  repeated  ajiplicaiion  blisters  and  desD"oys  the  cutidt 
Upon  mucous  membranes  its  action  is  more  intense  than  upon  the  skio. 

AhsorpHon  and  Ehminaiwn. — Iodine  and  its  salts  are  certainly  ab- 
sorbed, entering  into  all  the  tissues  and  fluids  of  the  body,  and  contniT 
to  the  old  assertions,  even  into  serous  and  other  exudates  ( G.  Leuch'}. 
The  iodine  is  eliminiited  partly  as  an  alkaline  iodide  and  partly  in  ore^iw 
combination  (H.  Harnact').  Organic  combinations  of  iodine  used  is 
medicine  are  probably  broken  up  in  the  system,  since  Oscar  Schul*' 
found  that  after  the  ingestion  o\  the  gluten -pep  I  one- iodine  preparation  *J 
C.  Paal,  the  iodine  escaped  from  the  kidneys  without  tlie  peptone  lodiw 
has  been  found  in  the  secretions  of  the  skin  (R.  W.  Taylor'),  and,  vl- 
cording  to  S^,*  may  cxiat  in  the  saliva  after  il  has  disappeared  from  thf 
urine.  It  probably  escapes  also  to  some  extent  from  the  intestines,  bifl 
its  chief  channel  is  through  the  kidneys.  In  a  patient  under  ourcart 
laking  daily  three  hundred  and  sia;ty  grains  of  the  potassium  iodide. 
John  Marshall  recovered  daily  two  hundred  and  sixty-five  grains  from  ihf 
urine  (sec  also  Ehlers*)-  S^e  slates  that  the  elimination  is  ^it  lobe 
irregular,  so  that  the  drug  may  accumulate  in  the  system. 
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General  AcHifn. — When  taken  jnlemally,  a  single  moderate  dose  of 
Iodine  causes  mereEy  some  gastric  uneasiness  and  a  disagreeable  metallic 
tai^te  in  tlie  mouth  ;  wIicli  lar^^cr  .irnonnla  arc  ingested,  the  gastric  uneasi- 
ness inay  be  intensitied  into  violent  vomiting,  with  increased  salivary  flow, 
abdominal  pains,  and  even  purging-  In  sufficient  quantity  it  is  a  poison, 
althcugh  very  few  deatlis  have  been  recc^rded  as  caused  by  it.  The 
symptoms  produced  by  toxic  doses  taken  into  the  stomach  ate  burning 
pain  in  the  cesophagus  and  stomach,  vomiting,  purging,  smallness  of  the 
pulse,  general  deadly  pallor,  lessening  or  arrest  of  the  utJnary  secredon, 
sometimes  violent  excitement  with  convulsions,  and  collapse.  Twenty 
grains  of  iodine  are  said  to  have  caused  death,  and  two  drachms  and  a 
half  have  been  recovered  from,*  The  vomit  is  yellowish  brown  or,  if 
starchy  matters  have  been  present  in  the  stomach,  bluish.  The  injection 
ol  iodine  into  the  cavities  cf  the  body  for  therapeutic  use  has  several 
limes  been  followed  by  cyanosis,  thready  pulse,  repeated  vomiting  of 
matters  containing  iodine,  excessive  thirst,  salivation,  difficult  urination, 
swelling  of  the  eyelids,  laryngeal  pain,  various  eruptions  upon  the  skin, 
high  (ever,  and  albuminuria.  Sudden  death  may  take  place  aiter  some 
days  from  heart- failure. 

E.  Rfise^  records  a  death  following  injection  of  iodine  into  an  ovarian  cysL 
Very  soon  after  It  was  given  there  ensued  severe  thirst,  with  great  dfjness  o(  the 
throat  and  mouth,  and  then  painless  vomitinf?  of  watery  matters  containing  iodine. 
The  whole  surface  became  ^  try  pnic,  the  extremities  cyanoscd,  the  radial  pulse  very 
frequent,  but  so  smalt  that  it  could  not  be  counted,  the  urine  ve[>  scanty,  dark 
brown,  and  rich  in  iodine.  After  a  time  reaction  occurred.  For  three  days  the 
vomiting  persisted,  the  piil<ic  was  very  ff^qutnl,  lull  and  hard,  and  Ihe  cheek  put 
on  the  glow  of  hifih  fever,  hut  the  temperature  did  not  rise  above  37-i3°  C  On 
the  fc>U[th  d^y  e.xonthtrmAtuub  blotdics,  not  di^ippciiring  on  pressure,  developed  on 
the  tkin  and  in  the  mtniih,  the  spuia  tM^-une  bliwrilyH  and  menstruation  occurred 
two  and  halt  weets  too  soon.  The  urine  remained  scanty,  and  on  the  eighth  day. 
wht-n  .ill  other  symptoms  sflve  swelling  of  the  parotids  had  disappeared,  still  con- 
tained iodine,  and  waa  albuminous.  On  Ihc  tenth  day,  in  the  midst  of  appiirtnt 
convalesce  at  e,  the  patient  died  suddenly.  In  a  case  reported  hy  W.  O.  Cnlpeper* 
(wo  dmchms  ol  a  linctute  used  eictemaliv  on  a  child  of  eleven  years  cJeslroyed  all 
the  skin  from  above  llie  knees  to  below  the  ankles.  After  twenty-four  hours  there 
developed  headache,  backache,  some  diHrThi:fa.  vomiting,  K^eat  thirst,  con^ilaitl 
desire  V>  urinale.  suppression  of  urine,  priapism,  and  ^ddiness  ;  finally  there  ermncd 
dysentery  wilhoTH  n^e  of  temperature,  hiccough,  hexnoTrhage  from  the  bowels, 
and  great  giddiness  ending  in  death  on  the  sixth  day. 

In  the  experimertts  of  Jorg  and  hia  pupils,  doses  of  iodine  of  a  grain  to 
a  g^iain  and  a  half  gave  rise  to  colicky  jwins,  increased  appetite,  watery 
stools,  an  increased  accretion  of  urine,  malaise,  and  some  headache, 
When  the  dose  was  augmented  to  two  grains,  a  diffused  sense  of  heat  and 
sexual  excitement  were  supeTadded.  Other  obsen-ere  have  noted  this 
abnormal  sexual  excitement,  and  some  ha^'e  stated  that  at  times  it  is  suc- 
ceeded by  atrophy  of  the  mamma;  or  of  the  testicles.      Sttll§  aHirms  tltat 


*  For  caB«,  sec  Wnxlman  and  1\dy.  alsu  J^Tuiif/uni^  Mtd.  U'ocAensckr.,  Feti,  jm?. 
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Ihe   menstrual   flow  mny  become    excessive,   or  that  during  pregnancy] 
abortitm  may  \*e  rauseil      Very  large  ijnantilit^  of  irnime  art  asserin] 
have  been  taken  without  acrioua  results.      Julia  dc  Fcnlcncllc*  tells  <A 
man  who  look  two  and  a  half  drachms  of  iodine  without  experiencing  an] 
remarkable  efie[ns,  and   Magendie  relates  the  case  of  a  child  four 
old  who  swallowed  ten  grains  wilhout  scrioiis  consequences. t 

In  tht  experiments  of  A,  Hoyges  and  Hinz,"  preparations  of  iodine,! 
potassium  iodide,  nn<i  iodoform  in  fatal  doses  produced  in  the  Jou'er  ani- 
mals wide-spread  fatly  degenerations. 

If  full  dosea  oF  iodine  be  exhibited  continuously  lor  a  Lcn^rth  of  lime, 
A  train  of  phenomena  result,  known  as  lodism.      In  regard  to  these  there 
has  been  a  good  deal  of  diflerence  of  opinion  and  stalenient.  a  diflerence 
which  seems  explainable  only  upon   the  supposition   that  difierent  indi- 
viduals are  differently  aflected  by  the  drug.      Rilliet  (Trousseau's"  re- 
pon  on  his  memoir),  who  lias  had  wide  opiMrttinitics  and  has  apparently 
studied  the  subject  very  closely,  describes  three  forma  of  iodic  intoxica- 
tion ;  first,  that  in  which  the  symptoms  are  those  of  gastric  irntatioo; 
second,  that  characterized  by  nervous  troubles,  neuralgia,  ringirg  in  the 
ears,  convulsive  movements,  disturbed  intellection,  with  coryia,  oplithal- 
mta,   salivation,   vomiting,   diarrheea,  polyuria,  and  cutaneous  eruplionSi 
and  in  some  cases  atrophy  of  the  mammae  in  the  female  and  of  the  ffsti- 
cles  in  the  male  i  X  third,  iodic  cachexia,  caused  either  by  iodine  or  potas- 
sium iodide  continuously  used  for  many  months.     It  is  said  tc  be  inojt 
easily  induced  in  goitrous  persons,  and  is  chaTaclerized  by  rapid  eenacia- 
tion,  commencing  mostly  in  the  face,  and  severe  nervous  palpitadont of 
the  heart,  with  excessive  appetite,  which  sometimes  precedes  and  3(nIl^ 
times  follows  the  loss  of  flesh.      So  long  as  the  drug  continues  to  bft 
taken,  these  symptoms  continue  to  progress,  and  after  a  lime  bysteraw 
hypochondriasis,  with  insomnia^  manifests  itself.    The  goitre,  the  mamnuE. 
and  the  testicles  waste  away  together  ;  but  if  the  medicine  be  susp^ndrf 
and  health  gradually  returns,  while  the  abnormal  growth  reappears  *l* 
sejiudl  glands  rcjnaiii  wasted.      It  is  probable  that  some  of  the  symptcna 
in  these  cases  are  due  to  principles  taken  into  the  blood  from  thcwoadag 
thyroid  body.     The  second  form  of  iodism  of  Rilliet,  in  which  the  rifr- 
vous  symptoms  are  promineni.  has  been  spoken  of  by  other  authofittfi; 
and  Drodie  has  especially  noted  disturbances  of  vision  and  paralysL^.   I"" 
some  rare  cases  neuralgic  pains  and  other  disturfsances  of  nerve- funcaons 
have  occurred,  indicating  that  iodine  is  capable  of  causing  a  periphcflJ 
neuritis.  § 

The  most  common  symptoms  of  iodism,  as  seen  in  the  United  Stai** 
in  non-gojtrniis  individuals,  are  dull  pain  in  the  region  of  the  frontal  siniOi 


•  Qucjlcd  by  StElt^  {  Therupeittks.  II-  731). 

1  Fur  an  elBlKtrait.  tarefii]  study  ol  \X\t  acilun  ol  large  [o:ilc  dQi^ea  of  ludl jit  ap*io  1K 
lower  Qnimdls.  ace  Hoffmann  und  Schwol^r'i  Jahrfsbt^richi,  1*^79,  199- 
I  ¥in  a  case  of  wasting  of  ihe  testicles,  at-e  PhitQ.  Afed,  TTmrj,  iv.  661. 


coryis,  &ore  throat,  ptyalism,  and  an  eruption  upon  the  skin,  which  Is 

usually  an  acne,  but  may  take  almost  iiny  shape.      In  its  serious  forms  il 

_btcome5  pusLular  ur  bulU-Ukt:,  aaJ  may  bv  accompanied  by  miith  di:r- 

ititis,  u^c!e^ation^  and  even  very  violent  constitutional  distorbances.      A 

larkahle  iodic  dermatitis  hibervsG  has  been  noted  by  Besnier,  Duhr- 
ing,  anr]  R.  W-  Taylor.*  In  rare  cases  there  is  an  excessive  suscepti- 
bility to  iodine,  often  accompanied  by  marl^cd  irregularity  oE  the  iodic 
symptorns.  Thus,  we  have  seen  six  grains  ol  potassium  iodide  piven  in 
d^ly  dose  repeatedly  provoke  in  a  man  violent  conjuncdvicis  with  (tdema 
around  the  eye,  beginning  unilaterally,  but  involving  the  whole  face  in  a 
violent  erythema  with  great  subdermal  exudation,  [odic  accidents  are 
^ffcspecially  apt  to  be  severe  when  there  is  kidney  disease,  as  in  a  case  re- 
ported  by  F.  Wolf^"  in  which  forty  grains  of  potassium  iodide  given  in 
two  days  appear  to  have  produced  dealh-f 

Most  authorities  affirm  that  iodine  and  potassium  iodide  produce  sim- 
ilar symptoms,  S£e,  indeed,  asserts  that  iodine  cAtsts  in  the  blood  only 
in  the  form  of  an  alkaline  iodide,  while  H.  Kammcrcr"  and  Hinz  bdievc 
that  the  iodides  are  decomposed  in  the  tissues  and  act  by  the  liberation 
of  the  iodine.  J  We  do  not  think,  however,  that  these  views  can  l>e  ac- 
cepted 33  esubiished,  and  the  general  professional  belief  is  that  the  thera- 
peutic value,  and  consequently  the  physiological  action,  of  iodine  and 
potassium  iodide  are  different-  Iodine  i^  uniuerMlly  preferred  in  scrofu- 
/^m.  the  iJHiide  in  rhcumafisni.  Wc  have  given  the  salt  in  enormous 
doses,  and  have  seen  nervous  symptoms  in  only  a  single  case,— a  man 
who  received  for  a  long  time  two  hundred  and  seventy  grains  a  day,  and 

Kho  was  intensely  sleepy  and  siupid^  presenting  symptoms  eiacdy  similar 
I  those  of  bromism,  including  an  eruption  of  acne.  Potassium  iodide 
said  sometimes  to  produce  sudden  cedema  of  the  glottis^  accompanied 
i  excessive  dyspntpa,  and  ending,  unless  tracheotorav  lie  performed,  in 
d^dth.g 

The  action  of  iodine  upon  the  circulation  has  been  studied  by  various 
»erimenters  with  such  alleged  contradictory  results  that  at  present  the 
lost  probable  conclusion  is  that  in  moderate  aniounis  iodine  has  little 
'cct  influence  upon  the  circulation. 


•  S**  NfM'  Vryf*  Med.  Jtmm..  Noverab«r,  iBSS, 

t  Se«  alB^T  Joum.    CUfan.  and    V'tner.  Dis.,  Vt.\  JfQnekrHfr  Mfd.   WccheHschr-, 

Exihi.  and  ittiv- 

X  CdtibkU  Qlio  Bufheim  [Arck.  /.  Ejfppr.  Patii  u.  Phartn.,  ill  ).  DubujadOTlr  {Gfa. 
ifebd.,  i^j,  II  34)  found  rhal  iodmc  iuj^cttd  miv  guinea-pigs  liiifTcring  Irom  m^iligriJint 
pustule  has  noinfliiertce  Upon  the  di^?,i»e,  even  \i  Ihe  injeclkms  be  repeiit<rd  unlil  ihey 
kill  thp  anininl,  ani  Ihat  the  Mnod  Alqni>i  an  pni^nnou>J  its,  ?ver  In  other  giuinrn-plgQ.  This 
ltd  hini  Id  believe  thai  ihv  iiMlliit  eirifits  eh  The  blood  in  a  new  compound  wliich  is  not 
antiseplic  He  believ*H  this  compound  to  be  nlbiirainouii,  becajs^-  he  has  Touiid  that 
iDdine  mixed  wklh  rnilk  or  albaminrma  sctluliohs  bdou  diFjapfiean:,  so  Ihril  it  cannni  be 
recogniied  by  the  ^iDTch  te^t,  and  that  shanly  after  this  (Us;kppefl ranee  puti¥la<:tiDn 
*els  m. 

j  Nine  casM,  A.  Groenduw  (  Thft-ap.  Moti^tshefle.  1890). 
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Rose  "  bclie%'ed  that  the  ioiitde  produced  a  vascular  spasm,  but  Rioftt  subsf 
quenl  ubjiervers  have  Fusserlcd  dial  dilatation  of  the  small  vessels  takes  pU«H  »rt'' 
S^  and  I^pic(|ue  "  bt^lieve  [hat  tln^  potassium  iodide  acts  liiie  digitalis  upon  l>*^ 
heart,  bill  ihat  it  also  dilates  the  vtwels.  and  in  this  v/Ay  relieves  aneiirisri.  * 

M.  von  Zeiss!  '^  asserted  that  the  injection  oi  the  solution  of  iodine  in  sodit"^^ 
iodide  into  the  jugulnr  vein  produce*  ^  Icmpomry  increase  of  pressure  in  the  1^^* 
auricle,  with  elevation  of  the  pressure  in  the  pulmonary  arteries  and  pulmor*"*^ 
(Edemas  the  latter  phenomenrHi  being  due  to  nnmrniiig  uf  the  Missel?,  by  a  dire?*^  • 
influence  ol  the  iodine  upon  (heir  walls.  He  further  affirms  "  that  the  injection  <*^ 
the  iodine-iodtdc  solution  into  the  diiitsl  end  ol  the  carotid  (jiuses  an  increase  of  tl"»«s 
general  blood-pressure,  but  a  much  greater  increase  of  the  intna-ccrcbral  pressure,  i 
the  result  of  an  tcdemau>«s  rxuclalion,  I 

On  the  other  hand,  Prevost  And  Binei  "  have  con>e  to  the  conclusion,  with  3f>- 
parent  correctness,  Ihr^t  wfiiery  iodic  solutions  slowly  injected  into  the  veins  hav^^ 
no  effect  upon  the  circulation  unless  in  oven^'helmiiiff  amount ;  neverthefess,  t}>^ 
potassium  iodide  inJffteiJ  iiilo  the  veins  whtn  in  \ery  leel>le  do^e  causes  tempor^r^ 
rise,  but  when  in  large  do$e  marked  depression  of  the  arterial  pressure. 

Adion  /jn  Kidft^ys,  and  Ejccreiion. — During  its  passage  ihroug^h  tFk< 
kidneys  iodine  undoubtedly  exerts  an  Influence  upon  those  organs,  as  s& 
shown  by  iis  prodiidng  albumlnuna  at  times.  It  is  indeed  as&ened  tk^t 
il  occasionally-  causes  a  true  tubular  nephritis.  The  evidence  as  to  mv 
el5ect  upon  the  solids  of  the  urine  is  both  contradictory  and  iosuflicieat 

M.  Rabuteau  (quoted  by  5^)  dieted  hinifidf  for  five  days,  measured  t-^tf" 
qimntity  iif  urea  d^iily  elirninaled,  took  iodine  on  tlie  lifth  day.  and  found  a  dedA 
dtMire^se  in  the  excretion  ot  virea,  Jt  is  plain  that  this  e  r  penmen  la  tion  was  ir 
sli);hl  to  be  of  much  value,  and  Hermann  von  Boeck  *"  found  that  the  ingeSticK- 
kodine  does  not  increEise  notably  the  elimination  by  the  kidneys  or  boweK  On 
other  lirtnd,  M.  Bouchrjrd  (quoted  hy  S^)  declares  tjn  liis  |>ers<fcnf»l  experience 
iodine  doe^  hicrease  the  d^ily  elimination  ot  urea,  especi^illy  in  diabetic  patients. 
Handfield  Jones  ^'  analysed  the  urine  of  six  piitients  takinKlarge  doses  of  potassiv^^*'" 
iodide,  with  the  following  results  ;  first,  water  ijjcrcased  in  llirce  cases  ver^-  muc:r^^* 
in  one  slightly  so,  in  LwL}  dimini?^hed  ;  *kecond.  ^cidrly  increased  in  three  and  dimfi^  °~ 
ished  in  tu'ti  ;  third,  urea  increaiied  in  three  and  diminished  in  three ;  fourth,  pfic^^^^ 
phoric  acid  and  sulphuric  acid  increased  in  lour  and  dLniinished  in  tvio  ;  fifth,  chl  ^"' 
rine  increased  very  greatly  in  two  cases,  moderately  in  one,  and  decreased  In  twc:^^^' 
siAthn  uric  acid  increased  very  Eically  in  two  cases  and  diminished  in  four.  Euper  -^J 
T,  Duchesne  *  found  that  poiassiimi  Iodide  and  tincture  of  iodine  notably  increased— "™ 
the  elimination  of  uren.  while  sodium  iodide  wrts  followed  by  a  distinct  decr&i^ 
of  (his  excretion.  All  the  preparations  of  iodine  uiiod  increased  the  eiiminati<^^ 
of  uric  acid,  llenriiean  and  Corin"  find  diat  almoi^t  all  of  the  iodides  marked^ 
increase  like  elimination  {if  nitro^n  as  well  as  of  the  phosphates  and  chlorides, 
the  other  hand,  A.  Haig  ^  affirms  that  rlie  iodides  have  a  marked  effect  in  lessens 
the  elimination  oi  uric  acid  and  the  urates,  and  as  a.  result  of  thi^  diminish  th 
drlerial  tension. 

Therapeutics. — As  an  alterative,  iodine  is  of  especial  value  in  fkroM 
scrtf/ttfa.  In  those  cascti  in  which  there  is  Indolent  enlargement  of  th 
lymphatics,  which  exhibit  no  lendcncy,  or  but  little  tetidenc>\  lo  su| 
purate,  jt  js  of  especial  value.      Except  in  very  acute  cases,  however. 


•  See  alau  Pierrot  {jVawn-  Thesis.  iSgo.  jio). 
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should  always  be  tried,  even  when  the  glands  do  tend  towards  suppura- 
tion, espedaUy  as  it  exerts  a  very  beneficial  influetire  upon  the  ulcers 
Idt  jfler  suppuration.  In  other  lornis  of  acrofuloua  disease,  in  chronic 
^niargcmertls  o\  the  joints,  and  b^ne  affectti^tis  ot  such  nature,  iodine  is 
often  of  great  service.  As  scrofulosis  is  generally,  if  not  always,  associ- 
ait^d  with  lowered  nutrition  and  with  ana:Enia,  cod-liver  oil  and  irun  in 
some  form  should  usually  be  administered  as  adjuvants.  At  the  same 
time  that  the  drug  is  exhibiti.<l  internally  in  ttiese  oises,  its  ointment 
should  be  freely  applied  to  the  enlarged  and  induraEed  glands^  Expe- 
rience has  demonstrated  the  value  of  iodine  in  true  ^c7i>e.  All  tumors 
o(  the  thyroid  body  ore  not  goitre,  however  ;  cystic  degeneralion  o(  it  is 
very  common,  and  Is  in  no  wise  benefited  by  iodine.  It  is  In  simple 
hypertrophy  of  the  gland  that  iodine  used  inlemally  and  applied  exter- 
nally over  the  tumor  is  bencftcial.  During  the  acute  stage  of  cnlai^c- 
ment  the  use  of  leeches  is  often  of  great  benefit,  and  whenever  much 
tenderness  exists  should  precede  the  ejihibltiou  cif  the  drug.  In  phiktsis 
iodine  sometimes  does  good,  but  only  in  the  most  chronic  cases  :  and  in- 
halations of  its  vapors,  as  have  been  recommended  by  Piorry.  can  be  of 
5er\'ic€  only  by  stimulaling  the  bronchial  mucous  membrane  and  the  sur- 
faces of  cavities.  When  softening  is  progressing  and  the  lung  breaking 
down,  iodine  appears  to  hasten  the  process. 

Local  Application. — As  a  simple  counter-irritant,  iodine  b  very  fre^ 
quently  employed  when  it  is  desired  to  maintain  a  mild,  persistent  influ- 
ence, as  in  chronic  rfi^tAtnatic  affccticHS  and  sometimes  i'^phthists^  For 
this  purpose  the  tincture  is  generally  preferred,  and  it  should  be  applied 
freely  once  or  twice  a  day,  or  every  other  day,  according  to  the  susccpli- 
bihty  of  the  patient's  skin.  In  various  alTccEions  of  the  skin  iodine  h!i3 
been  employed  with  asserted  advantage.  In  erysipeiat  ot  the  skin  very 
beneficial  results  have  been  ascribed  lo  its  local  use.  but  great  care  ia 
necessary  lest  it  be  applied  too  stJong.  We  have  seen  very  aerious 
results  from  the  destruction  by  it  of  the  skin  in  this  aflection.  U  the  full 
strength  of  the  tincture  he  used,  it  should  be  applied  at  first  very  lightly, 
and  noi  more  than  once  in  the  twenty-four  hours,  ]n psoriasis,  in  ac7t^, 
and  \t\  parasitic  skin  diseases  it  has  been  used,  hut  holds  only  a  second  rank 
among  remedies.  In  a  similar  manner  it  is  employed  in  various  chronic 
diseases  of  the  niucous  membranes,  such  as  estma,  lexuorrhita,  chroni€ 
cysiitiSt  chronic  dysenierry,  and  scrofulous  ophthaimia^- — whenever,  in  a 
word,  an  alterative,  stimulant  action  b  desired.  In  cases  of  rctroction  of 
f he  gums,  with  consequent  Ino'^ening  of  the  teeth,  SciU^  recommends  the 
application,  with  a  camel's-hair  brush,  after  each  meal,  o|  a  watery  solu- 
tion (one  grain  lo  a  fiuidounce)  of  iodine,  the  mouth  being  immediately 
afterwards  washed.  The  most  important  external  use  of  iodine  is  as  a 
resolvent  in  cases  of  indolent  i^fatidular  hypertrophic  enlargement,  and 
where  there  arc  large  watery  exudations,  as  in  some  forms  of  ihroni^ 
pteurisy  and  of  diseased  joints^ 

Iodine  has  been  very  largely  employed  by  injection  into  serous  cysts. 
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as  in  hydrocrU,  (or  the  purpose  of  exciting  inflammation  and  tausrrig 
oHiteration  of  their  cavity  ;  but  this  use  *A  k  is  purely  surgical,  and  ibe 
reader  is  referred  to  treatises  upon  such  subjects.  In  chronic  cn*py<na 
ihe  injecilun  of  icxiine  afier  free  exit  has  been  given  to  the  pus  is  often  c4 
the  grcalot  service.  The  solution  m  the  beginning  should  be  vnery  weak. 
containing  not  more  than  six  grains  each  of  iodine  and  of  potassium 
iodide  in  a  pint  ol  water  ;  with  this  the  pleura  should  bo  daily  vra&hed 
out,  tile  strength  of  tlie  solution  being  gradually  increased. 

Administration. — Iodine  is  never  administered  in  solid  form;  nof 
should  [he  tincture  be  given  ir^lemally,  because  the  iodine  is  precipitated 
by  ihe  watery  juices  of  the  stomach. 

The  only  preparation  of  iodine  for  internal  use  is  LiQt;oR  Iodi  Om- 
Posirus —  Compound  SeiutioH  of  lodim  —  Liigol*s  Soiuiian,  U.  5h 
( Iodine,  one  pan  ;  Potassium  iodide,  two  pans  ;  Water^  seventeen  parts- » 
As  iIlc  poCassium  iodide  holds  the  iodine  in  solution^  this  preparation 
may  be  freely  diluted  without  precipitation,  and  may  even  be  used  hypo- 
dennically,  as  suggested  by  Da  Costa,"  in  glandular  enlargements.  The 
dose  is  ten  to  fifteen  drops  (o,6-i  C-c, ),  well  dihited. 

For  external  use  there  are  a  tincture  [Ttnctura  Iodi — seven  per 
cent.,  U.  S.)  ard  an  ointment  (Ungues'TUM  Iodi  :  Iodine,  four  pans: 
Potassium  iodide,  one  pan  ;  to  one  hundred,  L".  S. ). 

Iodine  has  been  used  hypodermically.  but  usually  produces  so  much 
local  irrilation  as  to  forbid  its  employment.  According  to  A,  O.  Squicr," 
the  following  may  be  injected  almost  without  causing  pain. 

Eucalyptol,  Ihirty-two  minims  ;  Guaiacol,  pure,  sixteen  minims  ;  Iodoform. 
eight  pp^ins ;  Iodine,  four  p^insj  Oil  of  sweel  almonds,  sterifiied.  ^ulBcicnl  to 
make  one  ounce.     Dose,  leu  to  thln>'  uiiniiua,  hypudeni^iLiiilly. 

SvRijpus  AciDi  IlvDBJOiHCT.  U.S. — Synip  of  Hydriodic  Acid  is  a 
syrupy  solution,  containing  about  one  per  cent  by  weight  of  at>soluic 
hydriodic  acid.  For  practical  purposes  hydriodic  acid  may  be  considered 
pure  iodine  ;  so  that  sixty  grains  (teaspoonful)  of  thif  official  syrup 
itain  practically  aix-lentha  of  a  grain  of  iodine,  and  are  therefore  equal 
to  a  little  over  one  grain  of  potassium  iodide.  The  syrup  is  transparent 
odorless,  and  has  a  sweet,  somewhat  acidulous — to  most  persons  inde- 
scribable— taste.  As  a  simple  aherative  in  n  on -syphilitic  cases,  from  one 
to  two  Huidrachms  (4-7  C.c.)  may  be  administered,  well  diluted  ;  tn  the 
treatment  of  syphilb  it  is  too  weak  to  be  relied  upon. 


POTASSII   lODIDUM^POTASSIUM   lODIDR.     U,S_ 

This  salt  occurs  in  white  or  cohjrleas,  generally  cubic,  cr>*stals.  solu- 
ble in  Oh  75  part  of  water  and  in  eighteen  parts  of  alcohol.  If  to  it^  solu- 
tion starch  be  added,  no  blje  color  should  arise,  but  on  the  pas&age  of 
chlorine  the  i:haracleristic  iodine  reaction  should  lake  place,  owing  to  the 
liberation  ol  the  metalloid  by  the  gas  ;  or  if  sulphuric  add  be  added,  a 
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purple  tint  gradually  appears,  and  deepens  into  bin?  :  a  spontanecu^  Nue 
color  betrays  ihc  prest^ncc  of  the  potassium  iodalc,  a  harmful  adulteration. 
At  a  dull  red  heat  potassium  iodide  fuses  into  a  crystalline  mass  ;  by  a 
bright  heat  it  is  decomposed, 

Physiologicai.  Action, — Potassium  iodide  influences  nutrition  in  a 
manner  sitnilar  to  iodine  ;  indeedn  most  authorities  teach  that  their  action 
is  identical  ;  yet  ir  therapeutir*  they  find  a  different  range  of  employ- 
I  merit.  I.  Wallace'^  has  found  that  the  iodide  lessens  the  el iini nation  ol 
L  lime  salts  through  the  kidneys  ;  but  his  analyses  were  not  suflicientJy 
^K  repeated  to  prove  that  this  is  a  constant  effect.* 

^™  Theraprutics. — la  certain  forms  ol  rhrumaii^m  potassium  iodide 
r  ia  of  value.  In  the  eadyi  active  stages  of  injtamm&tory  rheumatism 
^^  il  is  useless ;  but  later,  when  the  joint  symptoms  persist  in  a  subacute 
^H  form,  the  iodide  comes  very  well  into  play.  \x\  snbacuit  ^x  museular  rfitu- 
^B  mafism  the  iodide  is  an  efficient  remedy.  Often  when  the  symptoms  are 
^^  very  acute  it  may  advantageously  be  combined  with  the  alkalies,  and  in 
lingering  cases,  especially  where  there  is  reason  to  suspect  a  gouty  taint, 
with  colchicmn.  hi  sciaiica.  in  lumbago,  and  \\\  rftrumatu  ticiiraigia  fol- 
^_^  lowing  exposure  to  cold  or  wet»  as  in  all  other  forms  oi  subacute  rheuma- 
^B  lism,  much  is  to  be  hoped  for  from  its  use.  Tn^^f/ it  is  of  lees  service 
^^  than  in  Theumatism.  but  in  the  chrome  form  of  the  disease,  and  in  the 
'  irregular,  inherited  gout  which  so  frequently  appears  as  neuralgia  or  other 
j  anomalous  affection,  it  adds  to  the  efficiency  of  small  continuous  doses  of 
[  colchicum.  In  rheumalie  gotd,  or  rhenmatoui  tirihriOs,  il  should  be 
i  tried,  although  little  ia  to  be  hoped  for  from  its  use.  There  is  a  good 
deal  of  clinical  lesdmony  as  to  the  value  of  potassium  iodide  given  con- 
J^_  tinijously  l^tween  the  paroxysms  of  asthma.  This  disorder  appears  at 
^H  times  to  bear  a  close  relation  to  irregular  gout  or  rheumatiisii],  and  it  \a 
^^  probably  under  these  circumstances  that  the  remedy  is  efheient.  In 
^^  Uriiary  syphilis,  including  in  the  term  all  cases  of  syphilitic  bone,  visceral, 
^H  or  nervous  disease,  the  remedy  is  really  of  inestimable  value.  It  must 
^^  be  given  freely,  and,  when  there  Js  no  cachexia,  may  be  Qdvantageoualy 
combined  with  the  mercury  bichloride-  It  is  scarcely  in  place  hereto 
enumerate  all  the  forms  which  lertiary  svjjhilLs  may  assume  ;  but  the 
iodide  is  useful  wherever  the  dyscrasia  has  existed  lor  a  length  of  time. 

Potassium  iodide  appears  to  have  the  power  of  promoting  absorption 
of  serous  fluids,  and  certainly  is  of  value  in  chrofiic  pUnritis  with  effusion, 
in  chrmiic  pericarditis^  and  even  in  chrmik  hydrotephalm. 

In  aortic  aneurism  large  doses  of  potassium  iodide  with  continuoua 
rest  in  the  horizontal  position  are  much  used- 

In  various  chronic  m^taiUc  poistmings  the  potassium  Iodide  is  of  great 
service.      With  both  lead  and  mercury  it  forms  double  salts,  which  are 


*  ^or  s  research  upon  the  phyfii(ilL>elral  acEion  of  \^j%q.  amoikdls  of  potofAiuni  loditle 
Injected  into  Ihe  hlood,  aee  ArfrilrH  ohj  dmt  Pharwak.  Lahitrai'^--  i**  Jlfastati.  i-  i^S, 
As  It  does  not  seefii  tothrcm  light  upoo  the  therapeutic  use  of  the  dtvg,  It  b  nut  here 
AnolyietJ- 
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soluble,  and  there  is  very  gocxl  reason  for  believing  that  the  Formation  of 
these  salts  lakes  piaffe  in  the  economy,  and  that  the  metal  which  has  ht^en 
lyin^  ill  an  insoluble  condition  in  the  various  lisaues  '\s  taken  up  and  ex- 
creted. Severe  salivation  and  ulcerative  stoniatilis  have  sometimes  re-, 
suited  from  the  use  of  the  potassium  sslt  in  those  who  had  previously- 
taken  large  quartilits  of  mercury  :*  and  in  Mdseu's  experiments,  dogs 
to  which  insoluble  preparations  of  mercury  had  previously  been  given 
without  the  induction  of  severe  symptoms  afterwards  died  under  the 
action  of  the  iodide,  the  inercury  also  having  appeared  in  their  urine- 
The  experiments  of  Mayengnn  and  Bcrgerct  fquoted  in  the  article  on 
Mercurj')  aHord  striking  confirmation  of  these  facts,  and  seem  to  render 
the  evidence  irresistible  th<il  the  iodide  does  cause  the  elimination  of  mer* 
cury.  In  rcgrard  to  lead,  the  researches  of  Parkes^  Gooldcn,  Swi[i, 
Melherbe,  Sieveking^f  and  Marshall ""  have  shown  that  very  frequently 
in  cases  of  chronic  lead -poisoning  the  e^fhibition  of  potassium  iodide 
causes  the  appearance  of  lead  in  the  urine.  This  chemical  evidence  13 
abundantly  corrobornted  by  clinical  experience,  so  that  in  all  cases  of 
chronic  metallic  poisoning  the  persistent  use  of  potassium  iodide  should 
be  tried. 

Administration.— The  ordinary  dose  is  ten  grains  (0.6  Gm.  ]  three 
tiroe$  a  day.  but  much  larger  quantities  may  often  be  given  with  impunity, 
and  in  internal  syphilitic  aSecLions  may  be  necessary.  In  the  latter  class 
of  diseases  the  best  plan  is  to  begin  with  twenty  grains  (1.3  Cm.)  three 
times  a  day,  and  rapidly  to  increase  the  amount  until  drachm  doses  are 
reached,  or  frontal  pain  or  other  symptom  of  iodism  produced.  The 
best  substance  for  disguising  the  very  disagreeable  taste  ol  the  drug  is 
the  compound  syrup  of  sarsaparilla.  IJncuentxjm  Potassii  Iodjdi, 
U,  S.,  contains  twelve  per  cent,  of  the  iodide. 

Liquor  Arsent  etHvdrargvri  Iodidi.  U.  S. —S&Iai ion 0/  Arsenic 
and  MtrcuTif.  lodidf  contains  one  per  cent,  each  of  ihe  arsenic  Iodide 
and  the  red  mercury  iodide.  It  was  originally  suggested  by  a  surgeon 
of  Dublin^  by  whose  name  it  is  very  generally  known.  Dottoi^an  s  So//*- 
Hon  [s  R  powerhil  alteraiive,  used  chiefly  in  very  obstinate  chronic  scaly 
sh'tt  t/rseascs.  when  the  local  action  is  of  a  very  low  grade,  and  in  chronic 
r&eumalism.  It  (s  an  e?(ceedingly  active  preparation,  very  capable  of 
acting  as  a  corrosive  poison,  and  when  administered  a  little  too  freely  b 
said  sometimes  to  cause  salivation.  When  applied  locally,  it  acts  as  a 
violent  irritant.  The  dose  is  from  three  to  ten  drops  (c.2-0.6  C.c, ),  well 
diluted. 

AHMONll   lODIDUM— AMMONIUM   IODIDE.    U.S. 

Ammonium  iodide  occurs  in  minute,  colorless,  cubical  crystals,  or  as 
awhile  granular  powder,  hygroscopic,  without  odor  when  colorless,  on 
exposure  becoming  yellowish,  and  emitting  a  slight  odor  of  iodine,  and 

•  See  Bucid  {Brii.  and  Par.  Mfiiitn-Chit'.  Rrt'  ,jfi  sos)  for  »  51  ri king  caw. 
t  Set  Stillfi's  Therapeutics.  l\.  73i-  Blatichard  &  Lea,  i«64- 
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having  a  sharp  saline  taste.  Ammonium  iodide  resembles  cloaely,  in  its 
action,  iodine  and  potassium  iodide,  and  has  been  employed,  both  exter- 
nally and  internally,  as  a  resolvent  in  sccattdary  syphUis,  chronic  rfifuma- 
Hsm,  in^spienf  pftthisis.  and  in  a  variety  of  forms  ol  stroftdaus  disorder 
with  glandular  enlargements-  The  ointment  (one-half  to  one  drachm 
to  an  ounce)  has  been  used  in  Irpra,  psoritzsis^  scrv/itioiis  glands,  etc. 
As  the  iodide  is  decomposed  by  the  air,  the  ointment  should  he  kept 
m  well-slopped  bottles.  For  internal  use  the  dose  o[  ammonium  iodide 
is  from  three  to  ten  grains  (aa-o.6  Gm, ).  in  dilute  solution. 

STRONTII  lODIDUM— STRONTIUM  IODlD£,  U.S. 
Stroniium  iodide  occurs  in  colorless,  transparent,  hexagonal  plates, 
odorle^is.  and  having  a  bitterish,  saline  taste.  It  is  delitjuescent,  and  on 
exposure  lo  air  and  light  becomes  yellow.  It  b  soluble  in  0.6  part  of 
water  at  15°  C  (59°  F.)  and  in  0.27  part  of  boiling  water.  This  salt 
has  been  brcught  forward  as  a  means  of  obtainin^i  the-  alieratlve  influence 
of  an  iodide  without  causing  irritation  of  the  intestinal  tract  or  depression 
of  the  general  nutrition.  It  contains  about  56-5  per  cent-  of  iodine,  and. 
although  its  actual  value  has  scarcely  as  yet  been  made  out,  may  be  sub- 
stituted for  potassium  iodide  in  various  diseases.  The  dose  is  from  five 
to  ten  grains  <o.;(-o.6  Gm, ),  increased  pro  re  nain.      It  is_best  adminis- 

Iered  in  solution. 
tODOFORMUM— IODOFORM.     U.S. 
This  substance  was  di^icovi^red  by  S^rullas  in    1S33,  and  was  intro- 
bleed  ^s>  a  remedy  by  Glover  in   1837.  but  did  not  become  ofllicial  until 
he  i38o  revision  of  the  U,  S.  Pharmacopceia.      It  occurs  as  small,  pearly- 
yellow  crystals,  having  a  strong,  persistent,  saffron-like  odor,  insoluble  in 
^hraler.  but  readily  soluljle  in  alcohol  and  in  ether. 

^^  Local  Action. — In  itself  iodoform  15  a  non-irritant,  slighdy  desiccant 
powder,  which  appears  to  be  imbued  with  local  anaesthetic  properties, 
so  that  the  rectum  may  be  so  benumbed  by  a  suppository  containing 
iodofonn  that  defecation  may  take  place  without  the  knowledge  of  the 
individual.  By  decomposition  nnd  formation  of  new  compounds  iodo- 
form becomes  a  locally  active  sulisrance,      (See  page  4S3.) 

Absorption  and  Elimination. — Iodoform  for  the  products  of  its  de- 
composition) is  absorbed  very  slowly  by  the  alimentary  canal,  but  in 
■wounds  it  is  taken  up  with  comparative  freedom,  Zeller^  believes  that 
there  is  always  an  albuminous  compound  of  iodine  formed  at  the  seat  of 
absorption.  The  iodine  escapes  from  the  body  by  all  the  secretions  as 
well  as  by  the  breath,  partially  as  an  iodide,  partially  as  an  iodate,  and 
tally  in  the  form  of  a  new  organic  compound  of  iodine.*    According 


For  an  impoElonl  bibtliiErDphv.  fife  the  pap«T  of  M.  Rummu.  For  details  as  ret 
Iiriiralion  and  JUtussIor  of  mtihod^fff  fitnllnii  the  \\*^\wv  hi  Ilic  urinr^  consuU  loliannca 
Grundirr  iSthmiJr's  fahrb..  ctll,  2%i\.  Hamatk  t  Berlin.  ATm.  WW*mj[*r.,  iftS.v  No- 
47  .  iilstt  Zeiu.  f.  I'hvsior.  Ounn..  1884^  \iii,  158},  A.  Zetlcf  [Arth.  /.  A'/m.  Ckir,.  nvili, 
59o],sinc]E  Baumann  (5rAiwVf'j^Ar&-,cdJ-335;  I'erAandl.  Deulsck.Geieit. /.  Chtmw. 
Berlin,  \9A3.  li.  ilq). 
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to  the  researches  of  Rummo,  the  elimination  of  iodine  commences 
within  one  liour  diter  the  ^iotaaciuc  ingestion  of  the  iodoform,  and  ^oes 
on  30  slovty  that  the  haloid  can  be  found  in  the  urine  three  days  later 

G^n^ral  Effects. — In  the  largest  therapeutic  doses  (live  10  six  grains) 
iodoform  produces  no  syinploms,  and  we  know  nf  no  cases  of  pofaoning 
by  its  intcrritLl  adminbtration.  On  the  other  hand,  iu  surgical  use  has  led 
lo  a  number  ol  fatal  poisonings.  The  symptoms^  as  recorded,  have  been 
very  various.  They  may  be  preceded  by  general  malaise  for  a  day,  and 
then  auddenly  burse  forth,*=  In  the  most  characicrisiic  and  severe  cla» 
of  cases  the  phenomena  resemble  somewhat  those  oi  meningitis,  and  may 
be  somnolence,  deepening  into  stupor,  with  contracted,  motionless  pupils, 
or  resdessncss,  ending  in  active  delirium,  in  either  case  the  temperature 
being  nomial  Ar\d,  the  pube  exceedingly  rapid.  A  peculiarity  of  these 
cases  seems  to  be  that  death  usually  follows,  although  ihe  symptoms  have 
develo|>ed  abrupdy  and  the  dressings  have  been  removed  at  once.  Schede. 
of  Hamburg,  describes  six  classes  ol  cases,  his  sixth  form  being  that  jusi 
spoken  of.  1.  High  fever,  without  other  phenomena-  n.  Fever,  with 
mild  gastro- intestinal  irritation,  depression  of  spirits,  and  rapid  pulse  ; 
recovery  almost  invariable.  3,  V^ry  rapid,  soft  pulse,  150I0  iSo,  no  fever; 
great  danger,  4.  Very  rapid  pulse,  with  high  lever ;  death  almost  in- 
variable. 5,  *After  severe  operations,  rapid  collapse  and  death,  A  form 
of  poisoning  with  melancholia,  dilated  pupib,  and  hallucinations  b  also 
described.  A  roseola-like  dark  red  eruption  has  been  noted  in  some 
cases  of  poisoning,  and  even  when  the  constitutional  symptoms  are  very 
slight  there  may  be  an  extensive  erythema. f  In  some  cases  of  iodoform^ 
poboning  convalescence  has  been  very  protracted,  the  patient  remaining 
in  a  condition  of  unconsciousness  or  semi-consciousness  for  some  days, 
with  complete  loss  of  memory  and  some  evidences  of  mental  disturbance. 
According  to  De  Schwcinitz,  in  very  rare  instances  iodoform  has  pro- 
duced amaurosis  or  amblyopia  with  scoEomata. 

On  account  of  the  indefinileness  of  the  symptoms  of  iodoform-poi- 
soning  great  importance  attaches  to  any  positive  means  of  recognising 
the  nature  of  the  illness.  Burlureaux  affirms  that  if  a  piece  of  stiver 
be  placed  in  the  mouth  of  a  person  sufTering  from  iodoform- intoxication, 
the  laste  of  garlic  will  f>e  immediately  perceived,  and  thst  if  some  of  the 
saliva  be  mixed  with  calomel,  a  canary-yellow  precipitate  of  mercurial 
iodide  will  be  obtained  ;  according  to  Sasse.  if  a  pinch  of  powdered 
calomel  be  placed  upon  a  saucer,  and  a  few  drops  of  the  urine  from  a 
case  of  iodoform -poisoning  be  mixed  with  it  by  means  of  a  glass  rod,  the 
yellow  color  will  appear  fycllow  iodide).  These  tests  prove  only  that 
the  patient  b  under  the  influence  of  some  compound  af  iodine,  but,  if 
correct,  must  in  many  cases  be  sufficient  for  the  purposes  of  the  prac- 
titioner. 


•  Ctue,  /Vn/fr*.  Mid-  Worken^ehr.,  It.  ia^ 

t  Cases,  Jntfm.  Cmtg.  C<*p*fnhageit,  \9^,  Sect   Dennatol,,  ttS, 
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NotwJthstaridmg  numerous  experiinenls  upon  the  lower  animaLsi  fur- 
ther  research  is  necessary  before  any  positive  knowledge  can  be  reached 
as  to  the  phyatologic^  jc:lLun  of  LodoEorji^^  although  k  is  probable  dial  it 
acta  very  much  a^  does  iodine. 


Thp  symptoms  produced  by  iodoform  in  ilie  irog  are  said  to  be  mii^iciilar  relax- 
ation with  ■LometJmes,  at  a  later  ^tage,  convulsive  moveni^nts.  In  the  higher  ani- 
mals  large  but  aan-tox!c  dcMi^a  prcxlucc  symploms  of  inloxication,  tottering,  weak- 
nesis,  dud  iass  of  apfjct'ite.  but  no  vonutiiiK  ,  fatal  dose^  cause  anL^stlLCsia,  narcosis, 
convolsionSn  with  violent  opistholunoSn  hurried  or  irregular  breatliing.  slow,  feeble 
pul^e,  and  Anally  death.  A-  Hoyge? '  found  thai  in  dog^  and  cats  toxic  do^es 
caLi.'ied  deep  sleep  without  loss  of  refl^?*  activity,  but  that  in  rabtnts  no  sleep  re- 
suited.  Very  fretiuenlly  after  these  large  doscy.  especially  when  ihcy  are  repeated, 
there  is  great  g^iro-iniestinal  disturbance.  dN  \s  ^luwn  by  vomiling,  diarrhcca.  and 
dysentery',  with  bloody  discharges.  The  action  of  the  drug  upon  the  circula- 
tion has  been  especially  stiidied  by  Kummo.'  He  ftnds  that  in  the  irog  the 
rate  of  the  cardiac  palwlions  h  Icjisencd,  and  for  a  tinie  the  cntr^  of  the  ventric- 
ular systole  is  increased,  but  afterwards  llie  pulsations  Ijtxome  feeblen  and  finally 
the  heart  \s  arrp^Ied  in  c[ia<!tole ;  the  contractions  cannot  he  re-e^tiblUhed  by  the 
use  of  atropine.  In  the  mammat  the  rate  of  the  pul^e  is  decreased,  and  after 
small  doses  the  arterial  pressure  is  at  first  increased-  By  large  doses  the  press- 
ure b  much  dimini^ihed.  Section  oi  the  pneumogaslrica  doe^  not  afTecl  ilic  car- 
diac acdon  of  the  dnig.  After  very  large  doses  there  are  albuminuria  and  even 
ha^maturia. 


These  various  researches  wottid  iadicate  that  the  iodic  compounds 
liberated  by  iodoform  are  univeri^al  poisons,  and  that  the  coodusion  of 
Rammo  is  conrect, — namely,  that  iodoform  acts  tjpon  almosc  all  the 
tissues,  but  primarily  upon  the  nerve-centres  and  subsequently  upon  the 
nerve-trunks  and  on  the  muscles. 

After  death  from  iodoform  a  very  wide-spread  fatty  dogeneratioti  is  to 
be  found.  This  change  appeats  to  commence  in  the  liver  and  rapidly  to 
involve  all  tbsucs  of  the  body.  Floucaud*  slates  that  there  is  a  very 
distinct  alteradon  of  the  blood -corpuscles. 

THKkAPEUTJfs. — At  one  time  iodoform  was  used  to  a  considerable 
extent  as  an  internal  alterative  and  analgesic  in  chrome  syphilis,  espe- 
dally  when  there  were  severe  rkeumalu^  neuralgi^^  or  night-ptxirts.  It  has 
also  been  employed  as  an  absorbefacient  substitute  for  iodine  in  various 
lymphatk  tumars  and  serifus  tjfttsions.  In  syphilis  various  chnlcians  have 
borne  testimony  to  the  advanta^eousness  of  its  hypodermic  use,  three  to 
five  grains  a  day.  It  seems  to  have,  howei'er,  no  superiority  over  the 
simplfr  iodine  preparalinng,  and  to  he  much  less  certain  and  definite  in  its 
action^  so  that  its  internal  use  has  pnased  completely  out  of  vogue.  On 
the  other  hand,  as  a  local  remedy,  it  has  continuously  asserted  itself  in 
the  face  of  very  numerous  substitutes,  and  is  used  to-day  a<4  frequently  as 
it  ever  was.  It  is  uscFtil  in  cases  of  painful  ukers.  even  when  they  are 
cancerous,  serving  to  alleviate  pain  and  to  promote  cicatrization-  At 
first  employed  especially  in  sypAifi/ic  afffcti&ns,  it  is  now  known  to  act 
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equaJl/  well  in  indt>imt  kg  ulcers^  in  burns,^  and  in  other  non-specific 
abrasions,  and  it  is  ihoughl  to  be  not  only  a  local  anesthetic,  bin  also  a 
decided  allmuUnt  to  nutrition.  Within  the  last  few  years  it  has  been  very 
freely  employed  as  an  antiseptic  dressing  to  u^tjunds,  and  the  testimony  ts 
so  strong  that  it  is  difficult  to  avoid  believing  that  it  is  one  of  the  most 
reliable  of  tlie  antisepticsH  It  i5,  however,  affirmed  to  ha^'e  do  power  id 
preventing  erj-sipelas,  and  used  freely  is  very  dangerous  lo  the  patients. 
It  is  employed  either  Li  the  form  of  powder  dusted  in  the  wound,  or  as 
dressings  saturated  with  it,  the  first  method  being  at  once  the  more  eifec- 
live  and  the  more  dangerous. 

The  danger  of  iodoform -poisoning  in  a  surgical  case  vanes  not  only 
with  the  amount  of  iodoform  usecl,  hut  also  with  the  form  of  the  iodoform 
and  the  seat  of  the  application.  The  more  finely  powdered  the  iodoform 
the  greater  its  activity,  and  serious  absorption  is  especially  apt  to  take 
place  from  the  peritoneal  surfaces, f 

In  i83&  Fiirst  described  furuncular  and  ec2einatous  inflammation  pro- 
duced by  the  contact  of  iodoform  with  the  skin.  Krcvet'  affirms  thut 
this  irritai[on  can  rapidly  be  relieved  by  momentary  applications  of  very 
hot  water  to  the  part. 

The  good  results  which  have  followed  the  surgical  use  of  iodoform 
as  an  antiseptic  dressing  have  led  to  a  series  of  Investigations  as  lo  its 
action  on  the  lower  organisms,  with  results  which  are  apparently  at 
variance  with  previous  surgical  teachings.  In  November,  1886,  Dc 
Rjyter  announced  at  a  meeting  of  the  Berlin  Surgical  Society  that  the 
powder  of  iodoform  has  little  or  no  effect  in  preventing  the  development 
of  bacteria,  and  that  when  it  is  mixed  with  rapidly  infective  bacteria,  like 
those  of  anthrax,  it  does  not  sensibly  inHuence  the  development  of  the 
disease  which  is  caused  by  inoculation  with  the  mixture.  This  has  beer 
confirmed  experimentally  by  Kronachcr*  who  employed  the  bacteria  of 
erysipelas  and  of  anthrax  ;  also  by  K  Baumgarten,t  who  hirther  found 
that  iodoform  powder  mixed  with  the  tubercular  bacillus  in  cultivating 
apparatus  did  not  prevent  its  ordinary  development  and  that  the  bacilliu 
mixed  with  iodoform  powder  when  introduced  into  guinea-pigs  and  ral>- 
bits  produced  rapid  tuberculosis  ;  also  by  Liibbert/  with  the  Staphylo- 
coccus pyogenes  :  also  by  Chr,  Heyn  and  Thorkll  Drovsing,"  who  found 
that  iodoform  has  no  influence  upon  the  development  of  the  Staphylococcus 

•  &Hr-iti,  Tr^atmettt  o/.—Al  a  discus^iGP  of  the  rntcrnalionnl  Congress  of  Dtrrou 
tology,  in  i9fi9,  the  concluarDii  woa  ivEtcliGtl  that  the  beat  (rvntnicnl  of  bijrii^  in  ihc  bcfiD 
ning  h  Lo  cat  l^c  Inilld:,  wash  the  pari  with  a  very  weak  sclutjon  ol  aalL  and  then  drc»A 
wltti  iodofurm  gauie^  or  a  F»Jiiadt  of  iodolorm,  nnd  cover  with  ojl-allk.  In  the  lattt 
slogcQ,  after  the  scpntation  of  the  eachara,  according  to  Hi^bra,  iodoform  retards  dlAtri- 
xatinn,  whilst  a  oav  or  twu  per  cent,  aolution  of  r^sorcin  bgat^na  epitbdiuni  formatton, 

I  In  Ji  case  ld  which  an  exttOAive  intrB-pcrilontral  drcaairtg  of  iodolorm  pjauic  W 
usedf  andsL-ven  grainaof  cjilomcl  given  by  the  mouth,  violent  imtant  poisoning,  wtth 
ntimerousliloodymacouastoolsatBhari  intervaK  ncciirred,  cvidenOyaa  the  rcsuttoftbf 
fdrmaliDa  of  the  mercurous  ioiJidc  in  the  Qlinipnlary  canah— F.  F.  Simpaan  in  a  letter 

J.  A  curious  fact  ma<Ic  out  by  Baumi^attcn  was  that  nibbinf^  the  bacLUaa  of  atithrai 
witli  jkny  hnrd  powder  ajiparenlly  mcchamcally  kills  the  organjam. 
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p)'ogenes  or  oi  the  coccus  of  pneumonia  or  of  the  Bacillus  subtilis  ard 
olh«  organisniSj  and  conclude  thai  ii  h  not  only  worthless  as  an  antisep- 
tic, bul  may  even  be  the  mean*  of  carrying  the  septic  organisms  into  the 
system;  also  by  Johann  Olsen,'  with  various  bacterial  organisms;  also  by 
Konige."  On  the  other  hand,  H.  Sattler,"  in  hU  experiment*,  found  that 
when  he  impregnated  threads  with  iodoform  and  micro-organisms  and 
then  placed  them  in  culture-apparatus,  the  iodoform  had  a  very  distinct 
effect  in  checking  the  development  of  ihe  bacteria,  and  De  Ruyter  st^ites 
thai  if  instead  of  using  the  iodoform  powder  he  cniplojed  an  ethereal 
solution  in  which  decompoanion  ol  the  iodoform  had  iilready  commenced, 
there  was  a  distinct  effect  upon  the  organisms.  In  a  further  seri&s  of 
experiments  De  Ruyter  showed  that  iodoform  is  decomposetl  by  blood, 
5cr(im,  and  other  organic  fluids  in  which  micro-organisms  arc  growing, 
and  apparently  proved  that  the  decomposition  is  produced  by  the  pto- 
maines developed  by  the  growing  organisms.  These  general  results  have 
been  abundantiy  confirmed  ;*  the  antiseptic  properties  of  iodofonn  de- 
pend upon  its  decomposition,  and  its  action  is  most  favorable  when  the 
processes  of  fermentation  and  of  chemical  activity  are  most  energetic,  t 

The  clinical  results  iichitvtd  by  surgeons  are  so  concordaEit  and  so 
decided  that  the  practical  value  of  iodoform  in  the  treatment  of  wonnda 
and  ulcers  must  be  considered  established-  It  is  possible  that  a  part  of 
the  good  influence  of  the  iodoform  is  due  to  a  specific  effect  upon  the 
tissues  of  the  wounds*  Further,  the  powder  of  iodoform  may  have  a 
very  distinct  protecting  power  both  mechanically  and  by  the  dryness  of 
the  wound  which  it  maintains,  the  discharges  from  the  wound  being  the 
especial  soil  in  which  the  bacteria  develop.  In  tubercular  diseases  iodo- 
form appears  to  exert  a  direct  influence  upon  the  bacilli.  Many  cli- 
nicians bearstrong  testimony  to  the  effect  of  iodoform  on  Inberatlaridc^rs 
of  the  larynx  and  other  organs.  According  to  Bruns,"  the  first  charge 
which  results  from  the  use  of  iodoform  in  a  tubercular  abscess  is  the  dis- 
appearance of  the  bacilli  and  the  appearance  of  normal  granular  tissues. 
The  value  of  iodoform  as  a  local  appliratioo  in  surgical  lubercidosis  seems 
lo  be  firmly  established.  In  the  treatment  of  tuberculous  adsccsscs,  in 
hiberciihtiS  empyema,  in  iuhercuhus  joints^  in  non -suppurating  fubercuhus 
giands,  and  even  in  iubereuhtts  periionifis  numerous  cures  have  been 
reported.  That  the  iodoform  has  a  specific  infiuence  upon  the  tubercular 
organism  would  seem  to  follow  from  the  experiments  of  GosseliOj  of 
Caen,  who  found  that  guinea-pigs  saturated  with  iodoform  are  incapable 
of  contracting  tuberculosis.  The  manner  of  application  varies  with  dif- 
ferent surgeons.  Vcmcuil,  who  has  had  an  enormous  experience,  pre- 
fers, in  the  treatment  of  abscesses,  tuberculous  glands,  and  in  most  other 

•  See  »p«cia]l^  Neiss«r  (  Vir^hfytif' ^  Archiv,  ci.),  Schnirw  {  Wvn,  Jfed.  Prfts^, 
18S7.  ex- J,  and  KunU  {Bfifrdgr  /fart   Ana/,  m.  Phynolog.^  1S8S.  11,), 

t  Moeller  has  lound  Ihflt  llie  mdatri  and  iodu  ac<d  cau4e  symptoms  ffimjlar  ta  lho§« 
produced  bj"  iodine  (Ina-ui^-  iHri..  Sonn,  1877),  and  Schwerin  has  shown  ihM  methyl 
iffdide  JB  abo  ansHlhetic  and  tiypnoLic  ( Centraibt-/.  Med.  U^issemsck,^  1BH4,  146) 


cases,  the  injection  of  a  five  per  cent,  ethereal  solution.  Others  prefer 
glycerin  as  a  menstruum,  especially  in  empyema  ;  whilst  othc:^,  particu- 
larly in  peritonitis,  dust  the  dry  powder  over  the  portion  which  has  been 
laid  open. 

ADMlNisTBATEaN. — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment  (Uncitentum  Iodoformi — ten  per  cent,  U,  S.  )- 
When  there  Is  a  great  deiO  of  pain,  especially  if  there  be  much  discharge, 
the  powder  may  be  preferred  ;  not  more  than  h^lf  a  drachm  oF  loiiofonn 
should  ordinarily  be  applied  to  a  wound,  although  in  cases  of  tuberculosis 
the  surgeon  is  more  than  warranted  in  taking  the  risk  of  larger  amounts^ 
VemeuiJ  injects  at  one  sitting  never  more  than  seveniy-five  grains  of  the 
iodoform.  In  uitriuf:  cajtc^r^nA  in  painfnl  hcmarrMoids  cacao-butter  sup- 
positories, containing  from  five  to  ten  grains  of  the  drug,  may  be  em- 
ployed. Owing  to  the  had  odor  nf  the  drug,  its  application  about  the 
mouth  and  throat  is  often  objected  to. 

According  to  Lewis  Elsberg."  if  to  four  parts  of  Hbsolute  ether  one  part  of  crys- 
tallised iodoform  be  added,  and  the  whole  shaken  in  a  r^ glass  flask,  a  solvitioti  B 
obtained  of  sulliclent  strength  for  effectual  use  in  diseased  of  the  mouth,  and  hce 
from  odor  other  than  Chat  of  ether.  Olive  oiL  saturated  with  caniplior,  U  said  ID 
dssolve  six  per  rent,  of  iodoform,  and  is  preferred  by  some  surgeons. 

The  quantity  required  to  lake  life  is  uncertain.  Langenstcin"  at- 
tributes a  death  to  four  grammes.  The  cause  of  death  seems,  however, 
doubtfLil.      Czerny  "  reports  death  from  six  grammes,  not  doubtful. 

Toxicology. — Whenever  any  suspicious  symptoms  arise  during  the 
use  of  iodoform,  the  dressing  should  immediately  be  removed  and  the 
part  well  washed  with  warm  water.  The  assertion  by  Samter  and 
Rel/laffJ"  that  the  potassium  bromide  is  a  chemical  antidote  by  nnue  cJ 
its  dissolving  iodine  compounds,  has,  so  far  as  we  know,  received  no 
clinical  or  experimental  confirmation,  and  there  appears  to  be  no  other 
treatment  of  iodoform- poisoning  tban  the  free  internal  use  of  water^  with 
the  hope  of  aiding  in  the  elimination  of  iodine  compounds,  and  the  raeet* 
ing  of  symptoms  as  they  arise. 

f  10I>OU 

lodol,  which  is  made  by  the  action  of  iodine  upon  pyrrol,  la  a  y^OA' 
ish-hrown,  shining  powder,  composed  of  long,  prismatic  crystals  soluble 
in  three  parts  of  absolute  alcohol,  in  ether,  and  in  fatty  oils,  but  soluble 
in  water  only  in  the  proportion  of  j  to  5000,  It  is  lastdcsa  and  wilh- 
out  odor.  It  contains  S8.9  parts  per  hundred  of  iodine,  as  contrasted 
wih  96,7  parts  contained  in  iodoform.  First  discovered  by  Silber  and 
Ciammican,  it  was  proposed  as  ajx  antiseptic  by  G.  Mazzoni/  of  Rome. 
It  causes  in  the  lower  animals  (Marcus^  and  T.  PahK)  emaciation,  albu- 
minous urine,  fall  of  temperature,  general  loss  of  muscular  power,  and 
finally  death  from  fatty  degeneration  of  the  liver,  kidneys,  and  other 
tissues.      The  assertion  that  it  is  not  capable  of  producing  constitutional 
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symploms  LS  rot  correct  C,  Lanenstein  *  reports,  as  caused  by  the  sur- 
gical use  of  Lhedrug,  dizainesa,  marked  rise  in  tiie  temperature,  vomiting, 
small  irregular  pulse  of  136,  albuminous  urine,  and  apathy,  which  did  not 
subside  for  four  days.      Iodine  was  iound  in  ihe  urine  for  two  weeks. 

In  the  experiments  of  Seifert,  iodine  was  fimt  detected  in  the  uHnc  and  s^iva 
Twelve  hour^  after  the  inge.stJon  of  seven  and  a  half  grains,  did  noi  reach  its  [iia;EJ- 
inum  until  eighteen  hours,  and  roniiraied  present  fnr  three  full  days  :  this  accords 
with  the  statement  of  Pick^  thiit  iodol  is  jibi^rbed  very  slowlv.  lliis  slow  absorp- 
tion b  probabLy  tlie  reason  that  !t  is  a  leS3  dongeroiis  topical  applifation  than  19 
itKlofonn, 

Cervesato'  affirms,  with  doubtful  correctness,  that  m  man  iodol,  taken 
internally,  acts  like  preparations  of  iodine,  but  never  causes  iotlism. 

Therapeutic  Use.— Iodol  may  be  employed  for  all  purposes  for 
which  iodolorm  has  been  used-  Mnazoni's  solution  was — todol  one  part, 
alcohol  sixteen  parts,  glycerin  thirty-four  parts.  One  drachm  of  iodol 
forms  with  one  ounce  of  ether  a  clear  brown  solution,  which  may  be  ap' 
pHed  by  Ehc;  spray  or  brush  to  the  nasal  and  other  mticous  membranes, 
upon  which  It  leaves  a  coating  of  iodol.  Iodol  has  also  been  used  as  an 
internal  remedy.  According  to  Assaky,  Iodol  is  very  efltctive  in  Icrfiary 
syphiiis  in  doses  of  from  six  to  thirty  grains  (0.4-3  Gm. )  a  day. 

AmSTOL  or  ArtnUalintr  b  a  light,  reddish-brown,  odorless,  crystalline 
powder,  insoluble  in  water,  very  soluble  in  fats  and  ether,  sli^hdy  sola- 
ble  in  alcohoL  It  ]!«  a  sulisdluiion  compound,  having  the  chemical  name 
dithymol-diiodide.  and  containing  45- 8  per  cenL  of  iodine.  According  to 
Neisser,'  Quinquaud  and  Foumioux,"  and  HchhofF,  when  introduced 
even  in  very  large  amounts  into  mammals  it  produces  no  serious  intoxi- 
cation. The  method  of  its  elinnnation  has  not  heen  made  ouL  Quin- 
qnaud  and  Foumioux  recognized  the  presence  ot  iodine  in  the  urine  of 
animals  to  which  it  had  been  freely  given,  but  were  not  able  to  discover 
traces  of  thymol  The  experiments  of  Neisaei  seem  to  show  that  it  has 
no  influence  upon  the  lower  organisms,  and  it  cannot  be  considered, 
therefore,  as  directly  antiseptic.  It  has  been  employed  by  a  number  of 
practitioners  with  asserted  good  results  as  a  local  application  in  inflam- 
mations of  the  mucous  membranes  of  the  nose  and  upper  air-passages, 
especially  when  [here  Is  absence  of  secretion  ;  alsoin^j^^rMJw,  mJupus,  in 
various  syphilitic  iestons,  and  as  a  subsirtute  for  iodoform  in  the  treatment 
g\  U!Gittids.  It  appears  to  be  free  from  irritant  properties,  and  may  be 
used  in  a  strength  varying  from  ten  per  cent,  to  the  pure  powder- 
Through  the  ingemiity  of  pharmaceutical  chemists  there  have  been  put 
upon  the  market  a  number  of  iodine  compounds,  very  few  of  which  have 
real  value. 

NosopHE>',  the  add  Utra-iodi^-phenoi-pkihaUiti,  is  an  impalpable, 
yellow-gray,  odorless,   tasteless,  insoluble  powder,    containing   sixty-one 
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and  sev€n-ten!hs  per  cent  o£  iodine.  Its  sodium  salt,  Antinosin^.  b  a 
dark  blue  amorphous  powder,  readily  soluble  in  water  and  alcohol  Its 
bismuth  salt,  Eudoxine,  is  a  reddish -yellow,  tasteless,  odorless,  insoluble 
powder.  It  is  alleged  that  nosophen  and  antinosine  arc  not  decomposed 
in  the  human  body,  whilst  cudoAinc  is  slowly  changed  by  the  alkaline 
juices  of  the  intestines  into  antinosinc  and  bismuth.  It  iS  alleged  also 
that  they  are  germicides.  As  intestinal  antiseprics,  eudoxine  being  ihe 
best  they  niay  be  given  in  doses  of  five  to  etght  grains  (0.3—0.5  Gm.  )- 

Locally,  antinoaitie,  on  account  of  its  soliibility,  is  preferred  as  an  ap- 
plication in  infective  inflammations  of  the  mucous  membrane,  the  strerglh 
of  lis  solution  varying  from  on*^  lo  three  per  cent.  According  10  Bini 
and  Zantz,  when  given  intravenously,  antinosine  is  decomposed  and 
nosophen  precipitated  in  the  blood. 

Elirophen,  di-isobuty!-criho-rres&i-wdide^  is  a  yellowish  amorphous 
powder,  containing  twenty-eight  and  one-tenth  per  cent,  of  iodine,  which 
is  slated  to  be  decomposed  more  slowly  than  iodoform,  and  lo  be  there- 
fore less  poisonous.  Taken  internally,  it  escapes  unchanged  in  great 
part  or  altogether  with  the  faeces,  and  is  said  to  be  non-tOKic,  fifteen 
grains  producing  no  effect  in  human  beings.  Externally^  it  is  employed 
to  a  considerable  extent  as  a  substitute  for  iodoform,  but  appears  to  have 
some  irritant  properties. 

S0210DOL,  diiodparaphencisjtiphGnic  acid,  contains  thirty-one  and  a 
half  per  cenL  of  mercury  and  thirty-eight  per  cent  of  iodine  ;  il  is  used  as 
a  local  irritant,  chiefly  employed  in  the  form  of  a  powder  (talc),  fifteen  per 
cent.  The  assertion  ol  A.  Liibbert,  that  it  is  as  active  as  corrosive  subli- 
mate as  a  germicide,  and  free  from  poisonous  properties,  has  not  been 
confirmed. 

loDOFORHOGEN,  a  compound  of  albumin  and  iodoform,  nearly  free 
from  odor.  15  a  light  yellow  powder,  insoluble  in  water,  which  has  been 
used  as  a  aubatitutc  for  iodoforn^. 


OLSUM    MORRHU^— COD-UVER    OIL.    U.&, 

Cod'liver  oil  is  obtained  from  the  liver  of  Gadus  morrhua  and  other 
species  of  Gadus.  In  the  manufacture  of  the  so-called  Shore  ail,  the 
only  variety  employed  in  medicine,  the  fish  caught  near  land  are  brought 
at  once  to  the  shore,  and  the  oil  is  obtained  by  forcing  steam  at  high 
pressure  through  a  mass  of  the  fresh  livers  enclosed  in  a  metallic  vessel, 
so  as  to  tear  them  into  pieces  and  melt  out  the  oil.  Cod-liver  oil  for 
medicinal  purposes  should  always  be  perfectly  limpid,  yellow,  free  ironi 
rancidity,  and  have  the  peculiar  taste  and  smell  of  the  oil  well  developed. 
The  cruder  varieties,  sometimes  known  as  Siraifs  or  Bunks  cH^  used  in 
the  preparation  ol  leather  and  for  other  purposes  in  the  arts,  are  prepared 
by  allowing  ibe  llveis  to  stand  in  casks  and  undergo  putrefaction  until 
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the  oil  rises  to  the  top,  when  tt  is  skimmed  off.     The  black  or  brown 

oil  which  results  is  trxtremeiy  dis^Hsling  both  in  c>dor  and  taste,  and  is 
loaded  with  the  products  of  dccomj position. 

Cc»d4iver  oil  is  a  very  complex  substance,  containing  glycerin,  oleio. 
marganc.  bucync,  and  acetic  acids,  gaduin,  various  biliary  principles, 
iodine,  chlorine,  traces  of  bromine,  phosphorus,  phosj^horic  acid,  and  a 
peculiar  ammoniacal  base,  tHm^thylami'if  { commercial  propylamine)^ 
tthich  exists  in  no  other  official  oil,  but  occurs  in  ergoi.  According 
to  the  U.  S.  Dispensatory,  the  proportion  ol  iodine  never  exceed*  1  pan 
in  2000,  Oaduin  b  a  peculiar,  dark  brown  substance,  which  is  probably 
medicinally  inert, 

PHYsifiLOGiCAi-  Action. — As  i^  well  kmiwn,  all  fatty  substances 
when  taken  into  the  system  have  a  tendency  to  cause  dcpiosition  or  for* 
mation  of  fat  in  the  body.  Cod-liver  oil  certainly  shares  thb  property  in 
an  eminent  degree.  Pollock  (quoted  by  Still^)  has  found  that  if  there 
be  given  of  it  to  pigs  from  one  to  two  ounces  per  du-m,  to  sheep  one 
ounce,  and  to  bullocks  from  three  to  nine  ounces,  it  is  digested,  and  aids 
in  fattening  the  animal  ;  larger  amounts  than  those  noted  in  Pollock's 
experiments  always  derange  very  seriously  the  digestive  function.  No 
close  studies  of  the  effect  of  cod-liver  oil  upon  healthy  men  have  been 
made.  Undoubtedly  it  tends  to  produce  obesity  ;  but,  as  no  other  oil  is 
able  to  supply  its  place  in  various  chronic  diseases,  it  mu^E  have  some 
jnHucnce  upon  nutrition  not  shared  by  ordinary  fatty  matters,  and  there- 
fore is  an  alterative. 

The  history  of  ibc  clinical  use  of  oleum  morrhu^  certainly  indicates 
that  it  influences  the  constitution  of  the  blood.  It  is  an  every-day  occur- 
rence to  see  pale,  ansmic  patients  become,  while  taking  it,  rosy  and 
plethoric.  According  to  the  analysis  of  the  blood  of  a  patient  made  by 
Simon,  there  is,  during  its  use  \i\phihisis,  a  great  Increase  in  Uie  dinount 
of  solids  in  the  bloody  a  diminution  of  the  hbrin,  and  an  increase  in  the 
albumin.  The  examinations  of  Dugald  Campbell '  have  confirmed  the 
results  of  Simon.  It  is  very  probable  thdt  cod-liver  oil  has  some  peculiar 
influence  upon  the  blood-making  organs.  Upon  the  various  single  func* 
tions  o(  the  body,  except  the  digestive,  cod-liver  oil  has  no  apparent  im- 
mediate effect,  disturbing  directly  neither  the  nervous,  motor,  respiratory. 
circulatory,  nor  secretory  movements.  When  by  its  use  the  general 
nutrition  is  improved,  all  the  functions  seem  to  share  equally  in  the  im- 
provement. Cod-liver  oil  has  undoubtedly,  whfn  given  with  sufficient 
freedom,  a  tendency  to  cause  indigestion  and  looseness  of  the  bowels.  All 
oils  are  ot  difficult  digestion,  and  when  too  much  of  the  oleum  morrhuic 
b  exhibited  in  man,  z^  in  animals,  it  exerts  a  deleterious  local  eflect  upon 
the  alimentary  apparatus. 

Much  speculation  has  been  indulged  in  as  to  which  of  the  ingredients 
of  cod-liver  oil  impart  to  it  its  peculiar  medicinal  properties.*    Certainly, 


lojds 


•  A  Cauli«r  cind  J    B/iuillft  assert  (Hal  iVey  have  found  iti  dDd-liver  o([  c^rtnin  alfca- 
which  are  &tlmiilaDi&  to  ihe  [rircaJaiioti  arvj  to  th«  nuiriliun»  and  also  to  the  kidney*. 
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however,  no  conclusion  lias  been  tsLabliahctl,  aEnl  ihe  present  probabilities 
are  thai  it  acts  as  a  whole, — i.tr..  that  ils  virtues  depend  upon  the  peculiar 
com  bi  nation. 

The  eacperiments  of  Oswald  Naumann'  indicate  that  the  physical  properties  ol 
cod-liver  oil  ;iid  in  its  usefulness.  He  fii^t  tested  the  rate  at  which  various  oils  pass 
Ihrough  fresh  muisl  nnimal  membranes  when  pressed  upon  bya  columr  of  mercury 
or  by  the  ^veight  ol  Ihc  atmosphere  over  an  exhausted  receiver,  and  £oiiim1  thai  cod- 
Bveroil  passed  much  more  rapidly  than  did  any  of  a  number  of  oils  tried.  Apparently 
this  power  depended  in  some  measure  upon  Ihe  pre*€nce  of  the  biliar\'  principle;, 
since  if  it  was  deprived  of  them  the  rate  of  its  passage  was  grcaUy  li^sencdn  butv^as 
again  increajied  by  the  addlt[on  of  a  little  bile.  The  mve^tigalor  ihen,  opening  the 
abdi*men  of  tats,  sejiaralt^  in  e.irh  animal  by  Ugnturcs  two  knuckles,  of  equal  length 
and  entirely  similnr,  imm  the  remainder  of  the  inttstines.  Itiio  each  of  them  he  in- 
jected a  certain  amount  of  bile,  and  then  into  one  ordinary  oil,  into  the  other  co* 
liver  (kI  ;  and  when  the  animals  died,  aomehoura  afterwEirds,  it  was  always  found  thai 
much  more  of  the  cod-liver  oil  was  absorbed  than  of  the  other  oil.  Naunuuin'^i  ex- 
periments were  loo  few  and  incomplete  to  be  decisive,  but  they  accord  with  the  cSn- 
ieal  observation  of  Berlh^^'  who  found  that  cod-liver  oil  could  t>e  taken  longer 
than  other  fats  without  appearing  in  the  fieces  ;  observations  which  ha\'c  been  con^ 
firmed  by  Budieim,' as  wdl  a&  by  J.  Gad^  Both  Buchcim  and  Gad  bchtrve  that  thia 
absorbability  depends  Uirgely  Upon  tiie  prewnce  of  frt^  fjitly  acids  in  the  oil.  but  it 
is  probably  due  to  the  biliary  matters,  since  H.  A.  Hare*  finds  It  greatly  increased 
by  the  addition  of  taurochohte  and  glycocholateof  sodium.  Hare  asserts  that  cod- 
liver  Crtl  impregnated  with  a  small  quantity  oF  t]»e  biliary  sails  is  rapidly  absorbed 
when  rubbed  upon  Ulc  skin,  and  proposes  the  practical  use  of  Lhe  mixture, 

Naumann's  last  series  of  experiments  were  direcled  to  discovering  the  com- 
parative case  with  which  animal  oils  and  lhe  cod-liver  oil  were  oxidized.  For  thb 
purpose  he  used  a  test-solution  of  potassium  permanganate,  and  on  adding  lo^^'cn 
bulk5  of  this,  in  tesl-Lubcs,  equal  amounts  of  the  various  oih.  noted  die  clianges  ofl 
color  indticed  by  the  reduction  of  the  permanganate.  He  found  that  cod-litfer  oil 
was  the  first  to  be  aflecled- 


U  is  evident  that  the  power  of  being  easily  absorbed  and  easily  oju- 
dized  fits  a  fat  for  use  in  the  animal  economy  ;  but  even  if  cod-Hver  oil 
posseaaes  the&e  propcrtiis  to  a  remarkable  degree,  it  is  dear  that  they 
cannot  be  the  chief  causes  of  its  peculiar  infiuencc  on  disease- 

Therapeutics, — Cod-liver  oil  is  especially  useful  m  that  condition 
of  lhe  system  In  which,  with  generally  loweretl  tone,  there  is  a  tendency 
to  hyperplasia  and  to  the  formation  of  exudations  composed  of  abnormal 
cells,  which  in  the  great  mojorit)'  of  cases  from  the  verj'  beginning  aie 
incapable  of  developing  into  perfect  tissue,  having  but  one  potential 
quality,  that  of  dying.  There  are  several  types  of  this  condition  of  the 
system.  In  one  of  them  there  is  a  tendency  to  tissue- increase  in  the  lym- 
phatic glands,  which  is  expressed  in  the  multiplication  of  their  cellular 
dementi,  somewhat  modified  Ui  their  morphology.  Chroug^h  the  operation 


and  toirhich  &rr  lai^tly  ar  altogether  due  the  prculiarprnpcrtiesof  the  oil,  Hicscalki- 
Mda  hflve  been  iiacd  in  practical  mcdidne  by  J,  Bouillot,  who  fiffirmft  [hat  a  15  Ld  ojj 
gTBiinie  ({ivOTk  (luring  thf  Iwcnty-Tour  hours  poxvcrfuiry  atimLkliilea  nulritiont  infrr^ji^ 
very  much  lhe  amount  of  tht-  urine  nnd  nlnothc  nJtro^^nDUa  elimination,  especially  uflhe 
cnmplttcly  oEidiE<nt  ritrc^gtn  \Compt.-Iieiid.  .^t-art   Set'.,  i&^,  ckv-J. 
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of  a  definite  morbifc  cause* — ihe  bacillus  luberculosis, — and  finally  to 
iheir  necrosis.  The  death  of  these  celk  is  due  partly  lo  those  inherent 
qualities,  which  prevent  them,  because  of  iheir  abnormal  status,  from  re- 
maining as  they  are  or  from  developing  further  into  perieci  tissues  ;  but 
chiefly  because  of  the  presence  of  a  poison  derived  from  the  peculiar 
micro-organism  which  in  the  fir^i  place  called  tJicm  into  being  and  now 
causes  their  destruction.  These  cells  undergo  hyaline  and  iatty  depen 
erations  and  metamorphoses.  When  the  process  is  slo^vj  httle  flnJd  is 
exuded  from  the  blood-vessels  and  cheesy  deposits  arc  formed  ;  when 
more  rapid,  with  abundance  of  moisture,  a  creamy  fluid  rescmbhng  pus 
U  produced.  This  latter  material  is,  however,  not  true  pus,  but  consists 
only  in  small  part  of  preserved,  emigrated  leucocytes,  while  it  is  chiefly 
made  up  of  degenerated  cells  and  fatty  detritus  adniJAcd  with  lymph.  In 
either  case,  owing  to  the  tendency  of  the  pathological  condition,  originating 
in  the  glands,  10  invade  the  surrounding  pans,  ulceration  is  the  final  result. 
This  condition  is  tlie  so-called  scrofulous  diathesis^ — scro/tdosis. 

In  another  group  of  cases  the  parts  and  organs  attacked  are  the 
mucous  membranes,  Ihe  lungs,  the  kidneys,  the  liver,  etc.  In  these  sit- 
uations the  entrance  of  the  bacillus  tuberculosis  sets  up  a  cellular  multi- 
plication and  c:tud3tion^  with  the  production  of  new  formations  which 
present  a  typical  histological  structure,  to  which  we  give  the  name  of 
tubercles.  Similar  structures  also  exist  in  the  lymphatic  glands  prior  to 
the  secondary  changes  which  result  in  the  breaking  down  and  ulceration 
of  these  parts-  The  lun^,  on  account  of  their  relations  to  external 
nature,  arc  especially  exposed  to  the  entrance  of  infected  material  in  the 
form  of  dust  or  spray,  which  tends  to  set  up,  especially  in  their  apices, 
pathological  slates  of  the  nature  just  dcscribcdj  or  to  produce  a  freer  and 
more  rapid  multiplication  of  the  lining  cells  of  the  alveoli,  and  a  freer 
exudation  frcjm  the  Uood-vesselsn  resulting  in  omsolidation.  The  solidi- 
fied lung  tends  ultimately  to  become  cheesy,  to  break  down,  and  to 
ulcerate.  In  this  way  "consumption,"  with  ulcerative  and  bronchiec- 
latic  cavities,  comes  tc  be  fonn*:d.  Attacks  of  pneumonia,  the  ultimate 
result  of  some  exposure,  through  the  accidental  introduction  of  mate- 
rial charged  with  the  bacillus  tuberculosis,  may,  because  of  Ihe  previous 
pathological  condition,  afford  more  favorable  oppartunllies  for  the  dc- 
veicipmcnt  of  this  germ,  which,  bringing  about  chceay  metamorphoses  of 
the  exudate,  produces  a  more  rapid  phthisis. 

There  are  various  diseases  of  the  bones,  depending  upon  or  resulung 
from  tubercular  deposits — ao-callcd  scrofulous  taint — elsewhere  in  the 
body,  which  arc  most  favorably  affected  by  cod-livct  oil.  Sometimes 
the  disease  attaclcs  the  articulated  suriaces,  giving  rise  to  chronic  tuber- 
culous inflammations  of  the  joints, — white  swrJIings  .-  sometimes  it  is  the 
body  of  the  bones,  especially  of  such  as  arc  composed  chiefly  of  spongy 
tissue,  that  is  affected,  producing  tutercnlmts  csteomydUis^—tariffs,  ab- 
scess^s.  In  this,  as  in  all  other  forms  of  tuberculosis,  cod-liver  oil  is 
almost  a  specific. 


490 


GENERAL    REMEDIES. 


Another  affecdon,  which  dqiends  upon  cerlaiu  nutrilKr  ribturltances 
in  the  body,  is  rkk^is  ;  cod-liver  oil  b  of  great  value  in  this  complaint 
Iti  certain  paJe,  cachectic  children  there  may  be  found  a  swollen,  lumid 
beMy»  perhaps*  wrrh  evident  enlargement  of  the  liver  and  sometimes  of 
tht^  mesenteric  glands.  This  Is  tlic  so-called  ta^cs  jn^senirrtca,  a  condition 
depending  upon  the  development  oJ  tubercular  processes  in  ihc  mesen- 
teric glands,  which  is  sometimes  relieved  by  the  evhibition  of  cod-liver  o?l. 

The  value  of  cod-liver  oil  in  what  ia  often  very  incorrectly  olicd  the 
Jtrc-iu6€rcuiar  stage  of  phthisis  has  already  been  mentioned,  but  b  so 
important  that  it  will  bear  reiteration.  There  can  be  no  doubt  that  con* 
5iim]ition  may  commence  with  caurrh.  Whenever  a  patient  is  feeble, 
pale,  somewhat  an.xmic,  and  complaina  of  his  liability  to  catch  cold  on 
the  slightest  exposure,  even  though  no  demonstrable  local  disease  exists 
anywhere,  or  rather  because  no  such  Icxal  disease  exists  anywhere,  there 
b  cause  for  alarm  ;  and  it  is  of  the  most  vital  importance  that  the  patient 
be  put  upon  a  tonic  treatment  whose  basis  is  cod-liver  oit^  be  fed  upon 
nutritious  diet,  and  have  the  hygiene  of  his  daily  life  regulated,  especial 
care  being  Laken  to  avoid  ai\y  extjosure  to  cold.  In  the  advanced  stage 
ol  chronic  fiA/kisr's  the  remedy  is  le^ss  efficacious  ;  yet  it  does  more  good 
than  all  the  other  remedies  of  the  Pharmacopreia  combined, — alleviating 
the  cough,  increasing  the  strength,  weight,  and  general  health  oi  the 
sjfferer,  often  retarding-  or  even  arresting  the  pulmonic  disorganization, 
almost  always  greatly  prolonging  life,  and  in  rare  instances^  in  conjunc- 
tion with  other  mcasurt:S^  effecting  a  cure.  It  is  a  (question  of  some 
importance  to  decide  how  the  rc:medy  does  good  in  these  cases.  Its 
inl^uencc  during  phthisis  is  not  directly  upon  the  locaj  lesion,  but  upon 
the  general  condition  of  the  system.  The  general  symptoms  usually 
commence  to  improve  before  the  local  lesions,  and  sometimes,  although 
the  patient  fattens  and  gets  stronger  lot  a  time,  the  pulmonic  affcctioa 
steadily  increases  ]  again,  m  some  instances  the  oil  fails  to  increase  the 
weight  of  the  patient  or  sensibly  to  affect  the  general  nutrition,  and  in 
these  cases  it  never  does  any  good.  In  acute,  disseminated  iu^ercuhsis, 
eod-Iiver  oil,  like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  cases  of  defedive  niUrUion,  when  pallor,  anicmia.  loss  of  strength, 
and,  perhaps,  emaciation  occur  without  any  obvious  cause,  cod-liver  oil 
is  often  of  great  service,  especially  when  the  subject  is  a  child. 

In  persons  broken  down  with  any  of  those  chronic  diseases  which  take 
ihc  form  of  dyscrasia  the  remedy  is  often  of  great  service.  Thus,  in  the 
cachexia  of  tertiary  sypkihs  it  is  invaluable.  The  disease  by  whose  relief 
and  cure  cod-liver  oil  first  achieved  its  reputation  is  ehronk  rh^innatisnt. 
We  think,  however,  that  it  is  much  more  efficacious  in  those  cases  in  which 
the  rheumatic  disease  has  been  grafted  upon  a  scrofulously  tainted  con- 
stitution, or  in  those  in  which  the  patient  has  been  broken  down  by 
the  disease,  or  by  other  agencies,  so  that  there  is  what  may  be  styled  a 
general  nutritive  dyscrasia,  than  in  simple  chronic  rheumatism;  yet  in 
obstinate  sciatica  and  lumbago  trial  of  it  should  always  be  made.     \Ti^^ui 
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oleum  moirhua  is  of  little  service,  and  should  be  used  only  in  the  very 

cbrtnuc  fomi  of  the  disease,  and  when  there  is  a  generally  disordered 
nulrilion. 

In  mn^ous  affections,  especially  tn  tienratgia.  in  skin  diseases^  in  fact, 
in  any  chronic  disorder  in  which  the  patient  t5  feeble  and  presents  a  con- 
duion  of  general  depraved  nutriLion  somewhat  similar  Co  that  seen  in 
consumption,  cod-liver  oil  tnay  be  exhibited  with  advantage. 

Administration. — The  chief  difficulty  in  the  use  of  cod-liver  oil  is 
the  very  common,  real  or  imagined,  inability  of  the  patient  to  take  it. 
Without  doubt,  this  very  often  arises  from  it3  nauseous  taatc,  to  lessen  or 
disjfuise  which  \'anoij!%  expedients  are  resorted  to. 

Somelim«  ^  piece  of  s.i]t  taken  into  ihe  motiih  just  before  ihe  oil,  which  b 
also  imnwdbtely  followed  by  another  lump  of  sjalt.  suffices.  It  is  said  that  some 
prefer  the  ^1  in  emulsion  made  with  soine  strong  aroimitic  water.  The  addition  of 
an  equal  [>an  of  glycerin  and  one-half  lo  one  drap  of  the  oil  of  bitter  alniojids  to  the 
dose  certainly  lesvns  the  ta?ie  of  the  medicine.  Some  patients  lake  the  oil  best  En 
the  froth  of  ale  or  porter,  the  glass  being  firet  liall  filled  with  the  malt  liquor,  then 
the  oil  carefully  floated  on  the  top  without  touching  the  ^dea  of  the  glass,  and 
the  icmaindcr  of  the  vehicle  put  upoji  the  top  of  iL  Mo^t  of  Ihc  paliciLts  fcquiring 
ChI  are  also  t)enefiletl  by  the  use  uf  alcohol ;  anJ  our  experience  with  tlie  remedy 
is  that  the  most  generally  successful  pl^m  of  eichibition  i^  to  place,  accordiug  to 
the  engencies  ol  the  cnse,  from  one  to  three  tablespoontuls  of  whl^ey  or  brandy  m 
a  tumbler,  add  a  smnll  amount  of  water,  put  ihc  oil  in  the  centre,  and  j^cijj  the  whole 
down  the  thnjal.  the  head  being  held  well  hatt.  the  mouth  wide  open,  and  the  lips 
not  touched  by  the  medicine.  The  stimuli] t^  of  rhe  alcohol  often  ennbles  the  stomach 
to  digest  the  oil  when  otherwise  it  could  not  da  so.  Sometimes  it  is  necessary  10 
commence  with  a  single  small  daily  dose,  even  a  single  teaspoouhjl,  which  is  befl 
taken  al  bedtime,  aud  gradually  lo  Increase  the  amount  as  the  paiienl  becomes 
hahHtuated  to  it.  Children  almost  always  learn  lo  tolerate  the  taste  of  the  oil,  or 
even  become  in  a  short  time  fond  of  it 


The  usual  dose  of  cod-liver  oil  is  for  an  adult  a  tablespoonful  three  or 
tour  dmes  a  day  ;  for  a  child  one  year  old,  a  ceaspoonfuL  When  Infants 
cannot  digest  cod -liver  oil,  inunctions  may  sometimes  be  practbed  with 
advantage.  N.  A.  Randolph  and  A,  E,  Roussel'  state  that  they  have 
seen  in  such  cases  the  oil  appear  in  the  faices. 

ACIDUM    PHOSPHORICUM— PHOSPHORIC   ACID.     U,8. 

Phosphoric  acid,  which  results  from  the  burning  of  phosphorus  in  the 
air,  is  prepared  by  the  action  of  sulphuric  acid  upon  bonc-asli,  which 
consbis  chicfiy  of  calcium  phosphate.  The  official  acid  is  the  tribasic 
add  of  chemists.*  AciDUM  Phosphoricum  DilutuMj  U.  S.^  contains 
ten  per  cent,  by  weight  of  absolute  orlhophosphoric  acid.  It  is  a  color- 
less, inodorous,  sour  liquid,  of  a  syrupy  consistence,  which  has  a  very 
acid  reaction,  but  is  not  corrosive  to  animal  tissues. 

Therapeutics. — Phosphoric  add  has  been  used  considerably  as  a 


*  11  ha*«  bren  atlirmert  that  the  bibasic  pyrophosphitrii:  acid  b  a  cardiac  sedative  [sec 
JdUTN.  of  Anat.  and  f'hysiol.,  iL}, 
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tonic  and  aJterative,  especially  in  scrofulous  diseases^  buc  seems  lf>  have 
no  oilier  value  tLan  thai  of  a  very  feeble  and  doubllu]  stimulaQt  to  the 
digestive  apparatus.  It  may  be  given  in  doses  of  five  to  iifUcn  drops 
(0-3-1  Cc),  well  diluted. 


Glycero- Phosphoric  Acid, — As  is  well  known,  the  nervous  tiroes 
of  the  body  contain  a  notable  percentage  of  pliosphoms.  It  is  pr&ent 
in  the  form  oF  glyccro-phosphoric  acid.  This  fact  has  led  to  its  employ- 
ment as  a  ner^'e  tonic  in  such  condiEionf  as  7teicrasthe>tia^  Io£&Jfit>ior  aiaxia^ 
and  phospk&turia,  with  results  assene*!  to  excetd  those  obtained  from 
phosphorus  In  any  other  form.  It  is  given  either  in  the  form  of  the 
acid  itself  or  of  sodium  or  calcium  glycero-phosphnte  in  doses  of  two  to 
five  grains  (o.  1-0.3  'j"*-  )■ 

Calcium  Phosphate, — Calcium  phosphate  is  an  abundant  ingredient 
oE  Lonen  but  also  exists  in  notaUe  quantities  in  all  the  ti5si]es,  and  is 
probably  as  essential  to  their  health  as  to  that  of  bone.  Whenever  it  b 
taken  out  of  the  food  of  animals,  although  they  be  otherwise  well  fed, 
sooner  or  later  they  waste,  sicken,  and  die. 

Chossat'  fed  pi^coas  txtlii^ivcly  ojj  torn  tontainiiig  \cry  little  of  ihe  caldnm 
phosphate,  and  found  thai  idler  sume  munlhs  Tlity  wasied,  were  afTecied  with  iliar- 
rhcea,  and  died.  According  to  RololT,'  a  herd  oE  cows  which  had  been  fed  upon 
hay  from  a  certain  meadow  were  very  much  out  of  health,  and  suffered  from  fragU- 
iias  ossium.  On  cAamiaation,  the  hay  was  found  tu  be  nc^ly  free  from  earth/ 
salts.  anJ  upon  bone-meal  being  ifiven  lo  the  cows  i]ie>  recovered  dielrliealth  in  four 
weeks.  The  same  miThoriiy  further  stales  that  in  some  meadowy  with  which  he  t» 
acquainted  the  disease  is  endemic  among  the  cows  becaase  the  grass  is  so  poor  in 
phosphates,  Haubner'  also  affirma  that  cattle  fed  exclusively  upon  potatoes,  oc 
upon  Toutii  very  poor  in  phosphates,  fail  to  fatten,  hecumc  weak,  and  are  apt  10 
suPEer  from  caries^  but  that  if  the  calcium  phosphate  be  given  they  rapidly  improve ; 
and  E.  Voil*  states  that  rachitis  without  emaciation  can  be  produced  tn  Ihrveorfour 
weekfi  in  young  dogs  by  taking  the  [Calcium  phosphate  out  of  the  food. 

He^r'  has  considered  the  nbsorption  of  the  calcium  phosphate,  when 

given  as  a  medicine,  very  doublful,  because  when  he  exhibited  it  freely 
there  was  no  increase  in  the  amount  of  ihc  phosphoric  acid  or  of  the 
earthy  bases  m  the  urine,  Boker,*  on  the  other  hard^  has  found  that  if 
the  drug  he  given  to  those  wet-nurses  whose  milk  contains  an  abnormally 
small  amount  of  phosphates,  the  milk  soon  becomes  rich  in  the  earthy 
salts,  and  L.  Perl  ^  has  found  that  administmtion  ot  the  phosphates  is 
followed  by  an  increase  in  their  amount  in  the  urine.  Further.  Albert 
Riesell '  has  shown  that  the  phosphates  are  eliminated  by  the  intestines. 
and  therefore  that  even  if  it  were  a  fact  that  their  renal  excretion  is  not 
augmented  by  their  administration,  it  would  not  prove  that  they  are  not 
afjsorlieti.  Teissier*  has  found  that  in  the  early  stages  of  phthisis  tberr 
13  a  very  great  increase  in   the  excretion  of  tlie  earthy  phosphates  by 
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ihe  krdney,  and  the  researches  of  Beneke*  are  said  to  have  ahowr  that 
this  increased  renal  eliinitiation,  wJuch  plainly  occurs  in  several  allied  di5' 
cases,  is  not  accompanied  by  any  increase  in  Ihc  amount  ingested  in  the 
food  or  decrease  of  the  ammmt  eliminated  l>y  the  iniestines,  and  ttiat, 
consequendy,  there  Is  a  very  decided  wasting  of  the  normal  phosphates 
of  the  body.  This  t>eing  so,  the  use  of  phosphates  in  these  dbeaaes  ia 
as  rational  as  that  of  iron  in  an^ml:i. 

THEHAPEUTirs. — According  to  Dusan."  to  Beneke,  and  to  Teissier, 
the  diseases  in  which  the  calcium  phosphate  is  especially  indicated  arc 
ra^kiiis,  asleomalacia,  phthisis,  and  scrofuhsis.  It  is  evident  that  the 
indicadons  for  the  [?arthy  salts  are  very  strfing  in  the  first  rwn  of  these 
affections,  and  cKnical  experience  has  certainly  home  out  the  resulta  of  a 
priori  reasoning.  In  scrc/uhsis  the  call  for  the  drug  is  not  so  plain  ; 
but  Beneke  states  that  in  many  cases,  if  the  urine  be  examined,  it  will  be 
found  to  be  abnormally  rich  in  earthy  phosphates^  and  that  under  tliese 
circumstances  the  remedy  is  of  the  greatest  value.  Cases  are  not  rare  of 
children  of  slow  development,  often  seemingly  well  nourished  and  robust, 
and  yet  really  pale  and  with  flabby  flesh,  but  without  any  distinct  symp- 
toms or  marks  of  scrofulosis  or  of  rachitb-  Under  these  circumstances, 
the  child  is  in  a  condition  allied  to  that  of  the  diathesis  spoken  of,  and 
calcium  phosphate  is  ser^iceablcs  In  cases  of  delayi^d  union  aUvt /rarture 
the  present  remedy  is  seemingly  indicated,  especially  since  Dusart  has 
experimentally  proved  that  when  given  to  animals  whose  bones  have  been 
broken  it  hastens  union  and  makes  the  callus  abnormally  heavy  and  firm. 
Calcium  phosphate  has  been  recommended  in  various  diseases  other  than 
those  mentioned,  but  its  value  in  them  is  much  more  doubtful.  Bennett 
commends  it  in  throniir phthisis ;  Pinrry.'^  in  s}phiiiiic penostifis ;  Beneke, 
in  sj^hUitic  gummafa  ;  Schonian.  and  also  Kugdmann,  in  the  i/Kmrrrfiu- 
gia  of  amcmic  women.  Beneke  calls  attention  to  the  use  of  it  during  ^rf?^- 
nanty^  and  believes  that  it  exerts  an  influence  on  the  fcetus.  so  that  women 
who  have  borne  only  rachitic  children  will  bring  forth  healthy  offspring. 

Administration. — The  U.  S,  Pharmacopoiia  recognizes  the  Precipi- 
tated Caldum  Phosphate  (Calcii  Phosphas  Pr-ECIPITATUs],  a  white, 
inodorous,  tasteless  ponder,  which  is  prepared  by  cliss*:jlving  bone-ash  in 
muriatic  add  and  precipitating  with  ammonia.  This  may  be  employed 
in  doses  of  ten  grams  (0.6  Gm, )  three  or  four  times  a  day,  but,  owing  Co 
its  insolubility,  is  not  wj  useful  as  the  so-called  laetophosphaU  of  lime. 
This  preparation,  originally  suggested  by  Dusart  and  Blachc,  is  made  by 
the  action  of  lactic  acid  upon  calcium  phosphate,  and  was  found  by  those 
e?tperimfnter5  to  be  soluble  in  all  proportions  not  only  in  water  but  also 
in  the  gastric  juice.  Almost  invariably  with  chiMren,  when  calcium 
phosphate  is  indicated,  it  is  best  given  in  the  Form  of  the  emuhion  of  c&d- 
iiver  oil  and  fiuti^hosphafe  of  Hme,  which  as  usually  prepared  contains 


*  Wc  tiavc  not  hul  acc^e^s  tu  Ihc  i.>riftjjial  incmuir  •A  Dcnckv  {Zvr  ^'itrdigung  dct 
J'koiphor'S  KaiHei  ir^  pAytfofo^.  und  iherapc}*t.  B^-irrhitng,  MjirburXt  ^870),  5w 
Sthmidt'i  Jahrb..  d1-  ijfl 
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(Uty  per  cent.  o\  cod-liver  oil  and  two  grains  of  the  lactophosphalc 
the  drachm.  This  emulsion,  which  usually  agrees  better  with  the  stoTiiacb 
than  other  preparations  of  cod-livex  oil,  may  be  ^iven  in  doses  of  from 
one  teaspoonful  to  n  tables poonful. 

Hypophosftkites, — Various  combinations  of  kypoph&sphorous  acrd  with 
ii  mineral  basib  and  wilh  pilkaloids  havt  been  largely  used  as  tonics  and 
reconstructive*  in  ihc  debility  of  phthisis,  neurasthenia,  and  allied  condi- 
tions. In  our  experience  these  combinations  have  aecracd  to  exert  no 
other  influence  in  disease  than  thai  of  their  active  bases.  According  to 
the  researches  of  Paquelin  and  Joly  and  of  A.  Bt»ddaeit."  the  hypophos- 
phites  are  rapidly  eliminated  through  the  kidneys  in  an  unchanged  con- 
dition- Boddaert  affirms,  or  what  we  believe  lo  be  insufficient  evidence, 
thai  they  increase  distinctly  the  elimination  of  urea,  of  phosphorus,  and 
o!  chlorine.  Syrupus  Hypophosphitum,  U.  S.  (Syrup^/i^  ffypofihos- 
fikiUs),  contains  the  hypophosphorous  salts  of  calcium,  sodium,  and 
potassium.  Of  ihis  syrup  or  o(  (he  Svhlipus  Hvpophosphitum  lxm 
Fhrro,  U.  S.,  two  fluidrachnifl  {'7  Cc)  may  he  given  after  mcaJs- 


COLCHICr    SEMEN^COLCHtCUM    3BED.  U.3, 
COLCHICI    RADIX— COLCHICUM    ROOT.  U.S. 

Colchicum  autumnale,  or  meadow  saffr&n,  whose  products  the  above 
drugs  are,  is  a  Ikde  pliuit  growing  in  Condnenlal  Europe  and  in  England. 
It  ia  not  really  the  root  that  is  official  under  the  name  of  colchicum  root, 
but  the  thickened  stioUen  end  of  the  stem,  with  the  little  bulblci  whose 
office  \\  is  lo  develop  a  new  plani.  This  con}i  is  solid  and  fleshy,  an  inch 
and  a  half  lo  two  and  a  half  inches  in  length,  wilh  a  longitudinal  groove, 
having  a  nail-like  process  (the  bulblel)  at  its  base.  In  the  shops  it  b 
very  commonly  kept  in  transverse  slices,  which  are  notched  and  cordate; 
the  taste  Is  bitter,  hot,  and  acrid.  Colchicum  seeds  are  nearly  rounds 
about  an  eighth  of  an  inch  in  diameter,  and  of  u  bitter,  acrid  ta^tc.  The 
acdve  principle  of  both  seed  and  corm  is  an  alkaloid,  C&Uhieine.^ 


■TheiCtive  principle  ol  cokhlcam  ia  wfihotit  rfoubt  colchicine.  Sft  Ceign'(v4HfM/, 
Chfm.  Fharm.,  vJi.  174  J,  Hoppe^  ABcliofT  t  Viertflfahrfssehri/t/.  Pratl.  Pharm..  vi  J, 
Schralf  [G^Tler.  ZfitifAriri /.  I'nUi.  fffi/t.^  1856),  and  Alben  { D^tifJif  A7im*,  i^g^. 
TTHifvi  ).  J.icohi  Affirms  dial  abaoluuiy  pure  rolchidTie  is  pTiysiologicatly  iiien,  but  ih,it  ii  it 
tTaT]»formpd  in  T.he  Evsltm  into  b  bniwn,  amorphaaa,  oiidntmn  prnduci,  oxydifitlikicirt*, 
nhicti  produces  thtpolFinniiig  ^yinpioms  commcnlyatTtibuf^  ru  cukhicint-  InregHfdto 
the  actml>  of  colchlcint!,  Mnlfttonii  Combemafc  {Compt^s-Rfndus.  civ.  515)  find  Itultf 
given  by  iTie  sirnnnrh  H  cansrs  when  lr»  the  druie  nf  o.nons  gramme  ptr  fcildgramTni^  in  d>* 
lower  anim.ils  no  diarrh<pci,  but  polyuria ;  of  0.00095  f^mmif  per  kilDgr]iTnme»  violent  pur- 
gation, wilh  a  litll^erlleral  deprr^r^lan  ;  nf  n.onrxi76  gramme  per  kilogramnip,  violent  bloody 
diarrliosD»  wlUt  *iaUvBtl(in,  priiyuri.i  and  great  feet>]enL-s!^,  leaspTiing  of  \\\e  Itmpi-raiurc, 
'in d  rapid  n^piralion,  Trlvea  hypoderniieally,l]ie  (iiureric  dosf  i«  0.00015  gr^minv,  Lhe 
piirgalivc  rio*e  o.oooQ^  (Cfomme,  flnrt  the  tnxic  dn^e  o.coojj  gramme  per  lEilogiBmine. 
Wh<!n  given  lo  Iht?  heaTlfiy  mnn  hy  the  mouth  it  prodnce*  in  dosee  q&  a.vns  lo  o<d) 
emmmemild  hc-ndnc^e,  musrular  vteAlcrES.^,  nhirlrimlnfi!  pains,  increased  frequ«ncvnf  the 
puliie,  Lhirql,  and  inrreaaed  diitresls  :  in  dose!>of  0  <ni  gntmme,  diarThota  and  diminution 
of  the  urine. 

Cotchirfime  lk  b  neutral  crystallJeafale  «iibsiance,  s<riiib1e  in  water,  which  U  pro4gc«4 


Local  Actimi,  — Adsorp/t'on.  — Etiminatian.  — Although  preparations  of 
colchicuin  broitg^ht  in  immediate  contact  with  thcr  iiiucous  membrane  do 
not  seem  to  be  immediatel)'  and  actively  irritant,  yet  when  taken  intemallv 
they  produce  violent  jjastro- intestinal  irritation  which  is  probably  closely 
ccinneaed  with  attempts  at  elimination.  Concerning  the  elimination  of 
the  active  principle  of  the  drug  we  have  Uttle  knowledge,  although  it 
cati  scarcely  be  gainsaid  that  the  alkaloid  escapes  with  the  urine  and. 
when  in  toxic  dose,  probaWymore  largelywith  the gastro- intestinal secre- 

ttOQS. 

Gtncrai  Effects. — The  smallest  ihcrapculic  doses  of  colchicum  pro- 
duce no  distinct  symptoms.  After  somewhat  larger  amounts  there  is 
gastro-inteslinal  disturbance,  as  shown  by  abdominal  uneasiness,  colicky 
pains,  borborj-gmi,  loss  of  appetite,  moderate  purging,  and  somctimca 
nausea, — symptoms  diRering  in  degree  only  from  those  of  poisoning  by 
the  dnig.  Bcfure  these  cone  on,  however,  there  is  a  Inwerirg  nf  the  pulse- 
rale,  sometimes  as  much  as  twelve  beats  per  rainutc,  which,  according  to 
some  authorities,  is  sometimes  accompanied  by  free  diaphoresis,  though 
It  has  never  been  our  experience  to  see  this  symptom.  Any  nervous 
symptoms,  such  as  vertigo,  headache,  or  muscular  weakness,  which  may 
be  present  as  the  result  of  the  administration  of  colchicum  are  probably 
sympathetic  from  the  gastro-tntesiinal  irritation. 

In  poisonous  doses  colchicum  produces  violent  purging,  whose  onset 
]&  soon  followed  by  severe,  often  unconlroUablCi  vomiting.  The  dis- 
charges from  the  bowels  are  at  lirst  large  and  serous,  but  later  become 
smaller*  more  mucous,  with  flaky  deposlth,  and  finally  in  some  cases 
bloody.  Abdominal  pain  may  be  absent  or  present,  but  if  present  b 
generally  griping  ;  sometimes  there  is  gastric  burning.  Nervous  symp- 
toms have  been  prominent  in  some  of  the  severe  cases.  In  one  in- 
stance, it  is  said,  a  feeling  of  numbness  or  prickling  was  complained  of 
by  the  patient ;  but  this  seems  not  to  be  common.  Spasms  are  very 
frequent,  and  sometimes  cotivulsions.  which  may  be  fatal,  are  present- 
Muscular  pains  arc  not  rarely  experienced  :  in  some  cases  replacing 
tbc  spasms^   and   probably   in   ait   other  cases  coincident  with   them,  is 


hf  the  action  of  mlnml  acids  anfl  certain  other  agenri&i  upon  folf  hjdhf.  Its  \nx\r  in- 
Buence  has  been  «nfliert  upnn  dogs  T»ySnmiiel  R.  Percy  {Amer.  M^d.  Timts.  April.  iS6j, 
167),  iccording  to  i&hom  11  profluctd  symptnmK  very  i^imjljir  (alhnu  cuiiifd  hy^CYiEchicine  ; 
Ihcy  are — incfeasp  In  Ihe  (requpncy  nl  the  putqt,  «vere  purgmg  with  tene^mtis,  vomit- 
ing, rinQlLy  g:reni  blowing  nf  the  pulse  nrirl  Inllure  of  ihe  hh^an's  ncEirm,  and  ilrnih  whhout 
convulsions.  The  urlnen  at  fir<rt  incrpnscd.  was  Hftenvardssuppreswd.  Un  poftl-TTioneiTi 
piamlriBlJon,  the  iriiicous  membrare  ol  the  intestines  wa*L  foiinrl  Jiighrv  Inflamed,  thni  ol 
the  4ioEitach  shghtly  bo»  and  i\\e  dpRn  nnd  nrleries  were  (ilLed  wiih  black  tarry  hlood, 
similar  to  itmi  of  colchicine-pojsnnjng.  On  the  other  hand^  Paschlcis  asHrts  ll)al  tmc  and 
H  (lair  e^int  of  olchiceine  infected  tnta  the  Juf^lar  teH  f>f  a  dnj;  prndiit'ed  na  reiiuTi^ 
vhalever.  It  in  cvidenl  ihar  the  two  experimenters  hud  diflerent  sub^tqncH,  Ferrer 
( IMitierxily  .W>rf.  ^fag  \  found  thai  colchiceine  nets  chLefly  upon  the  mntor.  and  not,  a» 
dors  colchicine,  upon  (he  spnmry  nerves,  and  that  whilst  ilslimulalwlhepenpheml  *j^, 
ii  dots  Tttn  depress  the  hcan  muntle. 

S   R   Percy  affirms  thai  in  gom  cofchiceine  increases  Ihe  etiminatinn  of  urea  and  of 
□lie  acfd,  bal  his  ^  iperimenisBre  roo  Fi-w  tu  t»e  decisive- 
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great  muscular  weakness,  amounting,  as  death  approaches,  to  paralysis. 
Finally,  a  condition  of  co!l:ipse  develops,  the  drciilfiliuii  fails  more  and 
more,  the  pulse^  which  has  been  frequent  and  feeble,  becomes  rafnd 
and  thready,  the  skin  cold,  pale,  or  Uvid,  and  bedewed  with  sweat,  and 
death  from  exhaustion  results.  Consciousness  is  prcsen-ed  until  the  lasL 
The  effect  of  lethal  doses  of  colchicum  on  the  urinary  secretion  varies  : 
sometimes  the  kidneys  seem  to  be  nearly  unaHected  almost  to  the  last  ; 
sometimes  their  functional  activity  is  decidedly  increased,  but  in  odier 
cases  it  is  diminished,  and  even  suppre&sion  of  urine  lias  been  noted. 
Alter  death  from  colchiciim  tJic  blood  is  generally  found  very  dark 
and  imperfectly  coagulable,  but  whether  this  is  due  to  a  direct  action  of 
the  poLson  or  is  the  result  of  the  slow  death  by  asphyxia  and  exlvivstion 
has  not  been  determined  The  chief  changes  are,  however,  in  the  ali- 
mentary canal,  the  mucous  membrane  of  which  is  much  swollen,  intensely 
congested,  sometimes  ecchymotic,  or  with  blood  free  in  ihe  intestine, 

Upon  mtyit  animals  colchlnim  acts  very  much  n*j  it  <lijes  upon  man.  in  poison- 
ous dose5  ptoducing,  as  prominent  symptoms,  severe  aiid  often  bloody  purgitig, 
vomitingH  6T<;<^t  |>roslmlion,  embarrnsscd  respiration,  finally  more  or  Ici?  pronounced 
pDroly^Js,  and  deatli,  not  r^cly  preceded  by  eunvulsioiLi.  Redcx  aclion:^  are  les- 
sened and  finally  alfolished  (Albcrs,^  Ruishach')  in  the  frog  ;  but  Rossbach  affirms 
thai  Uiere  is  a  precedent  stage  oi  convulsions  with  excessive  reflex  activity;  in 
worm-bLooded  animals  this  first  stage  of  excitement  is  mrely,  if  ever,  seen. 

As  cokhicum  is  rarely  used  in  medicine  cxcq)t  ia  such  doses  as  pro- 
duce no  sensible  general  physiological  action,  being  in  Fact  employed  as 
an  alterative, — /.f, ,  to  aflect  disease  conditions  in  some  unknown  way  by 
lis  continuous  adminbtralioriH — it  is  plain  that  its  physiologrical  a.ctioa 
should  be  studied  from  two  points  of  view  :  first,  that  of  the  large 
poisonous  dose  ;  second,  that  of  the  continuous  small  dose.  In  regard 
to  the  action  of  toxic  doaca  there  is  some  contradiction  on  the  part  of 
experimenters.  Rossbach  and  Adolio  Ferrer  y  Leon*  are  in  accord  in 
afifirming  that  the  drug  has  so  little  influence  upon  the  circulation  that 
any  alteration  which  occurs  in  its  poisoning  is  probably  secondary  ;  whilst 
Schaitanofi  and  Paschkis'  stale  that  the  drug  notably  increases  the  arte- 
rial pri?ssure.  In  the  elaborate  experiments  of  Rossbach  the  motor 
nerves  and  the  striated  muscles  were  not  affected  by  the  poison,  but  ihc 
higher  nerve-centres,  the  spinal  cord,  and  the  peripheral  sensory  nerves 
^^L  suffered   palsy.     The   depressant  action  of   the  poison   upon   sensibility 

^^V  has  Ijten  confirmed  by  Paschkis,  whilst  Ferrer  y  Leon  determined  thai 

f  the  sensory  nerves  are  especially  aflectcd,  his  results  in  this  respect  being 

I  concordant  with  those  of   Rossbach,      According:  '"^  Rossbach,  the  pneu- 

I  moRasCrics  are  not  affected  until  near  death,  whilst  the  splanchnic  nerve 

I  and  the  iiitesrinal  fibres  of  llie  vag^i  escape  altogether.      Paschkis,  on  the 

I  other  hand,  states  that  the  normal  relations  of  the  intestinal   peristabis 

I  with  the  pneumogastric  ner%'e  are  destroyed  by  colchicine, 

^^^  In   contrast  with  this  discord  is  the  universal   testimony  by  experi- 
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tnenters  thai  the  lorce  of  the  poison  is  chiefly  espended  upon  the  ali- 
mentary dn:il,  which  is  always  found,  at  least  in  mammals,  to  be  in  a 
condilion  of  inteitae  in  flam  mat  ion,  even  when  colchicine  has  l^en  given 
hypodennically. 

The  relief  which  is  afforded  in  a  gouty  conUilion  by  purgative  doses 
of  colcliicum  can  readily  be  eAplained  by  tht  siip|>osilion  that  the  dnig 
causes  the  elimination  of  goul-poisons  ihrou^^'h  the  bowels,  because  the 
efiecis  produced  by  doses  loo  minute  to  act  upon  the  gastro- intestinal 
iract  are  often  decisive  :  so  that  great  interest  altjiches  to  the  questioTi  a* 
to  the  ii>fluencc  of  the  drug  upon  the  kidneys.  It  is  certain  that  some- 
times the  continuous  moderate  use  of  ctilchicum  distinctly  increases  the 
flow  of  urine,  but  it*  action  ig  not  invariable,  and.  unfortunately,  the 
question  as  to  whether  the  drug  notably  increases  the  elimination  of  solid 
materials  from  the  urine  cannot  at  present  be  answered  with  definiteness, 
the  testimony  in  regard  to  the  action  of  colchicuni  upon  the  elimination 
of  urea  and  uric  acid  In  health  and  in  disease  beijig  too  contradictory  and 
insufficient  lo  warrant  any  conclusion. 

Thus,  Bird*  quotes  Krahmer's  experimeiuti  as  showing  that  cole hicum  does  not 
increa^  tlic  mnoiintoF  solids  elimin^ited  in  healih,  and  inUm^les  that  his  own  inves- 
tigations had  given  similar  results  ;  whili^l  Hammond,*  on  the  other  hand,  in  s  scriea 
of  cuperimenls  in  which  every  care  to  avoid  fallacies,  by  mciJdbiiiiiiie  equality  as  to 
diet  aiid  ejiurdse,  was  obseried.  found  Uial  while  squill  and  diEJlalLs  iiiLTeased  only 
ttie  watery  part  of  ihe  urine,  both  the  organic  and  the  inor^ranlc  «oUds  w^re  remark- 
ably augmented  by  colcHicum. 

Hie  testimony  as  to  the  eficcti  of  the  drug  irt  disease  is  no  less  dbconlanl.  In 
iS^S  Chelius  announced  lliiit  during  its  aduiiiusir^liun  in  ];uui  Ihe  amouni  {jf  unc 
acid  eliTnin:iled  is  nearly  danblcd.  R,  Lewins  ^  ^ibmitted  Ihe  urine  of  spveml  per- 
sons suffenng  hum  gout,  tak^n  before  and  after  the  adminktradon  oF  eoldiicurn, 
lo  Chnstison,  vho  found  in  the  cokhicum-urine  Ihr:  firofiorfion  oi  urea  nearly 
double,  and  that  of  unc  add  greater  tliaii.  that  of  the  other  specimens. 

In  1855  Maclagnn"  analysed  i»ie  urine  of  three  eases  of  rhematlsm  before  and 
after  the  exhibition  of  colchicum  :  in  two  instiinces  \}\^ prof^oriiGii  of  urea  vaa  ^'ery 
grcady  increased,  that  of  tiric  add  sTij^tlyso.  In  the  third  case  Lhe  cfEect  just  noted 
happentd  at  first,  but  not  aftervtards. 

On  the  other  hand,  Stills  states  That  Graves  and  Gardner  siffinn  that  (he  urates 
diminish  under  the  use  of  the  medicine.  It  w  evident  that  these  different  rtsults  are 
not  so  contradictory  as  they  seem,  for  it  is  possible  that  in  one  case  the  ct>lchicuni 
may  so  act  as  to  increase  the  elimiiiaiion  of  urea,  in  another  that  of  uric  acid,  and 
that  when  one  of  these  is  increased  the  other  may  be  unaffected,  or  even  diminLshed. 

Further,  when  Irte  medicine  purges  freely  it  is  very  probable  thai  elimination 
by  the  ttdneys  is  les^ned  ■  and  no  account  of  this  is  taken  by  any  of  the  observers 
whose  original  papers  we  have  seen.  Moreover,  these  observers  also  all  contented 
themselves  witli  noting  die  proportion  uf  urea  and  uric  add  in  Ihe  urine,  when  it  is 
evident  that  the  mere  projKinion,  nncheeke*!  by  the  absolute  amouni  of  nnne  se- 
creted during  the  tivent>'-four  hours,  is  no  criterion  as  to  the  absolute  amount  etim- 
inated.  A.  B.  Garrod  '  has  made  a  study  of  the  subject  in  such  a  way  na  to  nvoid 
this  fiJlacy,  and  found  that  llii:  clin'iination  uE  ure-i  .md  uric  Ficid  was  sometimes  in- 
rreased,  but  that,  on  the  whole,  no  markeil  efTert  wjs  produced.  NlhJ  Patton  " 
Riaies  that  in  his  enperimenl*  on  dogs  small  doses  of  colcljiruni  increased  very  dis- 
tinctly tlie  elimination  of  urea  and  uric  acid,  a^  well  as  the  amtninl  of  the  urine ; 
while  targe  doses  lessened  the  amount  of  urinary  secretion  and  increased  slightly 
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Between  the  paroxysms  colchicum  may  steadily  be  exhibited  to  the  gouty 
subject  in  small  doses  (ten  drops  of  the  wjnc  ol  the  root  three  times  a 
day),  and  often  great  advantage  is  derived  from  its  comhrnation  with 
potassium  iodide.  Ten  grabs  of  the  Iodide  and  ten  drops  of  the  colchi- 
cum  wine  may  be  giver  three  times  a  day. 

In  rheumatiim  colchit^um  has  been  highly  recommended,  but  is  of 
little  value.  Colchicuiu  h;is  been  administered  in  various  diseases,  but 
when  there  is  no  rheumatic  or  gouty  taint  is  a!  present  very  rarely  used, 

ToX[C0LOCV. — The  symptoms  of  poisoning  by  colchicum  have  been 
already  enumerated.  The  fatal  dose  varies,  buL  is  small.  George  B. 
Wood  "  state:^  that  death  has  been  produced  by  two  drachms  and  a  half 
of  the  wine  of  colchicum  root,  and  TayJor"  records  a  case  in  which 
three  drachms  and  a  half  proved  fatal.  On  the  other  hand,  recovery 
has  taken  place  after  the  ingestion  ol  an  ounce.*  According  to  the  ex- 
periments of  Schroff,  cokhicine  is  eighty  to  one  hundred  times  stronger 
than  the  fresh  corm.  According  to  Heinrich  (quoted  by  Husemann), 
0.15  grain  of  colchicine  will  produce  jkoisonous  symptoms  in  man,  and 
in  Krahmer's"  cNpcrimcnta  o-^^  grain  caused  in  an  adult  violent  serous 
purging,  lasting  for  four  days,  and  accompanied  by  severe  tenesinusn 
Casper  has  seen  death  result  from  a  quantity  of  the  wine  containing 
0.025  to  0.03  gramme  (0.37-0.45  grain)  of  colchicine  ;  but,  according  to 
Husemann,  recovery  has  taken  place  after  the  ingestion  of  0.045  gramme 
of  the  alkaloid,  t 

The  treatment  of  colchicum -poisoning  b  as  follows.  If  the  stomach 
and  bowels  have  not  been  freely  evacuated,  administer  at  once  an 
emetic  and  a  cathartic,  so  as  to  empty  the  alimentary  canal  ;  allow  the 
patient  to  drink  freely  of  warm  walern  to  aid  in  these  operations  and  to 
act  on  the  kidneys.  Give  freely  of  tannic  acid,  as  the  onlyknown  chem- 
ical antidote,  although  experiments  upon  animals  have  shown  that  it  is 
not  to  be  relied  upon.  To  check  the  vomiting  and  purging,  administer 
opium  freely  ;  and  to  allay  the  irritation,  cause  the  patient  to  drink 
freely  of  albuminous  matter,  such  as  while  of  egg  dissolved  in  water  ;  the 
tannic  acid  having  been  given  as  soon  as  possible  after  the  taking  ol  the 
poison,  the  demulcents  are  useful  in  the  more  advanced  stages.  Symp- 
toms of  gastro-enteritis  or  of  collapse  arc  to  be  met  aa  they  arise. 

Administration. — Colchicum  is  never  used  in  substance  ;  the  wine 
of  the  root  is  deservedly  the  most  popular  preparation.  It  has  been 
asserted  that  colchicine  hypodermically  administered  is  especiially  effica- 


•See  caw  In  I.'ffnirtn  MMuale.  Anp.  tS^B. 

1  George  W.  Major  \Ctinada.  ^Ted.  and  Surg.  Jon  rm..  Dtc,  1^73)  retords  fltventern 
ca^^s  df  potaaning  frnm  one boulc olivine  oi  colchicum eeeds.'occijmng  in  Montrefll, aeveD 
of  whif^h  pioved  latnL  The  imtientu  luid  been  unraitlng  ami  purging  elmosl  cinllnlicUsLy 
for  many  hcmrs  wh«i  firct  gfen,  and  [he  s^mplrrnig  wvre  exAdiy  (hnop  ctf  the  slage  ot  Cal- 
lap^tc  {if  sifvere  cholera  morbus.  In  no  ca^e  w^<<  the  purging  bloody.  Coii<idDuanc«fi  was 
preserved  10  the  ld?ii,  anrt  In  only  one  case  wfi*  there  anylhing  like  conviilsmns.  There 
WRA  decldect  niEnihne4£  of  the  erlrenilties,  ard  a  peculiar  hoonenet^  nf  the  voice  wnl 
especially  noted. 
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cious  in  rheumatism:  the  dose  is  onc-fittieth  of  a  grain  (o-ooi^ 
GmO." 

The  official  preparacions  from  the  seeds  are  :  the  tincture  (Tjnctuka 
CtuXHici  Seminis — fifteen  per  cent),  dose,  hall  a  teaspoonftil  to  tme 
and  a  half  teaspooniula  :  the  wine  (ViNirM  Colchici  Semenis — fihe«i 
per  cent.  ),  dose»  half  :i  tf'aspoonful  to  one  and  a  haJf  teaspoonfuls  ;  and 
the  fluid  extract  (Extractum  Colchici  S&uiivis  Fluidum),  dose,  two 
to  six  minima  {o.  12-0.36  C.c,  1- 

The  official  preparations  of  the  root  are  :  the  wine  (Vintjm  Col- 
chici Radicis — fortj'  per  cetitO,  dose,  ten  lo  fifteen  minims  (0,6- 
0,9  C.c)  :  as  a  purgative,  half  a  fluidrachm  (i,B  C.c.)  ;  the  extract 
(EXTRACTUM  CoLCHTCT  RADICES),  dow,  one  to  two  grains  (0,06-aia 
Gm,  );and  the  fluid  extract  (Extractum  Colchici  Radicis  Fluidum). 
dose,  two  to  four  minims  (o. !  2-0. 24.  C,c,  ). 


S  A.  R5  A  PAR]  L,L  A  —5  A  RS  A  PA  R  1I.LJV .     U.S. 

The  root  of  Smilax  officinahs,  Smilax  medica,  Smilax  papyracea,  and 
other  species  of  Smilax,  woody  vines  inhabiting  Mexico  and  the  northern 
portions  of  South  America,  There  are  in  commerce  a  numher  of  varie- 
ties of  sarsaparilla,  the  two  most  important  of  which  arc  the  Honduras 
and  the  Brazilian,  The  former  oJ  these  is  almost  the  only  scrsapariUa 
used  in  this  country.  It  occurs  in  bundles  two  or  three  feet  long,  com- 
posed of  several  very  long,  thin  roots^  folded  upon  themselves,  the  whole 
being  bound  round  by  a  number  of  turns  of  the  root  The  Brazilian 
sarsaparilla  also  coroes  in  cylindrical  bundles,  each  of  which  is  closdf 
wrapped  aboul  by  a  very  flexible  stem  :  it  mostly  has  fewer  rootlets  than 
the  Honduras  variety.  The  crude  sarsapariUa  has  little  or  no  smell,  but 
its  taste,  which  is  at  hrst  simply  mucilaginous,  soon  becomes,  if  Hoa 
root  he  chewed,  persistently  acrid.  According  to  George  B.  Wood,  ihe 
degree  of  this  acridity  is  the  best  measure  of  the  activity  of  any  apecinica 
of  the  drug, 

There  are  in  sarsaparllla  ilirce  actfve  glycoside'*.— /^jrrtfiff,  nf  Palotia,  Sapa^k. 
of  OtteUf  and  J^nafi/miit,  of  Schuiz,  To  these  glucosides,  iwpsrate  or  coTntHwd, 
variouB  names  have  l>een  given  by  u:irious  investigators,  such  as  smiittcin.  saIh- 
fiarirr.  sarsafiariUirr.  and  fi^ri/Hnii- add.  The  three  principles  belong  lo  Uiesapooio 
group,  and  resemble  in  pfiyaiulogical  action  saponin  fronx  quillnia  bark.  Accordbe 
fo  KoljtTt,  sarsapnujn  is  about  the  most  active  poi5on  10  the  red  blood-^f^ 
known,  bur  k  less  artive  as  a  cardiac  paralyzant  than  are  most  saponins.  Ta  il 
Eareapariila  is  lielieved  to  chiefly  owe  any  medical  value  il  may  posses,^,  Palotti 
■aserts  that  thirteen  gTaJtis  of  pajillin  wilt  cause  voniJliJiK,  constriction  in  the  ihioal. 
weakEH'ss.  diaphoresis,  and  deprrssion  of  die  circulation.  On  (lie  either  hand. 
R6cl:er,'  of  Bonn,  has  eithihited  it  in  dose^  of  a  like  amoum  withoui  p!T>dudng  iuij 
symptoms  M^Kaltver.  There  does  not  seem  !o  be  reason  for  believing  that  tbe 
sapotiin  principles,  in  Ihc  larjfest  iherflpcutic  dose,  of  sarsapanlla  arc  in  sufiBdent 
amount  lo  encrt  a  (Krceplable  inflacncc  upon  the  human  system- 
It  has  been  asserted  that  sarsaparilla  acts  as  a  diuretic  and  diaphcv 
rctic  ;  but  the  only  record  wc  have  met  with  of  any  careful  c;ipcriQicoui- 
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don  IS  that  of  Bocker,  That  invesligatioa  seems  to  show  conclusivdy 
thai  the  drug  has  no  marked  influence  upon  the  secretions.  If,  therefore, 
sarsaparilla  have  any  value  whatever  in  disease,  it  must  be  simply  as  an 
alterative,  —  as  a  remedy  which  in  some  unknown  way  moditiea  nutrition. 

TiiPHAHKUTics. — SarsapariUa  has  been  used,  and  still  is  used,  ta  such 
an  enormous  e^ctenl  in  medicine  that  it  seems  impossible  to  believe  Uiat 
it  »s  destitute  o\  iherapeuiie  virtue-  It  is  not  in  accordance  with  the  plan 
of  the  present  work  to  enter  into  an  elaborate  discussion  ol  the  recorded 
cLinlcal  experience  with  it :  snflice  it  to  Aa.y  that,  although  the  evidence  is 
con tradic lory,  on  the  whole  there  b  a  decided  preponderance  in  iavor  of 
the  value  of  the  drug  in  chn^iic  sypMIis  and  in  fhnmi^  serofuitfus  diseases. 
We  have  used  it  largely,  but  always  in  combination  with  intire  powerful 
alteratives,  so  that  it  is  impossible  lo  decide  how  much  of  the  good 
achieved  has  been  due  to  its  influence.  There  are  two  distinct  methods 
or  objects  of  the  use  of  sarsaparilla  in  syphilis  '.  one  as  an  adjuvant  to 
mercury  in  the  secondary  stage  ;  the  other  as  an  adjuvant  to  the  potas- 
sium iodide,  or  as  a  sole  reliance,  in  the  advanced  tertiary  cases,  espe- 
cially where  the  constitution  is  very  much  broken  down  by  the  disease, 
h  is  staled  that,  in  the  latter  condition,  very  often  during  its  use  the  ap- 
petite will  gradually  increase,  the  spirits  rise,  the  aecretioit*  become  more 
and  more  normal,  and  the  strength  grow  day  by  day. 

Administration. — ^Sarsaparilla  is  never  given  in  substance,  but  In 
one  of  the  following  preparations  : 

Decoctum  Sarsapapjll-e  Compositum.  U,  S. — Compffund  Decoe- 
tioa  of  Sar^aparifla. — -This  is  made  from  sarsaparilla,  sassafras^  guaiafiim 
wood,  liquorice  root,  and  mc^creum,  and  is  an  imitation  of  iJie  (amous 
Lisbon  Diet-Drink.  Dose,  three  or  tour  fluidounces  (90-118  C.c.) 
three  or  four  times  a  day. 

SvRtJPirs  Sarsaparlll^  Compositus.  U.  S.^Campouitd  Syn/fi  e/ 
Sitrsapiifilln. — -This  contains  sarsaparilla,  liquorice  root,  senna,  oil  of 
sassafras,  oil  of  anise,  and  otl  of  gaultheria,  and  is  a  very  popular  prep- 
aration, nn  account  nf  its  pleasant  lasle  :  it  afTords  the  only  official  vehicle 
capable  of  disguising  the  taste  of  the  potassium  iodide.  The  dose  of 
it  is  one  to  two  tablespoonfuls  three  or  four  limes  a  day. 

BxTRACTUM  SAKSAPARil.t.*:  Fr.uimiM-  l'.  S- — pluid  Extratit  of 
Sarsaparilla. — Dose,  half  a  teaspoonful  three  times  a  day, 

tXTRACrrM  SARSAPAttrLLyE  FLVIDUM  COMPOSiri'M.  U.S. —  Cont- 
pmmd  Fluid  Exlraxi  of  Sarsaparilla. — This  contains  sarsaparilla, 
liquorice  root,  sassafras,  and  me^ereum.     The  doae  Is  a  teaspoonfuh 


GUAIACI    LJGMUM^GUAIAC  WOOD.     U.S. 
GtJAlACl    RESINA— GUAIAC    RKSlN.     U.S. 

The  heart-wood  of  Guaiacum  officinale  and  of  Guaiacum  sanctum  ! 
the  resin  of  Guaiacum  offrcinale,  a  large  tree  growing  in  the  West 
Indies.  Guaiac  wood,  or  /ignum-vitis.  is  impotlcd  in  billets,  but  very 
generally  is  kept  in  the  shops  in  the  form  of  raspings  or  shavings-      It  is 
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a  very  derse  wood,  having  a  dark  olive  or  brownish -green  color  It  is 
inodorous^  but  becomes  somewhal  fragrant  when  rubbed  or  healed.  Be- 
aidra  the  resin,  its  extract  is  believed  to  have  medicinal  properties. 

Guaiac  occurs  in  irregular  lumps  or  masses,  of  a  dark  rcddish-browo 
or  greenish  color  eKtemally^  oficring  a  conchoidal  Fracture  with  somewhat 
translucent  edges.  The  odor  is  feeble,  peculiar,  agreeable,  increased  by 
heat  The  laate  is  at  fifst  very  slight,  but^  as  the  resin  melts  In  the 
mouth,  becomes  very  ^^nd  and  persistent,  h  is  an  exceedingly  com- 
plex body,  containing  three  acids,  the  g^miaconie  aad  of  Haddxch,  the 
g^imiac  acid  o\  Righini,  and  i\Ki  guatacresmif  acid  q[  Hlasiweta,  besides 
Ximiac  yellow,  a  peculiar  resin,  and  other  substances.  Landcrcr  asserts 
that  he  has  found  in  it  a  peculiar  crystallizable  substance,  which  he  calb 
gwiiacin. 

When  a  Enmp  of  guaiac  is  freshly  broken,  ir  oETers  a  dark»  blackish  surface. 
which  on  scraping  or  bruising  becomes  yellowish  \  on  exposure.  Ihe  well-koo»fn 
(i^reeniah  tint  is  acquireEl,  owin^  to  a  spontaneous  oxidation.  The  ^ase  with  whidi 
the  resin  undergoes  oxidation  is  its  most  distinctive  chaiacieristiCL  A:i  atreaily 
stated,  the  change  occiir?i  on  simplE?  exposure  to  the  liRht.  According  to  Wollaston, 
it  is  moiit  rapid  and  perfect  in  the  Focus  of  the  violet  rays  of  the  spectrum,  vhite  in 
the  focu3  of  the  red  rays  the  original  color  is  regained.  Owidiring  or  otonUiiifi 
agents,  ^uch  a.s  nitric  add,  chromic  Eicid,  iodine,  bromine,  aiid  chlorine,  produce 
this  ovidation  very  rapidly,  the  resin  acquiring  an  intense  blue  color, 

PHvaioLOGiCAL  Action. — Guaiac  is  believed  by  Gome  to  act  u  a 
dia|)horeuc,  and  to  do  good  by  increasing  elimination  Chrough  the  skia 
When  taken  internally,  no  sensible  effect  results,  unless  the  dose  be  so 
large  as  to  irritate  the  stomach. 

Therapeutfcs. — Guaiac  has  been  very  liirgely  employed  In  rhnmk 
syphilis,  in  connection  with  sarsaparilla  :  also  in  subacuU  and  chr^mt 
rhfumatisin.  William  Murrell*  slates  that  in  doses  of  ten  to  thirty 
grains  (o.  6-3  Gm.  ),  the  resin  given  in  electuary  is  very  useful  as  an  anti- 
rheumatic laxative  in  various  diathetic  affections,  such  as  sciatica.  U%- 
siliitis,  chronic  rh^um^Hsm,  etc.  The  dose  of  the  simple  (TlNcTUBA 
GuAiACi — twenty  per  cent.,  U.  S.)  or  of  the  ammoniated  (Tinctura 
GuAJAa  Ammoniata — twenty  per  cent,  U,S,)  tincture  is  from  one  Co 
two  Icaspoonfuls  (+-7  Cc.  )<  administered,  preferably  in  milk,  three  or 
four  times  a  day- 

Mezereum,  U.  S, — Metereon  ia  the  bark  of  the  Daphne  mezercun 
and  of  other  spedes  of  Daphne,  native  shrubs  of  Europe.  It  is  a  thin, 
grayish,  tough,  flexible  bark,  (iccurring  in  long  strips  folded  upon  them- 
selves, nearly  odorless,  but  having  a  vcrj'  acrid  taste.  It  contains  a  neu- 
tral, crystallizable,  bitter  plucoside,  Daf^kntn,  besides  a  volatile  acrid 
principle^      Mezereon   is  intensely  irrilant,  and   its  ointtnent  (Ukcuka- 
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TUM  Mezerei)  is  used  as  a  stimuiadt  dressing  to  very  indolent  ukers 
and  CO  Weep  blisters  sore  or  mainlaiti  issues.  Internally,  in  small  doses 
it  is  believed  to  be  an  alterative,  but  i^  never  used  except  in  couibi- 
nalioti  with  sarsaparilla.  In  overdoses  it  is  an  active  poisoni  prDducing* 
severe  vomiting,  purgmg,  and  gastro-intestin^l  indammalion.  Somotimes 
the  symploms  uf  Ehe  poisoning  are  slniply  iho-se  ol  collapse,  with  imcon- 
sciouancss  and  other  nervous  dJaturbances,  such  as  are  acen  in  children 
irom  intense  gas tro- intestinal  irritation,* 

Jambul. — The  bark  of  the  Eugenia  jambolana,  an  East  Indian  tree, 
has  long  been  iKed  in  India  as  a  stomachic  astringent  in  diarrhaa  and 
a5  a  specific  in  tnie  diabetes.  Its  active  principle  has  not  been  deter- 
mined, but  appears  to  be  present  in  the  bark^  in  the  seeds,  and  also  in 
the  rind  of  the  fruit  ; '  neither  have  w<?  detailed  knowledge  as  to  the  phys- 
iological action  of  the  rc?inedy.  Thomas  Christy'  found  that  when  sufii- 
cient  diastatic  matter  wa^  aiiAed  with  ^fty  ^raina  of  atarch  to  convert 
forty-five  per  cent,  of  the  latter  in  fifty  minutes  into  si^ar,  the  addition 
of  twenty-five  grains  of  powdered  jambul  seeds  reduced  the  conversion 
of  the  starch  elghty-eiglil  per  cent.  In  Rinz's'  exjirrimenls.  in  dogs 
rendered  diabetic  by  phloridzin,  accordipg  to  the  method  of  Von  Mchrung, 
the  exhibition  of  jambul  reduced  the  excretion  of  sugar  from  fifty  to 
ninety  per  cent,  without  producing  any  evidences  of  poisoning. 

Clinical  reports  indicate  that  in  some  cases  ol  glycosuria  jambul 
excrta  a  powerful  influence  for  good,  and  wc  ha%'c  seen  the  sugar  entirdy 
disappear  from  urine  under  its  influence.  On  the  other  hand,  it  has 
usually  failed  to  produce  this  effect,  and  it  is  not  posable  at  present 
to  give  any  reason  for  this  difference  of  action  ;  but  as  no  cases  of  poi- 
soning or  disagreeable  results  from  it  have  been  reported,  the  drug  is 
wurthy  of  full  trial  in  almost  any  case  of  glycosuria.  The  fluid  or  solid 
extract  of  the  bark,  fruit,  or  rind  of  ihe  fruit  may  be  used.  The  com- 
mencing dose  of  the  fluid  extract  of  the  bark  may  be  considered  to  bo 
ten  minims,  three  times  a  day,  rapidly  increased  to  half  a  drachm  (0.6— 
3  C.c.)  or  more  if  no  result  follow.  Vix  gave  about  ten  drachms  (37 
C-c.)  a  day  of  (he  extract  made  from  the  rind  of  the  fruit.  In  some  of 
his  cases  ihs  dose  produced  violent  diuresis. 

Taraxacum,  U,  S. — The  root  of  the  common  dandelion, Taraxacum 

officinale,  is  believed  to  have  ihe  property  of  altering  the  action  of  the 
liver,  although  no  effect  is  to  be  witnessed  from  a  single  dose  of  the 
drug,  however  large, — other,  at  least,  than  some  nausea.  Diuretic  prop- 
erties have  also  been  ascribed  to  taraxacum  ;  but  the  only  evidence 
brought  forward  to  establish  this  v^  the  vulgar  name  which  the  plant 
bears  both  in  English  and  !n  French.  H  taraxacum  be  useful  at  all,  it  is 
in  cases  of  dyspepsia  in  which  there  is  habitual  loqjor  of  the  liver,  with 
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costiveness.  It  must  be  given  very  freely  ard  continuously  for  weeks 
beiore  aoy  good  eflcct  ia  to  be  looked  for.  Dose  of  the  frt^sh  jitice  ewraci 
{ExTRACTUM  Taraxaci,  Uh  S. )  or  of  the  fluid  extract  (Extractuai 
Taraxact  Fi-uinuM,  U,  S.),  one  to  two  drachms  (3.7-7.4  C.c),  ad- 
ministered after  meals. 

ICHTHYOL, 

Ichthyol  is  a  substance  first  prepared  by  Schroeier  by  the  distillation 
of  a  peculiar  bituminous  sulphurous  mineral  obtained  from  the  depositsof 
fossil  fish.  It  occurs  in  commerce  in  the  form  of  s&drum  uhthyo-sul' 
phaie  and  ammonium  ithikyo-sufpkate.  Ammonium  ichthyol  is  a  red- 
dish-brown, dear,  thick:  liquid,  of  a  hot  bituminous  taste  ^cd  smelln  at  a 
high  heat  burning  without  ash,  malting  wiih  water  a  clear,  reddish -brown 
solution  of  a  weak  acid  reaction,  which,  when  treated  wirh  hydrochloric 
acid,  yields  a  dark  resinous  predpilatc.  Sudiuni  ichthyol  i^  a  dark,  tar- 
Lke  substance  of  an  alkaline  reaction,  perfectly  soluble  in  water.  Both 
these  preparations  combine  with  fat  and  vaseline  in  all  proportions.  Th^ 
ichthyol  preparations  are  said  to  contain  ten  per  cent,  of  sulphur. 

Therapeutics. — According  to  Baumann  and  Schotien,  ichthyol  has 
little  apparent  action  on  the  general  system,  and  when  given  to  dog> 
in  doses  of  five  drachm*  produces  no  symptoms  save  <liarrh(Ki.  As  a 
local  remedy  it  has  been  c.xiravagantly  praised  by  Unna,  Klesncr.  and  a 
large  number  of  German  dermatologists  and  surgeons,  and  has  also 
received  strong  encomiums  in  America.  When  applied  freely  in  a  pure 
form  to  the  sound  skin  it  produces  slight  irritation  and  burning,  ll  i» 
averted  to  ha\'e,  when  used  as  a  local  application,  pccuUar  alterative 
properties,  and  also  the  power  of  penetrating  through  the  skin  so  as  to 
be  able  to  act  as  an  alterative  anodyne  and  discutient  in  diseases  not 
only  of  the  skin  but  also  of  the  subjacent  tissues,  probably  having  also 
germicidal  powers.  The  cases  in  which  it  is  of  value  are  characterised 
generally  by  inflammatory  enlargement  or  inflammalory  pain. 

In  various  skin  diseases  ichthyol  has  been  used  with  alleged  remark- 
able results,  — in  chronic  ecz^na^  chronic  urticaria,  acrtiT,  intertrigo^  ikpus^ 
keloid,  etc.  In  lepra  Unna  combines  its  internal  and  external  use  (dosCn 
fifteen  grains  (i  Gm.)  a  day).  It  has  also  been  recommended  in  the 
strongest  terms  for  the  relief  of  various  uUeraiions  of  the  skin  and  lor  thf 
prevention  g\  pitting  in  smafi-pox.  and  also  in  erysipelas.  In  lumbogs 
and  other  forms  of  Tttusoiiar  rheumatism,  in  rhcumaiic  or  gouty  jcatl 
dtsease,  indeed,  in  almost  every  form  of  subacute  or  chronic  gffuf,  a^ 
cording  to  Schweninger,  Lorenz,  and  others,  a  few  rubbings  with  pure 
ichthyol  or  a  fihy  per  cenu  ointment  will  produce  an  immediate  and  iC' 
markablc  effect.  It  has  been  largely  used  in  the  treatment  of  sprains. 
citatusiifns,  dums,  o^a^fr&st- biles.  If  one-half  that  has  been  said  ol  it  be 
true,  it  Is  a  Irxal  remedy  of  extraordinary  power  and  value.  Schmidt  has 
even  seen  it  soften  and  disperse  a  lipoma,  and  D,  Hayes  Agncw  cooi- 
mends  it  very  highly  in  the  treatment  of  recent  lymphaiic  eniargtmtntu 
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Wc  have  used  it  m  sprains  with  apparently  some  relict.  When  the  skin  is 
intaet  and  not  irritated,  the  ichthyol  itself  vr  a  fifty  per  cenL  oinunent 
may  be  employed.  In  CTysipelm  Von  Nussbaura  covers  the  affected 
part,  after  thorough  disinfection »  with  a  thick  layer  of  cqiial  parts  of 
ichthyol  and  vasclinen  and  this  in  turn  with  a  thick  layer  of  sahcylaled 
cotton.  The  resull  is  said  to  he  immediate,  the  disease  disappearing  in  a 
single  day.  In  various  skin  diseases  and  ulcerations  the  strength  of  the 
application  may  vary  from  one  to  fifty  per  cent.  Lorenz  affirms  that  in 
acme  eatyztt  and  mflammations  of  the  nose  or  mouth  a  miitnre  of  cine  to 
ten  per  cent,  of  iciilhyol  and  vaseline  is  very  efficadous.  Both  Unna  and 
Lorcnz  deny  tfiat  it  has  any  antiseptic  properties. 

hhthyol  Atbuminaii, — khihaibin  is  a  greenish -brown  powder,  made 
by  precipitating  albumin  with  ichthyolf  and  conlaiiiing  seventy-five  per 
cent,  of  ichthyol.  It  b  insoluble  in  water,  but  soluble  in  alkaline  solu- 
tions ;  it  is  odorless,  almost  tasteless,  and  has  been  highly  praised  in 
syphiiis  and  in  scrofuiaus  conditions  with  lowered  general  nutrition. 
Dose,  fifteen  to  thirty  grains  ( 1-2  Gm^  )  three  times  a  day. 

NucLEiNS. — An  organic  remedy  whose  value  bt  very  problematical 
b  the  so-called  neuclein,  or  nucleins.  Or^nally  the  term  nuclcin  was 
applied  to  a  peculiar  pbosphori^ed  substance  isolated  from  the  nuclei 
of  pus-cells.  Later  clinical  research  has  shown  that  there  are  in  nature 
numerous  closely  allied,  phosphoriicd.  protcid-Iike  bodies  to  which  the 
name  may  be  applied,  and  which  have  been  shown  by  Kossel  and  hb  co- 
workers to  be  a  combination  of  nucleic  or  nucleinic  acid  with  a  protcid 
body.  Nudein  on  a  large  scale  is  preferably  prepared  from  the  yeast- 
cdl,  and  readily  yields  nucltric  acid,  an  amorphous  white  powder  of 
strong  acid  reaction,  readily  soluble  in  alkalized  water^  containing  as 
much  as  nine  per  cent  of  phusphoriis,  but,  according  to  Chittenden,  no 
protdd  matter.  It  rarely  exists  free  in  animal  cells,  as  in  sperm atozoids, 
but  is  generally  united  with  a  proteid.  Nudein  is  furnished  to  commerce 
especially  in  the  form  of  a  five  per  cent,  solution,  of  which  the  dose  is 
from  ten  to  sixty  minima  hypoderniically.  It  is  alleged  that  it  is  a  pow- 
erful germidde,  and  so  ali^hdy  toxic  that  it  has  been  injected  intraven- 
ously by  Vaughan  and  McClintock  until  the  blood  of  the  animal  contained 
one  and  one-eighth  per  cent,  of  pure  nucleic  arid  without  serious  results. 
It  has  been  especially  commended  in  the  treatment  ol  tu&crcuhsis.  purr- 
pfral J^'fr^  and  other  gertn  diseases. 


an:mal  drugs. 

There  have  recently  come  into   use  in  medicine  certain  substance* 

derived  Irom  animal  tissues  which  Have  the  properly  of  widely  affecting 
nutrition  tn  the  human  body,  and  which  probably  may  be  more  appropri- 
ately considered  under  the  head  of  Alteratives  than  in  any  oiher  of  the 
dasses  included  in  the  scheme  of  the  present  volume.      From  lime  imme- 


GENERAL   REMEDEES, 


moHal  animal  tissues  or  thdr  derivatives  h^ve  been  used  in  the  treaimoit 
of  v^irious  diseases,  iinU  this  cLMt>m  has  survived  in  th<!  so-called  iaop^lbk 
branch  of  liotiKEOpalhy  and  among  Chinese  and  other  barbarians,  Thcrt 
is  no  acientific  rcii^on,  nor  yet  any  good  clinical  oliservatton,  to  showlhii 
most  of  these  sijlislarces  art  lhenij«:iiticaUy  in  any  othi.T  way  than  bji 
ra.iking  a  psychical  impression.  On  the  other  hand,  there  has  receollj 
arisen  a  method  of  using  certain  animal  substances  in  the  treatment  ol 
dbease  which  rests  iipnn  a  scientific  basis,  and  is  continually  making  2 
record  of  increasing;  Inumphs.  Two  dassesol  these  substances  claim  atten- 
tion :  in  the  hrst  class  are  included  certain  organs  which  have  oUcn  bea 
spoken  of  as  ductless  glands,  of  obscure  anatomy  and  more  obscure  func- 
don»  wiiicli  are  in  some  way  connected  with  the  general  bodily  nutrhton ; 
m  the  second  class  are  contained  certain  substances  which  are  formed  m 
the  animal  organism  during  infectious  diseases,  and  have  the  power  tn 
some  way  of  fortifying  the  system  against  the  germs  of  tliese  diseases. 

Besides  these  two  classes  there  arc  some  animal  substances  wliosc 
pfiysiological  and  therapeutic  value  is  very  doubtful,  but  whose  rectal 
en.ploymcnl  in  medical  practice  has  lieen  so  wide-spread  as  to  forbid  Ihdr 
being  passed  by  in  complete  silence 

Exirads  of  the  bone-marrow  and  of  the  spU^n  have  been  used  in  tlw 
treatment  of  ffurocyihtrmia.,  but  so  far  there  has  been  no  great  success. 
and  the  reason  of  the  failure  is  obvious  when  we  fenieniber  that  in  leU' 
cocyth^emia  the  bone-marrow  and  the  spleen  are  hypertrophicd,  not 
atrophied.  When  there  is  an  excess  of  white  corpuscles,  it  is  not  prob- 
able  that  glycerin  eilracta  of  marrow  will  prove  valuable^  since  there  i* 
already  too  much  marrow  activity.  In  p<micious  and  other  anistHiAs 
extract  of  bone-marrow  has  been  employed  by  Frazcr,  Hamilton,  J.  S, 
Billings,  Jr.,  and  others,  with  varying  results.  All  that  can  be  said  at 
present  is  that  there  is  sufficient  evidence  to  warrant  the  administr^ition 
of  the  medullary  glyceride  in  cases  ol  severe  anemia,  although  the 
probabilities  of  doing  good  are  not  great. 

There  liavc  been  used  and  much  advertised  as  valuable  in  diseases 
of  the  respective  organs  various  animal  extracts,  cerHrine  from  the 
brain,  cardine  from  the  heart,  and  so  on.  The  most  plausible  theory 
explaining  how  these  substances  are  of  value  In  medicine  is  that  eveiy 
oi^n  takes  something  out  of  the  blood  for  itself  and  thereby  leaves  the 
blood  more  pure  and  free  from  substances  which  are  deleterious  to  other 
organs.  There  is  no  probability  of  truth  in  thus  theory,  and  no  Icnown 
reason  why  extract  of  brain  should  have  any  influence  on  the  brain,  or 
extract  of  heart  upon  the  hearty  neither  of  these  organs  hnvin^  any 
known  direct  connection  with  nutrition. 

It  is  somewhat  different  with  Brown-SSquairrs  famous  eiixir  of  trsii' 
cks.  As  we  know,  the  genital  glands  hold  some  relation  to  the  general  nu- 
trition. Their  removal  early  in  life  modifies  the  whole  physical  and  moral 
character  of  the  animal,  ami.  thereffire.  a  prion,  it  is  jM^sible  that  there 
might  be  obtained  from  them  a  substance  which  would  have  some  effect 
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upon  nutrition  ;  U  is,  however,  during  Uie  developmental  period  only  thai 
tliese  glands  are  active  in  their  relation  fo  nutrition,  and  clinical  results 
have  nol  confirmed  the  assertions  of  Brown-S^quard  as  to  the  aphrodisiac 
and  general  stimulani  powers  of  his  elixir,  which  is  to-day  rarely  used- 
John  B.  Shober  asserts  thai  the  mammary  g /and  has  an  influence  on 
the  uterus,  and  affirma  thai  he  baa  derived  benefit  from  ita  use  in  Jiirotd 
tumors  and  tncmfrrhagia. 


I 


DUCTLESS   GLANDS. 


The  so-called  Ductless  filands.  vhhich  may  on  occasion  be  used  with 
advantage  as  remedial  agcnl3,  are  the  thyroid  body,  the  suprarenal  cap- 
sules, and  perhaps  the  thymus  gland  and  the  spleen. 


THYROID    BODY, 


tThe  exact  function  of  the  thyroid  body  Is  not  definitely  known  ;  ihe 
renioi'al  of  it  causes  death  in  both  dog  and  man.  In  the  dog  the  lethal 
result  takes  place  in  the  midst  ol  tetanoid  symptoms,  death  occurring 
usually  during  a  convulsion.  In  man  its  aljsence,  congenital  or  opera- 
live,  [produces  the  disease  known  as  jiiyxQ^dtnia,  first  described  by  Ord  ; 
I  the  symptoms  of  this  disease  arc  increasing  weakness  associated  with 
swelling  of  the  body,  enlargement  and  thickening  of  the  skin,  mucoid 
exudation  into  the  subcellular  tissue,  and  a  very  extraordinary  slowing 
of  all  functions.  The  appetite  is  feeble,  the  movements  are  slow,  the 
temperature  is  subnormal,  and  the  patient  thinks  with  great  slowness ; 
as  the  days  go  on  the  universal  slowing  of  function  becomes  more  and 
more  marked  until  the  subject  sinks  into  a  condition  of  complete  apathy 
with  very  much  lowered  temperature  and  a  failure  of  all  vital  activities. 
^^  Baumann*  isolated  from   the  thyroid  gland  a  proteid  substance  con- 

^B  taining  iodine,  which  he  asserted  to  be  the  active  principle  of  the  body. 
^^  The  activities  of  this  substance,  which  is  variously  known  as  thyrowdin 
I  or  i&doihyrin,  have  been  railed  in  queMion  by  Gottlieb'  and  Wormser,' 
who  state  that  it  Ls  incapable  of  stopping  the  jirogress  of  symptoms 
^H  caused  by  thyroidectomy.  But  the  contrary  results  achieved  by  E,  Roos,' 
^H  Arthur  Hennig,  Treubel,  Ewall,  E,  Le\'y,*  Hildebrandt.'and  Baumann  and 
■  Goldmann  ^  seem  to  confirm  the  claims  of  Baumann  ;  and  even  if  the  sub- 
^^  Blanco  be  not  the  sole  active  principle  of  the  gland,  much  therapeutic 
^B  virtue  must  be  conceded  to  iL  Thyrfoantifoxin.  which  was  described  by 
^^  Frankel,'  contains  no  iodine,  and  appears  not  to  be  active  fRoos)  ;  a 
statement  which  is  also  true  of  the  principle  separated  by  Drectisd, 
(See  Robert  Hutchinson,'^  It  would  appear  probable  from  the  various 
researches  that  thyroiodin  is  the  chief  active  principle  of  the  thyroid 
body,  but  that  there  is  also  in  thai  body  a  second  sul>stance  which  has 
physiological  iictivity. 

Phvsiological  Action. — In  elaborate  experiments  of  G.  Ballet  and 
l£,  Enriquez  "*  upon  dogs  it  was  found  that  half  an  hour  to  two  hours 
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alter  the  inffcation  of  a  iuW  meal  of  the  sheep's  thyroid  there  was  usually 
elevation  oi  temperature,  with  gfreai  increase  of  the  pulse-raie,  though  in 
some  cases  the  tachycardia  alone  developtd.  Rardy  there  was  gCDeial 
excitement  with  paroxysms  of  violent  tremblings  and  dyspnma.  The 
subcutaneoLis  injection  of  the  extract  of  the  ihyroid  caused  immediate 
fever,  tachycardia,  crises  of  trembtmg  aiid  dyspncea,  cslreme  agitation, 
and  in  two  cases  distinct  exophthalmos.  Continuous  thyroid-leedirg 
produced  conjunctivitis,  general  wasiingj  and  derangement  of  the  diges- 
tion, but  in  no  case  death.  On  the  other  hand,  repeated  hj-podermlc 
injections  of  the  extract  led  to  rapid  emaciation^  paroxysms  of  violent 
diarrhoea  and  of  melamamia,  sometimes  polyuria*  sometimes  aJbuminuria, 
with  great  weakness  of  the  hind  legs,  occasionally  amouniing  to  paralysis, 
followed  by  torpor,  collapse,  and  death.  Tumefaction  of  the  thyroid 
lobes  was  noted  in  some  cases  during  life,  and  after  death  the  thyroid 
body  was  found  to  be  greatiy  enlarged  and  mottled  with  ecchymoses, 
By  micrcjscopJc  cxamijialion  there  were  revealed  marked  evidences  oJ 
inHanimatory  change  in  the  thyroid  gland,  with  destruction  of  the  alveolar 
and  epithelial  cells  and  the  development  of  sclerotic  tissue. 

In  man  (hyrotdxsmus^  an  called,  has  been  developed  in  a  number  of 
cases  by  the  excessive  administration  of  the  gland.  The  chief  symptoms 
are  progressive  loss  of  waight^  shortness  of  breathy  weak*  rapid  pulse, 
and  general  nen^oiisness. 

As  the  result  of  his  own  experiments,  Hcrtoghe"  asserts  that  the 
thyroid  extract  lessens  the  activity  of  the  pelvic  organs  of  womer,  whilsi 
it  stimulates  the  thoracic  genital  organs,  so  that  it  causes  arrest  of  men- 
struation but  increases  the  secretion  of  milk. 

According  to  OtC,  the  drug  depresses  refiex  action  in  the  frog. 

OVrw/fl^y'-w,— Vamossy  and  Vas  "  stale  that  the  intravenous  injection 
of  iodolhyrin  has  no  effect  on  pulse-rate,  blood- pressure,  or  respiration, 
and  attribute  the  symptoms  seen  after  its  ingestion  entirely  to  disturb- 
ances of  metabolism.  But  Haskovec,"  Oliver  and  Schafer,'*  and  Ott* 
agree  that  the  thyroid  extract  causes  a  slight  fall  of  pressure,  wirh  some 
increase  jn  pulse-rale,  which,  according  to  Haskovec,  is  not  prevented  by 
section  of  the  vagi,  Cyon  "  says  that  iodothyrin  increases  the  cxdta- 
Ulity  of  the  vagus.* 

Rtspiraii&ii. — Ott  found  the  respiraioty  rate  increased  in  tlie  rabbit 
by  iodolhyrin. 

Biood. — According  to  VamoEsy  and  Vas,  and  Bell,"  ihe  thyroid  extract 
has  practically  no  effect  on  the  red  blood- corpuscles  or  hiEtnoglobin.  M. 
L,  Perry  '"  found,  as  the  result  of  thyroid -feeding  in  the  insane,  no  change 
\r^  the  number  of  the  white  blood  ^corpuscles,  but  a  marked  lessening  of 
the  pcrcenuge  of  the  multinuclear  and  a  corresponding  increase  of  the 
mononuclear  leucocytes,  results  which  agree  substantially  with  those  of 


"  HU  papvr  la  a  prciimiiuiry  cninraunkatLon,  and  detaila  no  proob  of  hifi  nlher  it> 
rnarkable  juaertion  that  iDdothyriti  acta  asid;;  ihe  iraifaJ  palsy  prt>duce<]  by  attopin?- 
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Mosdy,"  save  th^t  ihe  latter  found  somo  lessi^nint^  in  the  total  number  of 
while  corpuscles.  Bell  and  Varaossy  and  Vas»  on  the  ocher  hand,  found 
an  increase  in  the  n umber  of  leucocytes  brought  about  by  the  thyroid 
body. 

Nkiriti^n.—Ahhough  Scholi."  Richter,"  and  Paul  Mayer"  failed  10 
get  evidences  of  increased  nitrogenous  elimination  over  intake,  never- 
Iheleas,  the  concordant  results  of  Roos,^  Glusinski  and  Limbergcr," 
David,"  SchondorH,*  Napier,  Mendel,  Ord,  and  others  leave  no  room 
for  doubt  that  there  is  an  increase  in  the  destruction  of  proteid  sub- 
stances under  the  influence  ol  thyroid-feedinp.  Roos  found  that  there  is 
not  only  an  increase  in  the  excretion  of  nitrogen  but  also  in  phosphorus 
and  chlorides,  Irsai,  Vas,  and  Hara  "  have  shown  that  these  facts  hold 
true  in  goitrous,  and  Vcrmehren  in  myxcedematoua  subjects. 

But  the  loss  ol  weight  is  not  entirely  due  to  the  destruction  of  albu- 
minous tissues  ;  thus,  in  Schondnrffs  e)cperinn?nis,  out  of  j,2  kilos  lost  in 
a  three  weeks'  eAperiment,  there  was  only  sufficient  increase  of  nitrogen 
excreted  to  account  for  one  kilo  of  bodily  lisauca.  Blcibtreu  and  Vendel- 
sCadC  attribute  only  one-sixth  of  the  weight-loss  to  the  breaking  down  of 
the  proteids.  The  conclusion  seems,  therefore,  inevitable  that  there  must 
be  under  the  infiucncc  of  thyroid-feeding  not  only  increased  nitrogenous 
katabolism,  but  also  destruction  of  the  fatty  tissues.  This  conclusion  is 
confirmed  by  the  results  of  Magnus-Levy,"  who  found  an  increase  in  the 
afjsorption  of  oxygen  and  giving  of!  of  COj  brought  about  by  ihyroiodin, 
In  myxtedematous  subjects  the  increase  in  the  demand  for  oxygen  may 
amount  to  ninety  per  cent,  Magnus-Levy  found  Frankel's  thyreoami- 
toxin  to  he  without  efTect  on  the  exchange  of  gases.  Schiindoiff  **  slates 
that  the  deslruclion  of  nitrogenous  tissues  docs  not  begin  untiJ  the  store 
of  reserve  lat  is  exhausted. 

Bettmann*  and  W.  D.  James"  report  g/yctJSurtfi  following  free  use 
ol  the  thyroid  Ireainieni. 

Therapeutics. — It  is  evident  that  a  myxcedemalous  condition  of 
the  body  is  the  result  of  the  absence  from  the  blood  of  some  principle 
Qr  principles  which  are  supplied  in  the  normal  animals  by  the  thyroid 
gland,  and  which  may  he  furnished  to  the  blood  by  feeding  with  thyroid 
glands.  It  is  further  apparent  that  the  myxcedematous  patient  who  has 
been  relieved  by  such  artificial  stipply  must  relaf^se  when  the  supply  is 
cut  of! ;  so  that  treatment  of  a  myxedema  consists  of  two  stages :  firsts 
that  in  which  large  amounts  of  the  gland  are  administered  in  order  to 
remove  the  results  which  have  been  produced  by  the  lack  of  the  thyroid 
principle  :  second,  the  protracted  stage  of  convalescence  in  which  small 
doses  of  the  gland  are  given  continuously  in  order  to  prevent  the  recur- 
rence of  the  myxtedemic  symptoms. 

The  destruction  of  fatty  tissues  under  its  use  would  seem  lo  render 
the  drug  ol  great  value  in  oSfTsr/j.  Unfortunately,  however,  the  system 
aoon  becomes  accustomed  to  it,  and  althouph  there  is  nearly  always  tem- 
porary benefit  in  properly  selected  cases  of  obesity  (see  page  20),  the 


5"0 


GENERAL   REMEDIES. 


patients  are  very  apt  to  relapse,  even  d«pite  the  continued   use  of  ihe 
dnig,* 

The  diseases  in  which  the  thyroid  body  has  been  given  iudude  nevtf 
aU  the  chiXitiic  and  many  ol  the  acute  troubles  known  to  humanity.  In 
some  ol  them  it  has  seemed  to  be  of  bfuielit,  but  in  most  hits  prct-ol 
useless. 

to  various  forma  of  s^n  dwas^^  especially  ^j^r^Jw-  (Bcr^mann*^),  k 
has  been  recommended.  It  has  evea  been  asserted  to  be  of  value  in 
Az/ftj  (Gould"), 

[n  mental  dbturbancca,  such  as  fnelattchtrlia  or  idiocy,  not  dependoil 
on  myxfKdema,  it  may  be  tried,  although  the  r^orted  results  (Bel], 
Dobrcwslcy  " )  are  noE  brilliant,  and  otir  own  trials  have  been  Stn  imbrokoi 
series  of  failures. 

The  recorded  trials  of  it  by  Hertoghe  and  by  Mosely  in  uterine  trouble 
indicate  that  il  will  prove  of  service  in  mtnetrkagm,  endomatrHii,  and 
kindred  disordeia.  DiabaU^and  Illy^*^  report  its  use  in  a  case  of  n^pkriHt 
Tsith  increase  of  the  quantity  of  urine  and  urea  and  diminudoti  of  the 
amount  of  albumin. 

Very  interesting  is  the  repori  by  R.  Lupine"  of  a  case  of  progressive 
myopaihy.  In  which  muscles  not  very  badly  involved  so  Improved  thai 
the  patient^  who  had  taken  sixty  grammes  a  week  of  the  fresh  glands 
returned  to  his  work,  refusing  lo  5tay  longer  in  the  hospital. 

In  ^mfi/c  g-eiire, — the  goitre  ol  Switzerland^ — before  calcareous  de- 
generation has  taken  place,  thyroid  trealmeot  will  often  cause  destnjeti<H) 
and  absorption  ol  the  overgrown  gland.  The  extract  has  been  used  by 
J.  William  While  with  asserted  excellent  results  in  bringing  about  the 
absorption  of  large  contracting  cicatricial  masses  which  resembled  true 
kehid.  \\  has  been  employed  in  old  syphilitic  and  other  Ug  uic^rs,  and 
may  be  cauiiously  tried  in  almost  all  lurma  of  disturbed  nutrition  not 
attended  by  a  tendency  to  emaciadon. 

In  any  case  the  occurrence  of  symptoms  of  Ihyroidism  should  be  the 
signal  for  the  lessening  or  withdrawal  of  the  dose.  In  exi^bihalntit  eaiirt 
the  extract  is  a  priori  contra'indicated,  the  most  probable  explanation  of 
the  symptoms  of  the  disease  being  an  excess  of  the  thyroid  principles  ia 
the  system,  and  in  several  cases  in  which  we  have  cried  it  it  has  very  de- 
liiictly  ajjgravaied  the  sympicim^.  It  would  also  seem  to  be  conua^ 
indicated  in  diabcUs  nteUitus. 

Administration.  ^The  thyroid  gland  may  be  given  raw  or  very 
sUghriy  boiled,  to  the  amount  of  a  quarter  to  half  of  the  gland  of  the 
sheep  daily.  The  glycerin  extract  or  the  dried  and  powdered  gland  is, 
however,  thoroughly  efficient  and  may  preferably  be  uaed.  A  grain  of 
the  dried  gland  may  in  the  beginning  of  the  treatment  be  exhiUteil 
three   times   a   day,   the   dose   being   increased   until    fifteen    or    tw«uy 


'  Sfc  firawKic  iMAnchen^  Ufd-  Wuch.,  1696,  4^,  ^19).  Mathicu  {Gttx.  d^  M»p..  Paiti, 
1I96,  Aq).  nnd  Yorkc  Davjea  {Brii.  Hfed.Jvum.,  iS^.  iJ-4J)  i  favorable. 
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grains  (i— 1-3  Gm. )  a  day  aie  taktn,  or  some  nervousness,  shortness  of 
brealb.  rapid  pube,  or  other  physiological  symptoms  are  prnduL-cd,  The 
dose  of  iodothyrin  is  shout  Ihe  same  as  that  of  the  dried  gland  (fifteen 
gfairs). 


SUPRARENAL  CAPSULES. 

It  has  long  been  known  th^t  the  so-calicd  Addison's  disease,  which  b 
characierized  by  a  progressive  asthenia,  a  peculiar  bronajng  of  the  skin, 
anxmia,  and  loss  of  digestive  power,  with  excessive  vomking,  results 
from  atrophic  or  destructive  disease  of  the  supmrcnal  capsules,  but  the 
immediate  cause  of  the  symptoms  has  never  been  satisiacloniy  explained. 
In  1S95  Oliver  and  Schafer '  and  SiymonowicK  and  Cybulslci '  published 
almost  simultaneously  papers  demonstrating  the  extraordinary  effects  of 
these  bodies  on  the  circulation.  Since  this  a  large  amount  of  work  has 
been  done  towards  isolating  the  active  principle  of  the  suprarenal  bodies. 
Oliver  and  Scliafcr  showed  in  their  6rst  communication  that  the  physio- 
logica]  activity  of  the  gland  resided  in  the  medulla,  and  have  since  been 
continued  by  numerous  observers.  Vulpian  observed  as  early  as  1856 
that  the  suprarenal  medulla  gives  a  blue  color  with  ferric  chloride  :  and 
Langlois'  has  proved  that  the  intensity  of  this  reaction  is  in  direct  pro- 
portion to  the  physiological  activity  of  the  body.  On  account  of  this 
and  other  chemical  reactions  the  active  principle  has  been  supposed  to  be 
pyrocatcchin  or  some  closely  allied  substance.  In  lfl97»  however.  Abel* 
obtained  from  the  suprarenal  bodies,  by  precipitation  with  benzoyl  chloride 
and  sodium  hydrate  and  separation  with  sulphuric  acid,  the  benzoate  of 
a  substance  .  not  pyrocalechin,  which  he  classed  amon^  the  alkaloids. 
Since  then  Abel'  has  succeeded  in  preparing  several  salts  of  this  princi- 
ple, for  which  he  proposes  the  name  epirti^Arin^  and  determined  the  per- 
centage Formula  for  the  liase  to  be  C,tHuNO|.  bui  has  not  yet  been  able  to 
separate  the  pure  base.  The  salts^  however,  are  exceedingly  active,  a 
dose  of  0,000018  gramme  (about  one- three- thousandth  of  a  grain)  per 
kilo  of  body-weight  producing  dLstinct  effect  upon  the  blood -pressure. 

Dreycr'  found  the  active  principle  of  the  suprarenals  in  the  vein 
coming  from  the  suprarenal  capsule,  and  that  stiniulation  of  the  splanch- 
tiics  increased  the  amount  present  in  the  blood.  From  these  experi- 
ments It  would  seem  that  the  active  principle  is  a  tnie  glandular  secre- 
tion. This  is  confirmed  by  the  observation  of  Pctlit/  that  the  adrenals 
are  afiecled.  by  glandular  poisons,  as  pilocarpine,  in  the  same  manner  as 
are  the  other  glands  of  the  fjody. 

Langlob  concludes  from  hb  experiments  that  there  must  be  more  than 
one  active  substance  in  the  gland  ;  a  view  which  is  also  adhered  to  by 
Corona  and  Morom/  It  would  seem  that  one  of  the  functions  of  the 
glands  is  to  destroy  toxic  substances.  Th^J^^  it  seems  established  that 
the  adrenal  bodies  contain  a  considerable  amount  ol  neunn,  a  toxic  sub- 
stance resulting  from  katabolism  of  nervous  EissuCt  and  th^t  this  substance 
appears  in  the  urine  of  persons  suffering   (rum  Addison's  disease  -.  atid 
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Albane^  has  shown  that  anim^l^  are  less  resi^lant  to  nturin  afler  ejiur- 
palioJi  of  their  adrenals.  Boinct'  (confirmed  by  J.  E,  Abdous'*)  has 
found  that  this  apphes  also  to  atropine  and  nicotine,  Langlois  and  Char- 
rin"  discovLTtd  ihdl  the  rejiKiied  injecnon  uf  certain  toxins  in  sublethaJ 
doses  produced  an  hypertrophy  of  the  suprarenal  capsules  ;  but  that  in- 
stead of  being  physiologically  more  active,  such  hypeitrophicd  glands 
lose  their  reaction  tawards  ferric  chloride  and  also  their  effects  on  the 
blood- pressure.  The  fact  that  the  hyperlropliied  glands  affect  the  circu- 
lation Icsn  13  very  strong  evidence  that  the  circulatory  pcnson  is  not  the 
same  principle  as  the  antitoxic  substance.* 

Physio  LOGICAL  Action.- — Loca/  Action. — Locally  appJied,  the  ex- 
tract of  the  suprarenab  acts  as  a  powerful  constrictor  o(  the  blood-vessels. 
It  has  oE  it9clf  no  local  ancesLhetic  properties,  but  when  used  (n  coq- 
junc:tion  with  cc^caine^  enhances  ihe  powen;  of  that  drug,  probably  by  lis 
action  on  the  blood- vcssels. 

EHtnhioiiQn, — The  active  principle  of  adrenals  is  very  rapidly  de- 
stroyed or  eliminated  in  the  system,  since  the  effects  do  not  last  much 
over  ten  or  fifteen  minutes.  Cybubki  discovered  ihat  ihe  urine  of  ani- 
mals poisoned  with  snprcircnala  is  capable  of  producing  a  rise  in  the  blood* 
pressure,  and  therefore  believed  that  the  active  principle  la  eliminated  by 
the  kidneys.  Ijnglois,"  however,  found  that  maceration  with  the  Ihrer 
destroyed  the  active  principle  of  the  gland,  that  ligation  of  the  hepadc 
vein  prolonged  the  diiration  ol  its  effect,  and  that  when  tnjecled  into  the 
portal  vein  the  suprarenal  had  comparatively  small  influence  upon  the 
circulation.  He  therefore  comes  to  the  conclusion  that  it  is  largely  oii- 
dized  in  the  liver. 

Genera!  Efftci, — The  most  manifest  action  of  suprarenal  bodies  is 
upon  the  circulation,  so  that  after  the  exhibition  of  anything  like  the 
therapeutic  dose  the  only  symptoms  produced  are  connccled  with  the 
circuliition. 

ToKic  doses  of  the  extract  cause  in  the  frog  progresj^ively  increastng 
loss  of  power  without  a  true  paralysis,  and  death  apparently  through  an 
asthenic  failure  of  respiration  ;  in  mammaba  rapid  and  extreme  enfeeble- 
ment,  with  failure  of  respiration  and  also  of  the  circulation,  conscious- 
ness being  preserved  very  late  in  the  poisoning.  The  death  is  apparently 
caused  by  asthenic  failure  of  respiration,  though  when  this  function  b 
artificially  maintained  there  is  finally  loss  of  heart-power  with  paralvsb 
of  the  vagi  rGonrftnn),  No  lesion  except  pulmonary  congestion  has 
been  discovered  aher  death. 

Nervims  System. — We  have  no  knowledge  as  to  the  influence  of  supra- 
renal extracts  upon  the  cerehnim.  The  failure  of  respirarion  caused  by 
the  drug  Is  probably  due  to  an  influence  upon  the  spinal  centnS)  and  the 


•  An  inlcrc^iiing  cunJirinaEiin]  ol  the  fact  is  the  ob^rrvatiuii  iJ  Caninailt  "  itiut  Uk 
glyctrm  cilract  aJ  ihv  aupnucnals  when  injected  conlinuijUAlv  produoA  an  hypctlruphy 
of  thcauprarenals  preci-scly  na  do  otbvr  tcxiclxrdio;  fiUKgoting  llial  tltc^lami  dc^troyv 
il9  own  stcre^iiju  when  iu  toitic  amcunl. 
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general  loss  of  power  seems  also  to  be  of  spinal  origin,  since  Gourfein 
and  Oliver  and  Schalcr  find  that  after  ordinary  tox!c  doses  the  nerve- 
trunks  and  nm&cles  preserve  iheir  activity  up  to  death  ;  au  the  other  hand, 
Vincent  "  asserts  that  the  suprarenal  extract  is  a  muscle- poison,  producing, 
when  given  to  ihe  frog  in  overwhelming  doses,  a  peculiar  rigidity,  similar 
to  tliat  brought  about  by  veratrinc. 

Circulaiwn.^W hen  to  an  animal  the  tull  dose  oi  suprarenal  capsules 
is  given  there  ts  developed  a  slow,  full  pulse,  followed  very  shortly  by  a 
great  rise  ol  the  blood -pressure.*  When  the  blood 'pressure  has  reached 
its  ma^iimLim  the  pube  becomes  rapid.  The  slow  pulse  is  evidcndy  due 
to  stimulation  of  the  cardiac  inhibitory  centres,  since  section  of  the  vagi 
prevents  its  oc-currenct.  Siymonowicz  and  Cybulski  assert  that  the 
rise  of  blood -pressure  does  not  take  place  after  section  of  the  spinal 
cord,  bat  in  this  they  are  directly  opposed  to  Oliver  and  Schafcr  and 
oiher  eKperimenters-  Cyon  '*  found  thai  after  section  of  the  splanchnics 
suprarenal  capsules  still  caused  a  great  increase  in  the  blood -pressure  ; 
and  Gottlieb  has  shown  that  even  when  the  blood-veaaels  are  paralyzed 
by  chloral  the  gland  still  exerts  a  stimulant  influence  upon  the  circuladon. 

In  the  experiments  of  Vellch"  there  was  a  rise  o(  blood-pressure  not 
only  in  the  arterial  system  but  also  in  both  auricle  and  ventricle  on  the 
left  side  of  the  heart.  The  pressure  in  the  pulmonary  artery  was  usually 
elevated,  but  not  proportionately  to  the  pressure  in  the  general  arterial 
system.  The  elevation  in  the  pulmonary  artery  he  attributes  to  the 
increased  flow  of  blood  to  the  right  heart. 

From  the  results  of  these  observers  it  would  seem  that  epinephrin 
stimulates  cither  the  muscular  walls  of  the  heart  and  blood-ve^els  or,  as 
Gotdicb  believes,  their  contained  motor  ganglia.  The  effects  of  its  local 
applicarion  indicate  that  the  extract  does  directly  affect  the  peripheral 
vessels  ;  it  certainly  acts  upon  the  heart  ds  a  stimulant. 

Therapeutics. — There  is  at  present  considerable  clinical  as  well  as 
experimental  evidence  to  show  that  the  extract  ol  the  suprarenal  capsule 
is  of  value  in  the  treatment  of  Addison's  dtsens/r.  It  is  plain,  however, 
that  when  the  lesion  of  the  adrenals  is  cancerous  or  tubercular,  supplying 
artificially  to  the  system  an  active  principle  prepared  by  those  bodies 
cannot  afiect  the  progress  nf  the  local  disease  and  therefore  cannot  bring 
about  a  cure.  In  various  conditions  of  dntiiatory  faihtrt  its  physiologi- 
cal properties  would  seem  to  render  it  a  most  valuable  drug.  Unfortu- 
nately, the  elimination  of  epinephrin  is  so  rapid  that  it  exerts  but  a  feeble 
influence  even  whpu  given  hypodermically  \  its  characteristic  action  de- 
velops only  after  Its  Intravenous  injection,  a  method  cf  administration 
which  is  not  practicable  in  man  until  the  pure  active  principle  shall  have 
become  a  commercial  drug.  But  as  a  local  vaso- constrictor  the  watery 
extract  of  suprarenals  is  of  great  valne.      Thus,  W    H.  Bates  "  and  L. 


*CrDn  ondVetich  failed  lo  obtain  in  raAnr  of  tbciruperlment^  aaf  rctBrdalion  of  (he 
pulE«  In  dft^s. 
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this  intractable  disordCT,  Clark  ^  has  found  ihe  extract  of  s|:)leen  useful 
in  cii^es  of  inmnity  depeadenl  on  physical  cAhauationH  as  in  pturpcrai 
^•cakfuss  or  ariipmux. 

Thymus  Gland. — The  thymus  extract  was  at  one  time  used  largely 
in  OraTfs's  Disease,  but  later  eAfierience  has  borne  out  the  results  of 
Hector  Mackenzie's  researches'  that  it  is  of  no  value.  Fischer"  asserts 
brilliant  results  from  a  saccharine  extract,  pertussiti,  in  "whooping-cotigk 
and  all  forms  of  bronchial  troubles  associated  with  astkma. 


TOXINS   AND    ANTITOXINS, 

The  second  class  of  animal  substances,  to  which  value  as  remedial 
agents  must  be  allowed,  consiafs  of  those  which  are  the  products  of  bac- 
teriological growth  in  the  animal  organism.  The  history  of  the  develop- 
meot  o(  these  substancea,  of  their  physiological  activity,  and  ol  their 
value  in  the  treatment  of  disease  is  o[  such  extent  that  in  a  treatise  lite 
the  present  the  subject  cannot  be  thoroughly  discussed  ;  only  a  very 
brief  mention  of  the  more  important  remedies — of  their  value  and  method 
of  use — can  be  made.  For  details  the  reader  is  referred  to  special  trea- 
tises on  bacteriology. 

It  is  now  known  that  many  and  probably  all  pathogenic  germs  pro- 
duce in  the  animal  organism  two  classes  of  substances  capable  of  violendy 
afiecting  niitricion,  which  substances  are  believed  by  chemists  to  be  of 
albuminous  nature. 

To  one  class  has  been  given  the  name^-rw,  to  the  other  that  of  antt- 
icxin.  The  toxin  is  the  substance  produced  by  the  bacteria  benchcial 
to  the  bacteria  themselves,  whilst  the  antitoxin,  although  produced  by  the 
bacteria,  is  hostile  to  them.  In  infectious  diseases  there  is  a  batde  be- 
tween the  toxins  and  the  human  animal  aided  by  the  antitoxins.  The 
toxin  has  a  twofold  action.  It  acts  Locally  as  a  fioison  and  also  affects 
the  general  syslem.  Thus,  the  bacillus  of  diphtheria,  growing  upon  the 
throat,  forms  there  a  toxJn  which  attacks  the  immediately  surrounding 
tissue,  and  so  weakens  it  that  the  germ  is  capable  of  overcoming  the  natu- 
ral resistance  of  the  pan.  By  and  by,  as  the  toxin  is  absorbed  into  the 
bloodj  it  affects  the  general  system  and  produces  the  constitutional  aymp- 
tomr  and  some  of  the  wide-spread  lesions  of  diphtheria.  That  the  rSic  of 
the  toxin  is  important  is  shown  by  the  fact  that  various  pathogenic  bac- 
teria iniroduccd  into  the  living  animal  withouL  any  accompanying  toxin 
arc  unable  to  overcome  the  resistance  of  the  tissues  and  foil  to  develop- 
The  antitoxin  is  in  some  way  destructive  to  the  bacteria  ;  how  it  acts 
b  stili  a  matter  of  theory  :  it  is  proved  that  it  is  not  a  germidde  and  is 
not  capable  of  killing  the  pathogenic  organism.  By  some  it  is  thought 
to  act  chemiotlly  upon  the  toxin,  but  the  present  evidence  renders  this 
improbable-  T^e  most  plausible  explanation  is  that  the  antitoxin  in  some 
way  so  afTects  the  protoplasm  that  the  lati^i-r  is  :»!ilt  to  resist  the  action  of 
the  toxin.      If  antitoxin   be  given  to  an  animal  suficring  from  infectious 
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disease  due  to  the  local  lodgement  of  a   pjthog^enic   germ,  the  first  rr- 

dencc  of  its  beneficial  action  b  the  failxire  of  the  gcxms  to  grow,  llv^u^ 
they  are  not  IdlletL 

Some  years  ago  the  whole  world  was  excited  by  the  alleged  discover 
by  Koch  of  3  method  of  curing  phlkUis.  The  tubcrciiHn  of  Kocb  ie 
simply  an  impure  toxin.  When  the  tubercle  bacillus  grows  ia  the  hunuc 
lung,  the  toxin  which  it  forms  slowly  kills  the  tissues  and  produce  nice 
ation  ;  whibt  doing  th!^,  it  aho  find:*  it^i  way  into  tht;  blood  and  cau^ 
the  so-called  hectic  fever  and  the  other  constitutional  symptoms  of  chiDnk 
tuberculosis.  When  Koch's  rubercnlin — that  is,  tubercular  loxln— ^cjin 
jected  into  tlie  blood  in  a  certain  small  ciiiantily,  it  produces  no  tebri* 
reaction  in  the  normal  individual  because  there  is  not  enough  of  it  prseai 
in  the  sj'stem.  If,  however,  the  injected  toxin  be  added  to  a  toxin  whiti 
has  l>een  [ircviously  producetl  In  the  body,  and  which  is  already  in  Uk 
blood,  the  aggregate  amount  will  be  capable  of  producing  a  hectic  fevH, 
which  will  demonstrate  the  existence  of  a  toxin-producing  focus  In  dir 
body, — i.e.,  of  tuberculosis.  At  the  same  time  the  injected  loxio  wfli 
reinforce  the  local  action  of  the  bacillary  toxin,  and  so  bring  ahui 
rapid  ulceration  ol  the  lung  and  discharge  of  the  tubercle,  "nic  vol 
setting  free,  however,  of  the  tubercle  bacilli  favors  their  entrance  into  th* 
lymphatics  and  the  blood-vessels,  and  consetjuent  dissemination  through' 
out  the  body,  so  that  a  general  tuberculosis  has  often  immediately  \^ 
lowed  upon  the  treatment  of  a  local  tuberculosis  by  injection  of  tubero' 
lin.  The  use  tjf  tuljerculin  has»  therefore,  justly  passed  out  of  vogue  « 
A  therapeutic  agent.  It  b  largely  used,  however,  as  a  diagnostic  meMurr 
by  the  veterinarian.  Indeed,  it  has  been  employed  for  this  purpow  in 
human  medicine,  hut  the  danger  of  hastening  ihe  tuberculous  proct^e 
so  great  as  to  render  its  use  unjustifiable. 

The  only  toxin  used  to-day  as  a  curative  agent  is  that  produced  by 
the  sfreptacorn\  Se\'er;il  cases  of  carcinoma  have  been  noted  in  whifl, 
abscesses  forming  in  cancerous  growths,  the  tumor  disappeared,  Tte 
led  to  a  trial  of  the  streptococcus  toxin  as  a  curative  agent  in  variose 
maHgnanf growths.  The  results,  liowever,  have  not  been  ver>'  cncoui^ijii*, 
and  we  have  seen  the  added  burden  of  septicaemia  prove  disastrous  to 
a  system  already  exhausted  by  cancer. 

Dipkth^a.  — Without  discussing  the  statistics  of  the  sul^ect.  it  sceo^ 
sufficient  to  say  thst  the  value  of  antitoxin  in  diphtheria  appears  no  more 
doubtful  than  b  that  of  quinine  In  malaria.  It  is,  however,  essential  rfui 
the  antitoxin  be  used  g^tV^^  as  it  acts  chiefly  by  arresting  the  growth  of  the 
bacillus.  If  the  antitoxin  be  given  late  in  the  disorder  it  may  arrest  ibf 
further  growth  of  the  germ,  but  the  patient  may  die  nevertheless,  becai^ 
the  tissues  are  already  fatally  poisoned  with  the  toxin,  or.  perchamt 
have  already  undergone  an  irreparable  degeneration.  Again,  there  isnt 
every  bad  case  of  diphtheria  after  the  liist  twenty-four  hours  a  genml 
septic  infection:  so  soon  as  lodgement  has  been  fairly  eiiectcd  by  I.iifHfrs 
badllus,  and  local  tissue- change  set  in,  streptococci  and  other  aepdc  emu 
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begin  to  develop  rapidly  in  the  dying  tiasuea,  and  very  soon  give  origin 
to  a  general  septic  iniection,  which  in  most  fatal  cases  of  diphtheria  is  an 
important  factor  in  the  causation  of  denth.  Evidently  a  Loffler's  bacillus 
antitoxin  is  useless  against  a  streplococcits  toxin. 

The  absolute  importance  o(  the  early  use  of  the  antitoxin  during 
diphtheria  is  very  evident.  There  are  very  few,  if  any,  well -observed 
casffi  oi  diphtheria  on  record  In  winch  It  has  been  positively  determined 
that  the  antitoxin,  administered  during  the  hrst  few  hours  after  the  out- 
break oJ  the  disease,  has  tailed  to  bring  about  a  cure.  On  the  other 
hand,  statistics  seem  to  show  that  if  the  injection  be  postponed  to  the 
liflh  day.  the  mortality- rate  is  not  reduced  by  die  use  of  tuiutoxln.  Our 
modem  municipal  scientific  methods*  notwithstanding  all  their  laudations, 
are  liable  to  become  causes  of  death.  A  case  of  suspected  diphtheria 
presents  itself  to  the  praaiiioner  ;  already  the  child  has  been  sick,  it  may 
be,  one  or  two  days.  A  culture-tube  is  prepared,  sent  to  the  municipal 
laboratory,  examined,  and  the  result  sent  back  to  the  practitioner,  who 
then  goes  to  see  the  patient,  li  is  very  fortunate  if  not  more  than  one 
day  ia  lost  in  this  way,  and  the  I055  of  those  hours  may  well  mean  the 
loss  of  the  lile^  for  the  time  has  elapsed  during  which  the  antitoxin  would 
beat  act.  There  k  no  r&ason  at  present  for  believing  that  the  antitoxin 
uacd  in  moderate  quantity  does  harm  when  the  child  has  not  diphtheria. 
When*  therefore,  any  case  presents  tfie  clinical  aspect  of  diphtheria  the 
andioxin  should  be  used  at  once.  For  educational  purposes,  and  for 
rendering  definite  our  knowledge,  the  municipal  laboratories  are  very 
useful ;  for  purposes  of  treatment  the  less  attention  paid  to  them  probably 
the  better  for  the  patients. 

The  use  of  aniiioxin  in  any  case  of  diphtheria  should  not  interfere 
with  the  u^ual  local  and  general  treatment. 

As  it  h  never  possible  in  any  case  of  human  diphtheria  to  know  how 
much  of  the  roxin  is  in  the  system,  exact  antitoxin  dosage  is  impossible, 
but  some  general  working  rule  must  be  formed,  especially  as  there  are  a 
large  number  of  serums  upon  the  market  of  varying  stren^^th.  Universal 
consent  now  seems  to  have  fieen  given  to  the  recognition  of  Behring's 
antitoxin  unit  which  is  one  cubic  centimetre  of  an  antitoxin  serum  of  smh 
strength  that  this  amount  of  it  is  capable  of  overcoming  ten  times  the 
minimum  fatal  dose  of  the  toxin  for  the  guinea-pig.  The  antitoxin  solu- 
tion should  be  injected  deeply  into  the  buttocks  or  back  with  every  pos- 
sible antiseptic  precaution. 

Two  methods  of  use  of  the  antitoxin  are  in  vogue.  In  the  one  which 
is  especially  advocated  by  J.  H-  Musser,  small  doses  are  given  at  short 
:nte^^■als.  For  children  up  to  two  years,  who  are  seen  early  in  the  dis- 
ease,— that  is,  on  the  first  or  second  day, — and  for  mild  cases  600  units 
are  suflicieni-  If  stenotic  symptoms  iire  present  a  dose  of  loixi  units 
should  be  given.  In  older  children  with  a  mild  attack  of  the  disease  the 
initial  dose  should  be  1000  units-  Tn  cases  of  longer  duration  with  marked 
glandular  swelling  a  double  dose  is  needed  :  both  of  these  doses  are  to 


be  repeated  if  needed  within  twenty-four  houis.  For  older  childreti 
with  very  severe  symptoms  3000  units  should  be  given.  The  second  dcree 
in  all  cases  should  be  600  lo  1000  units, 

The  secord  method  consists  in  the  administration  oi  large  dosfs^i 
longer  intervals.  The  doses  recommended  by  the  American  Pediatrical 
Society  are  as  follows  :  for  children  over  two  ycara  in  all  severe  cases. 
and  in  laryngeal  cases,  the  initial  dose  is  to  be  1500  to  3OO0  units,  to  be 
repeated  in  eighteen  to  twenty-four  hours,  with  a  third  dose,  if  neede^l ; 
for  children  under  two  years  and  mild  cases  over  two  years  the  initial 
do90  is  1000  units. 

On  the  continent  of  Europe  even  larger  doses  ihaji  these  are  em- 
ployed ;  the  amounts  recommended  by  some  English  authorities  arc  so 
extraordinary  as  to  throw  great  doubt  upon  the  activity  of  English  serum. 
Thus,  according  to  the  conclusions  oE  the  London  Clinical  Society,  to  the 
adult  no  initial  dose  under  6000  units  is  liJcely  [o  be  effectual,  whilst 
the  amount  given  in  each  case  almost  always  reaches  20,000,  and  not 
seldom  50,000  units. 

Il  !s  affirmed  that  the  milder  method  is  less  apt  to  be  followed  by  dis- 
agreeable antitoxin  symptoms  ;  but  as  these  dis^reeahle  symptoms  are 
of  little  importanccn  the  superior  promptness  and  certainty  and  the 
avoidance  of  frequent  disturbance  of  the  patient  which  attend  the  more 
heroic  method  seem  to  us  to  make  it  preferable- 

In  most  cases  the  injection  of  the  antitoxin  b  followed  in  a  very  iew 
hours  by  a  fall  of  temperature  and  a  decrease  of  the  local  diphtheritic 
symptoms.  Occasionally,  but  not  usually,  this  amelioration  is  preceded 
by  a  temporary  rise  of  temperature.  Sometimes  the  disagreeable  symp- 
toms produced  by  the  injection  appear  in  a  tew  hours  :  perhaps  more 
commonly  they  are  not  developed  until  six  to  nine  days  ;  and  it  is  affirmed 
that  they  may  be  delayed  to  nine  weeks,  and  have  led  to  the  mistaken 
diagnosis  of  scarlet  fever  or  other  exanthema.  The  characteristic  symp- 
toms are  rise  of  temperature,  with  eruption  upon  the  skin,  and  in  ser-eral 
cases  sweUing  and  pain  in  the  joints.  The  skin  eruption  may  be  purely 
erythematous,  is  often  scarlatinoid,  and  perhaps  as  frequently  rubcoloid. 
and  sometimes  takes  the  form  of  a  severe  urticaria.  There  is  e\idenc«Co 
show  that  these  after-eflecls  follow  much  more  frequently  upon  the  use 
of  diluted  antitoxin  than  after  injections  of  concentrated  serums,  and  il 
seems  to  us  probable  that  they  are  produced  in  some  way  by  the  serum 
itself  and  not  by  the  antito:ttn, 

Tirtanus. — The  results  of  the  antitoxm  treatment  of  tetanus,  while 
not  nearly  so  striking  as  those  of  diphtheria,  seem  to  warrant  further 
trials  of  the  method.  In  more  than  one  hundred  cases  we  have  found 
recorded  the  mortality  has  l>een  In  the  neighborliood  of  thirty  per  cent,. 
but  the  results  are  so  complicated  by  various  circumstances  that  it  is  im- 
possible 10  draw  any  positive  conclusions  from  so  few  cases- 

In  the  laboratory  tetanus  can  be  cured  with  almost  absolute  certainty 
by  its  appropriate  antitoxin,  but  under  these  circumstances  it  b  known 
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definitely  how  much  Tetanus  toxin  has  been  given  10  ihe  anitnal,  And  the 
antlloxir  is  adininislered  just  before  or  immediately  with  the  toxin  ; 
whereaa  in  human  tetanus  the  man  is  ubtiaUy  saturated  with  the  toxin  of 
the  disease  for  hours  or  days  before  the  aTilitoxin  can  be  given.  Very 
rarely  in  these  human  cvises  is  the  inoculation  directly  tf^ilh  the  toxin,  but 
with  the  bacillus,  which  lakes  usually  from  three  to  eight  days  before  it 
is  sufficiently  developed  to  produo^  enough  toxin  to  cause  an  outbreak  oi 
symptoms,  so  that  there  may  be  cnm])lcce  general  saturation  of  the  sys- 
tem when  the  apparent  disease  first  appears. 

Unfortunately,  the  unit  of  doae  for  the  tetanus  antitoxin  does  not 
seem  fuUy  established,  Behring*  lias  prepared  a  toxin  of  such  po*er 
that  one  cubic  centimetre  will  kill  in  from  four  to  five  days  four  million 
grammes  of  living  tissue,  Behring^s  unit  for  tetanus  antitoxin  is  the 
amount  sufficient  to  neutralize  ten  cubic  centimetres  of  this  test-toxin. 
The  dose,  according  10  Behring,  should  be  at  least  one  hundred  units 
(ten  cubic  centimetres  of  Bchring'a  serum],  Tizzoni  has  objected  to 
Behrirg's  conclusions  veiy  strenuously. 

Erysipela.'!. — It  is  probable  that  there  are  various  poisonous  Btrepto- 
coed,  but  clinical  experience  seems  to  show  that  the  streptococcus  anti- 
toxins now  in  the  market  are  active  in  all  forms  of  streptococcus  diseases  ; 
at  least,  there  are  as  yet  no  means  of  distinguishing  between  the  difTerent 
forms  of  streptococci  poiaoningn  In  erysipelas  and  alKcii  septicaemia  the 
remedy  may  be  tried  with  fair  hope  of  success.  In  a  discussion  before 
the  Philadelphia  Gynaecological  Society,  the  result  arrived  at  was  that 
when  the  injections  of  serum  were  begun  early  in  pure  streptococci  ca.^es 
they  were  of  value,  but  that  In  cases  of  puerperal  septicemia  they  were 
often  of  little  effeeij  because  the  sepsis  was  not  due  to  streptococci-  In 
advanced  liiphthcria,  in  scarhtjfver,  and  In  various  cases  with  secondary 
streptococcus  infection  the  antitoxin  may  be  of  service.  There  is  no 
generally  recognized  unit  of  streptococcus  antitoxin,  and  therefore  cannot 
be  any  definite  dosage  ;  so  that  the  practitioner  can  onlyfollow  the  direc- 
tions given  with  the  antitoxin  scrum  by  the  manufacturing  firm. 

Chahra. — Lazarus  discovered  that  the  blood-scrum  of  human  beings 
who  have  recovered  from  an  attack  of  Asiatic  cholera  possesses  proper- 
ties which  render  it  capable  of  protecting  animals  from  fatal  doses  of  the 
spirillum  of  Astatic  cholera-  He  regarded  this  substance  as  being  of  the 
nature  of  an  antitoxin,  and  the  protective  action  of  the  human  serum  as  sim- 
ilar to  the  antitoxin  of  diphtheria,  tetanus,  etc.  The  studies  of  R.  Pfeiffcr. 
however,  have  shown  that  the  principle  contained  within  the  blood-senim 
is  not  of  the  nature  of  an  antitoxin,  but  is  bactericidal  ;  it  acts  by  causing 
rapid  riistniegralion  of  the  introduced  cholera  organism,  and  thus  pre- 
vents the  rapid  multiplication  that  brings  about  the  death  of  the  exposed 
animal.  A  few  minutes  after  the  simultaneous  introduction  of  the  cholera 
vibrio  and  of  the  blood-serum  into  the  peritoneal  cavity  of  small  animals, 
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such  as  llie  goinea-pig,  the  micro-uryaiiisms  begin  lo  disirt^ratr.  ara 
very  soon  they  are  completely  destroyed, 

Pfeiffer  also  showed  that  dead  cholera  organisms  are  t^liJl  toxic  ud 
capable  of  acting  similarly  lo  ihe  living  germs.  Ha(Tkin  has  applied 
thia  riethod  to  (he  immunization  of  human  beings  to  cholera  :  he  cul- 
tivates the  germ  in  bouillon,  and  after  a  certain  growth  has  been  ob- 
tained,  heats  sufficiently  to  kill  the  germ  without  completely  destroying  the 
cholera  poison  which  adheres  to  its  body,  and  wtiich  is  a  very  ser»j' 
live  substance.  Injections  of  such  cultures  in  human  beings  are  followed 
by  a  local  reaction  and  febrile  movements  and  the  appearance  of  3.  pro- 
tective substance  In  the  blood-serum  in  man  simiUr  in  ihal  present  afief 
an  attack  of  the  dbease.  Two  injections  arc  commonly  made  at  the 
interval  of  about  a  week,  after  which  the  protection  of  the  individual  is 
belipved  to  be  complete.  This  mirlbod  has  been  applied  on  a  large 
scale  in  India,  and  apparently  with  a  measure  of  success. 

Bubonic  PlagH€^ — P^st. — The  discovery  by  Yersin  in  1894  of  the 
bacillus  of  l\\t  bulxrmic  plague  has  introduced  pioteclive  measures  to  be 
employed  in  combating  that  disease.  Several  methods  are  «ow  in  use: 
that  of  Yersin  consists  in  the  immunization  of  horses  or  other  large  ani- 
mals to  injections  of  the  plague  bacillus,  and  the  use  of  the  blood-servm 
obtained  from  these  animals  in  a  manner  similar  to  the  employnient  of  tfie 
antitoxin  of  diphtheria. 

HaSkin's  method,  which  has  been  used  on  a  larger  scale,  and  ap- 
parently with  less  doubtful  results  than  that  of  Yersin.  is  in  principle 
similar  to  the  protective  inoculation  for  cholera.  Bouillon  cultures  of 
the  plague  bacillus  (the  organisms  being  obtained  directly  from  human 
cages  of  the  plague)  are  incubated  for  about  two  weeks.  The  bouillon 
is  finally  heated  to  60°  C. ,  lor  about  twenty  minutes,  in  order  to  kill  ihc 
bacillus,  after  which  half  of  one  per  cent>  of  carbohc  acid  is  added  in  order 
10  preserve  the  serum  from  accidental  coniaminaiion  by  ether  micro- 
organisms. 

The  mjectionE  are  made  into  the  soft  tissues  of  the  thigh,  the  enure 
culture  being  used.  Two  injections  are  usually  employed,  at  intervals  ol 
six  days.  The  symptums  are  elevation  of  temperature  and  swelling  about 
the  point  ol  inoculation,  most  marked  after  the  first  injecliou-  The  sec- 
ond inoculation  is  believed  to  gii-e  protection.  The  statistics  gathered 
frfim  Inilia,  where  the  plague  has  prevailed,  are  highly  encouraging  as  lo 
the  value  of  tins  procedure.  The  scrum  is  of  no  use  in  the  treatment  rf 
developed  cases  of  the  plague. 

Another  method  of  protection  which  is  being  employed  is  that  dt 
Lustig,  wlio  produces  from  the  dead  plague  bacillua,  by  treatnieni  with 
acids  and  tlien  alkalies,  an  active  nudeo-proteid,  whose  inoculation  into 
animals  and  human  beings  gives  active  immunity  to  the  plague  organism. 
The  blood-serum  from  animals  so  immunized  may  be  usetl  in  the  treat- 
ment of  the  developed  plague,  or,  injected  into  healthy  human  being)^ 
affords  a  passive  immunity  which,  however,  endures  only  a  few  weeks. 
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is,  therefore,  capable  of  use  in  profeciing  for  a  short  time  a  community 
txpused  lo  the  pldgue,  althuu^li  \e^s  reliable  ihan  HaffkJn's  ^c^ruin.  lis 
advantage  is  chat  it  aflords  immediate  protection,  whereas  the  other 
means  employed  require  a  number  of  doses  before  the  protective  action 
appears- 

The  blood-acrum  of  human  bdngB  and  animals  who  have  withstood 
injections  of  the  plague  bacillus  possesses  jxgglutinating  properties  of  the 
plague  organisms  ;  this  agglutinalicn,  however,  does  not  nppear  early  in 
the  infection,  but  is  a  phenomenon  of  the  convalescence.  Its  usefulness, 
therefore,  in  the  diagnosis  of  the  plague  is  somewhat  doubtful. 

,Swtfjfr?-/*i^Mffn/«^-^SewaIl  appears  to  have  been  the  first  lo  demonstrate 
tlie  possibility  of  producing  immunization  against  the  venum  of  seipenls, 
having  proved  aa  long  ago  as  1SB7  that  it  was  possible  by  a  series  of  in- 
oculations of  increasing  intensity  temporarily  to  immunize  pigeons  against 
the  ral lies nake- poison.  As  the  result  of  experiments  by  various  ob- 
servers, it  has  been  established  that  venomous  serpents  are  poboned  by 
snake-venom  only  with  the  greatest  difficulty  -,  that  the  ordinary  non- 
poisonons  snakes  share  this  immunity  to  a  distincdy  less  degree  ;  and 
that  certain  of  the  higher  animals,  notably  the  mongoose,  arc  distinctly 
resistant  lo  the  poison.  It  is  probable  thai  the  immunily  in  ihe  higher 
a.nimal5  is  an  inherited,  "acquired  character,"  due  to  the  repeated  sur- 
vival of  generations  of  bitten  mongoose,  the  immunity  of  the  individual 
being  partially  transmitted  to  the  offspring. 

The  serum  of  the  bJood  of  the  artiticially  immunized  animal  has  been 
found  to  be  of  remedial  value  in  snake- poisoning,  and  has  been  put  upon 
the  market  commercially.  Its  use  for  the  production  of  immunity  is 
justifiable  only  in  certain  conditions  when  there  is  about  to  te  an  extraor- 
dinary  exposure  to  the  possible  snake-blie.  since  the  immunily  it  con- 
fers lasts  only  for  a  short  time.  The  value  of  the  serum  as  a  curative 
agent  has,  however,  been  proved  not  only  in  the  laboratory,  but  also  in 
a  number  of  recorded  cases  of  snake-bite  ;  so  that  it  should  be  carried  by 
those  whose  duties  or  desires  lead  tbem  into  tropical  countnea  wbere 
poisonous  serpents  abound. 

It  has  been  long  known  that  ihe  venom  of  a  polsfmoua  serpent  may 
be  taken  by  the  mouth  with  impunity,  and  it  Has  been  found  thai  when 
so  exhibited  the  venom  is  antidotal  to  itself  injected  into  the  subcellular 
tissue  or  into  a  vein.  It  has  f»een  further  demonstrated  thai  the  venom 
may,  by  forced  filtration  through  jKircelain,  be  divided  into  two  parts, 
one  of  these  parts  containing  the  tosic  portion  of  the  venom,  the  other 
an  antidote  to  the  toxic  principle.  The  toxic  principle  undergoes  diges- 
tion in  ihe  stomach,  the  antidote  passes  through  the  stomach  into  the 
blood.  Hence  the  explanation  of  the  toirious  antidotal  value  of  the 
poison  against  ttself, 

According   10   the  reports   of   tnissiotiaries,   the  various    compounds 

preparetl  by  the  witches  in  Africa  for  the  cure  of  snake-bite  have  the 

of  the  serpent  in  thdr  combination  ;  and  T.  R.  Frascr,  of  Edin- 
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burgh,  has  experimentally  proved  that  the  bile  of  poisonous  serpenis  Js  a 
very  active  antidote  to  the  poison,  neniralizing  the  Venom  when  mixed 
with  It  in  tqual  ijuantJiies.  Even  the  bile  of  ordiniiry  Tnammals  has  a 
feeble  antidotal  power.  When  aher  a  bite  it  is  possible  to  kill  the  snake. 
all  of  its  bile  should  be  injected  into  the  immediate  neighborhood  of  the 
wound. 
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CINCHONA.     U.  S, 


Thk  U.  S.  PKamiiicopceia  forcticily  recognized  three  varieties  of 
Cinchona^ — namely,  Cinchona  Fl<tva  or  Yt^Ih-x'  Cini:hima^  Cin^hcna^  PeU- 
Jida  or  Pale  Cinchtma^  and  Cinchona  Rutra  or  Red  Cinchona.  At  present, 
tender  the  general  heading  i^f  Cinchona,  it  recngni/es  the  bark  of  all 
species  of  the  genua  yielding  when  assayed  by  the  official  process  not 
leas  than  live  per  cent,  of  the  alkaloids  and  tU'o  and  tfive-lenths  per 
cent,  of  quinine. 

The  genus  Cinchona  contains  numerous  species,  yielding  quinine 
and   its  coi^eneric   alkaloids,    indigenous  to  the  western   and  northern 

I  portions   of  South   America,  where  they  grow   upon   the  slopes  of    the 
Andes,  at  an  altitude  of  from  fi%'e  to  ten   thousand  feeL      Formerly  the 
only  cinchona  known  to  commerce  was  collected  by  the  cascariiitrps,  or 
iFOodmen,   and  exported  in  large  bundles  or  bales,  usually  covered  by 
raw  hide   {sfnu^ns').     The  natural  commerce,    however,  in   the  quinine 
barks  has  almost  disappeared  under  the  conjoint  influence  of   excessive 
production  by  cultivation  and  reckless  destruction  of    the  originEil   for- 
ests.    At   present    the  world's    market    is   supplied  with   the   cinchona 
^Lbarks  chiefly  fmni  plantiitioiis  in  the  Himalaya  Mountains,   in  Ceylon, 
^bjid   in  Java.      For  a   full  accoiint  of    this   most  important  industry  the 
^■reader  13  referred  to  the  very  able  article  by  H.  H.  Ruaby  in  the  United 
^HStates  Dispensatory. 

^P       Chemical  Co>st[TUTION. — Besides  tannic,  kinic,  and  kinovlc  adds. 
and  other   important    substances*   the    cinchona    barks   contain   quinine 

»find  qninidine,  cinchonine  and  cinchonidino.  Out  of  these  alkaloids 
quinicine  and  cinchonicine  are  readily  formed  artificially,  but,  so  far 
as  is  known,  they  do  not  exist  in  nature.  There  arc  therefore  two 
isomeric  alkaloidal  groups  :  quinine,  quinidine,  quinicine  ;  cinchonine, 
^■Cinchonidine,  cinchonicine,* 


U.S. 


QUIHINA— QUININE. 

This  alkaloid  was  fir^t  distinctly  separated  from  the  other  ingredi- 

When  quinine  is 


ents  of  the  bark  by  Pelletier  and  Caventou  in   1S20, 

precipitated  by  an  alkali  from  a  solution  of  its  salt,  it  usually  falls  as  a 


'Out  otitic  q  tii  Dine  a1  kale  jiJal  groups  have  been  foroied  hj  cbemlsLs  vadoas  iiwmcric 
Ikaloids.    For  physiological  study  of  ttieae,  xc  Archrv.  Pkyiioi.  JVona.  ei  Path..  iS^jpV. 
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hydratc>  which  may  be  crystalline-  By  sufficient  heat  the  hydrate  is 
melted  and  the  water  is  dnven  oR,  On  cooling,  the  alkaloid,  now  free 
from  water,  forms  a  white,  opaque,  crystalline  mass. 

The  neutral,  official  quinint  sulphate  ( QuiNEN^  SuLPHAS,  U.  S. )  oc- 
curs in  light  silky  crystala,  soluble  in  seven  hundred  and  forty  parts  of 
cold  or  in  thirty  of  boiling  water,  readily  soluble  in  alcohol,  very  (reely 
so  in  acidulated  solutions,  nearly  insuluble  in  ether.  Therefore,  when  it 
ia  administered  either  by  the  subcellular  tissue  or  by  the  rectum  the 
allcaloid  should  be  given  in  the  form  of  the  btsulphate  and  in  distinctly 
acidulated  water. 

The  authority  mentioned  found  that  one  thousand  parts  of  blood  ^hich  was 
defibrinaied  and  deprivtd  uf  iLs  gases  ai  a  teinperiiture  of  36^  C.  dissolved  in  an 
hour  only  0.398  pan  of  pure  quin[ne.  Water  saturated  wiih  farbonic  acid  gas  dis- 
solves the  quinine  sulphnte  prclty  ireeJy  ;  and  Kemer  also  eKpcrimentally  delet- 
mintd  thai  when  a  neutral  solution  of  a  salt  of  quinine  is  added  to  a  very  dilute  so- 
luiiou  of  sodium  carbonate  no  orecipitate  occurs,  ll  would  a[>pear.  thea  ihal 
the  quinine  is  helfl  in  solution  in  the  blood  by  reason  of  the  loosely  eom^HnMl  car- 
bonic acid  gas  in  that  fluid. 

PHYSlOLOCrcAL  AoTTON. — Local  ActiffTt, — Quinine  is  distinctly  irri- 
tant to  the  mucous  membranes,  but  has  little  or  no  inRuence  upon  the 
sound  skin.  Ag  stated  as  long^  ago  as  1765  by  Pringle,  the  cinchona 
bark  itself  is  distinctly  antiseptic,*  More  recent  researches  have  demon- 
strated that  quinine  is  actively  germicidal,  and  that  in  the  proportion  of 
one  part  to  three  hundred  it  will  preserve  for  a  long  time  flesh,  meal,  milk, 
bulter,  urine,  albumin,  etc.,  and  will  check  very  markedly  the  alcohohc 
fermentation  in  honey  or  in  syrup. 

Accordlng  to  the  eKperiments  of  Binz,  The  larger  infuMiria,  such  as  Param*da 
and  Colpoda,  are  killed  by  a  solution  cf  quinine  of  the  strength  of  i  in  Soo  imm«di- 
atdy,  of  I  in  1000  alter  some  minutes,  oi  1  in  20,000  after  some  hours.  Upon 
the  ordinary  mould  Peiilcillium,  iLpon  Vibrios  and  Bacteria,  as  well  as  upon  the 
higher  infusoria,  quinine  acts  with  a  similar  fatality.  In  the  case  of  ihe  Vibrics 
and  Bacteria  a  decidedly  stronger  solution  than  the  one  mentioned  is  required  to 
quiet  rno^-emcnL  Bochefontctine  found  thai  r  solution  cf  one  per  cent,  vaa  needed 
for  a  vigorous  rapid  acUun,  and  that  some  aclivi:  ^anules  coAiid  e^-en  be  foufid  Jn 
il  afler  three  days. 

The  fact  that  fungi  will  appear  after  a  time  in  an  ordinary  solution  of 
quinine  sulphate  demonstrates  that  at  least  upon  some  of  the  lower  organ- 
isms it  has  some,  but  comparatively  littie,  influence,  although  on  others  it 
acts  with  much  power 

Ahsorfiiwn.  and  EHmination. — Owing  to  its  insolubility  in  simple 
wster  or  alkaline  solutions,  quinine  can  enter  the  body  with  rapidity  only 
under  ctrcuoistances  in  which  it  is  exposed  to  the  solvent  power  of  adds. 


•  Mayer.  Pflvfsl,  HaENer  {Dai  Cholera- Coittit^uin,  LeIpHC,  iSS?),  Herbst,  Polli,  and 
eiipsciBiry  Binj  \  I'trehofv's  Arckh/,   1669,  alvi,  58 ;  and  Unl^rsuckutts-fftt  uber  das  tt^esn 
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Talc^n  inio  the  stomach,  th?  quinine  sail  is  dissolved  hy  tbe  acid  gas- 
juicc ;  but  if  aot  absorbed  at  oticc,  passing  into  tlie  inicstlnca,  it  Is 
liable  to  be  precipitated  by  the  alkaline  juiceSj  and  especiaJly  by  the  bile 
acids,  which  (orm  with  it  Insoluble  salts  ;  that  under  these  circumstances 
a  consideiablc  portion  of  the  quiiiiiit^  escapes  absorption  '\5  abown  by  the 
fact  that  Kerner'  and  others  have  Jound  it  in  considerable  quantity  in 
the  f^ces. 

Quinine  is  eliminated  chiefly  through  the  kidneys,*  escaping  in  large 
part  unchanged,  but  probably  in  part  undergoes  alteration.t 

According  td  Briquet,'  quinine  may  generally  b4r  found  in  the  urin«  hotf  an  hour 
after  th«  admin ifnraliun  ai  a  large  do^.  Its  removal,  :u:cording  to  the  researches 
of  Bini,  goes  on  slowly^  lor  it  is  stated  that  in  six  e;<pcrinients  only  a  little  more 
than  two-thiids  of  ititr  invested  i.|uantjty  ivas  tAuirled  in  the  EiniL  [urty-t;ight  Iiolit^. 
Further,  De  Kenii,*  Yvon,  and  Dietl  ■  hnue  found  it  in  Ihe  urine  six  or  seven  days 
after  the  ingestion  of  the  last  dose,  [lis  probable  thai  some  of  the  quinine  is  elimi- 
naled  throUf^h  other  channels  than  tbe  kidneys,  since  Binz  has  found  it  in  the  saliva 
of  ci  poisoned  dog,  and  Lanjerer  ^  stjties  that  he  has  delctted  il  in  [he  unne^  sweat, 
tears,  milk  of  nur^ng  women,  and  in  the  serum  of  dropsieal  effusions,  uhile  Al- 
bertcni  and  He  Renii  And  it  abundant  in  the  bite  when  it  has  t>eeit  taken  bylbe 
^vioutfat  but  not  when  it  has  been  given  hypodermicalEy, 

A?  the  blood  is  allcaline,  a  priori  \\  woul^  be  expected  that  the  qui- 
nine salt  would  be  precipitated  in  the  blood  ;  that  this  does  not  occur  is, 
according  to  the  re3earche3  of  Kerner.  due  to  the  solvent  power  of  the 
carbonic  acid  in  normal  blood. 

The  question  as  to  the  rate  and  completeness  of  the  elimination  ol 
quinine  is  one  of  great  practical  Importance,  It  is  evident  that  it  is  both 
absorbed  and  eliminated  more  rapidly  wher  it  la  given  in  solution  or  in 
the  form  of  the  acid  salt  than  when  taken  in  pill  or  capsule.  Under 
favorable  circumstances,  with  the  dcjse  not  loo  large,  it  is  probable  that 
absorption  is  practically  complete  within  two  hours  aher  the  taking  oJ 
the  qiiinrne  into  the  stomach,  so  that  the  maximum  effect  of  the  single 
doae  is  probably  reached  in  from  one  to  two  houra-  Thau  determined 
that   from  a  third   to  somewhat   less   than   half  ol  the  ingested  quitiine 


•S«  atBilyws  of  Landefer  {R^pertorium /&r  PharmaHe.  ifljfi,  :nr,),  cf  Dinl 
(  H'iener  MedistHisttif  IVoetiensckri/l .  1859),  of  Briquel,  oT  Bins,  and  of  De  Renzl  {.Butt. 

t  (1.  Kemer  {P^tiger'i  Affhiv  fu.r  Phyiiatosif,  1S70)  flMeris  Ihal  the  ciuinine  ns  ei" 
CFCted  is  In  im  amoTpbous,  uncr>'5(alJiiablf  form.  He  ftl«io  haa  dlwovered  in  Ihe  urine 
(tl  penont  taltmg  quinine  a  l>vru]lar  substanre,  somnime**  nmorpholis,  siime(iniet(  in 
flcicular  prismatic  crystals,  frcp  trom  t^jUer  ta^te.  r*ss«(SiTia  i\\e  qiiJnJue  infl^irescencr, 
which  he  h^Ilevei^  lo  be  a  flerlvative  formed  la  ihe  body  from  tFie  ia^esie^  alkaloid-  He 
has  tii>t  heen  abletn^ThlA.qiil'rfiiance  tn  Kuch  quantUy  af>  toaiulyte  It  or  further  examine 
i1.  but  has  produced  a  principle  iaihydrovyl-guininf)  which  he  believes  lo  be  idenllcal 
with  i(  by  acting  on  iiuirlne  with  Ihe  pr^Ea.'^iiiin  permnnganate.  Ar  elaborate  senes 
of  p^p?fJmphl5  have  shown  ihat  the  fHhydroiyl-riuininc  in  physiologically  Inen.  This 
dlhydmiy  I -quinine  mu*ii  he  produced  In  Maiill  amoum,  if  ai  flILfls  Ihc-Te  \^  abimdnm 
evidence  thai  qainint;  fa  largely  excreted  as  ijuirfnir  (see  Pharm. /ovm.  and  TYans., 
I*.  135]- 


s^a 


GENERAL    REMEDEES. 


escapes  from  tlie  body  in  the  ftrst  six  hours,  and  that  in  the  first  twelve 
hours  about  three- fourths  are  excreted,  Welitschbowski  *  iound  an  elim- 
inaiion  of  sixty-five  per  cent,  the  first  ddy  and  twenty-five  per  cent,  the 
second  day.  Prior  g;ive3  the  second  day  as  the  usual  linal  limit  of  elimina- 
tion. We  think  it  more  than  probable  that  aiterti/fif  dasfs  ihc  alka/oid  is 
praduaily  eiiminattd  in/a*-ly^eighl  fumrs,  but  that  when  it  has  been  given 
continuously,  or  when  kidt;ey  disease  or  great  Iccblenesa  of  circulation 
exLslSj  ihe  system  may  contain  a  notable  amount  ot  the  quinine  for  a 
longer  period.  The  researches  of  Welitschkow^ki  are  in  accord  wEih 
tlto:$e  ol  Jiirgenscn  and  Thau  in  showing  thai  in  cardiac  and  renal  disease 
ajid  in  low  fevers  ehmination  proceeds  very  slowly,  more  ol  the  alkaloid 
being  thrown  off  in  the  second  than  in  the  first  six  hours  after  its  inges< 
tion, 

Girticral  Effects. — The  first  symptoms  oi  cinchonism,  as  produced  by 
full  therupeulic  doses  ften  grains)  in  man,  are  usually  ringing  in  the 
cars,  slight  fulness  in  the  htfad,  and  perhaps  some  deafness-  With  the 
use  of  laigcr  doses  these  symptoms  arc  intensified  ;  the  deaJneas  is  very 
marked,  disturbed  vision  *  may  exist,  and  the  flushed  face,  with  a  sense 
of  distention  in  the  head,  may  point  towards  a  cerebral  congestion,  which 
is  in  some  cases  relieved  by  spoulaneoios  epistaxis.  In  decided  cir- 
chonism,  giddiness  and  staggering  in  walking  are  very  common.  Ahcr 
toxic  doses^  severe  headache,  delirium,  stupor,  complete  deafness  and 
blindness,  dilated  pupils,  embarrassment  of  respiration,  great  wt^aknos, 
convulsions,  paralysis,  and  linally  collapse  may  result,  cither  comatose 
or  delirious.  Quinine  deafness  usually  passes  of!  rapidly,  but  may  be 
permanent. 


In  the  lowtr  animiils  large  doses  irf  guiniiie  frH|iitnIlv  cHUse  violent  epilepti- 
iofm  convulsions.  Giveii  lo  clogs  in  sufficient  quantity,  il  produces  re^Ele^Hiea. 
followed  by  muscular  irerablings,  which  have  Inron  compared  to  those  of  paralj'SB 
fl^tana,  loss  of  power  deepening  inio  more  or  less  complete  paralyaia,  Rreal  dy^p 
nira,  anil  cerebtal  symptoms,  such  iis  ana-sthesia,  blindness,  stupor^  or  v-iolent  de- 
lirium, dibitpd  pnpik,  coma,  and  convulsions.  When  the  drug  is  introduced  \^y  the 
stomach,  vomiting  generally  occurs,  and  at  times  diarHicea  nl^^.f  Death  has  been 
shown  by  Hcubach  to  be  produced,  <lI  least  in  the  lower  animals,  by  a  failure  of  the 
rc9|uration.J 


*We  have  seen  ccmpLcle  lemporaiy  omaurofiis  producnl  Ins  lady  by  twelve  grajm 
oT  quinine. 

tSct  F.  M.  Mrller  <  J/?mofV«  lie  VMad^ie.  iSas,  xji.  733>,  William  O,  Duldwui 
{^wter.Jifym.  ^Ted,  Sci.,  April.  i^j),aD^?.Brint^ct  (TYaiif  tk^rafi.dtr  Qmnffutna^r^iii. 

t  The  prcMcit  h  perhaps  o^  euitable  u  place  na  any  lu  notice  rettahi  rrseBtches  upon 
the  rcliitiona  of  alkaloids  lo  prcj;t>plasm.  The  relniion  between  mcitlcinal  suhManccs  and 
Ihe  tissues  uium  whlcli  they  act  is  tertflinly  a  very  close  one.  and  very  probably  la  chrm' 
cal  in  ii5  [laniie.  RuMbach  {Pftarta  l^n/crsuch..  \.  m.J  fuund  that  various  alLoli^d* 
sonaihir  tnndlfy  ilw  propeiiieii  of  albumin,  and  heUeve*  tTiai  they  form  a  chtmirni  mti- 
pound  with  it.  Under  iPie  influence  ot  the  poismi  the  atbumiii  c<.iairularcs  nt  a  much 
IflWer  ti?fnperariire,  fltidisdcpiivtd  uf  ils  aSimly  for  oione.  The  a[fcaluld*i  also  predpt' 
lale  the  A^bu^^lll  rrom  Its  oiuuizcU  solution. 
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A  clo*c  ph>-Biological  stud^  of  quuiine  can  best  be  made  by  inveali' 
p^atin^  its  effects  upon  the  diflerent  systems  o(  organs  sermHm,  and  this 
shalJ  now  be  done. 

Cerc&rum. — According  to  the  cxperimcnta  ol  Briquet,  a  solution  of 
quinine  sulphate  injected  into  the  carotid  u'ill  in  some  cases  produce 
meningilis.  In  doing  this,  k  is  e\'ident  that  the  salt  acts  as  an  irri- 
tant to  the  mcmbninea  of  the  brajn  rather  than  as  a  nervous  atininlant  ; 
indeed,  experimental  evidence  proving  that  quinine  is  a  ccrcbra]  atimu- 
lant  seems  to  us  to  be  wanting.  The  chief  proof  that  the  alkaloid  does 
act  as  a  nervous  siiniuUnt  lies  in  the  facL  ihac  persons  who  luive  lieen 
taking  il  regularly  for  some  tlmcnLll  occasionally^  upon  the  sudden  with- 
drawal  of  their  daily  dose,  manifestiy  be  less  active  without  than  wilh  it. 
Briqnei  may  be  right  in  his  belief  that  in  small  doses  it  aces  as  a  nervous 
stimulant,  but  the  proof  uf  \\\a  correctness  at  present  i^  clinical  rather  than 
experimental.  When  given  in  toxic  doses  to  the  lower  animals,  probably 
all  of  the  cinchona  allcRloids  produce  epileptiform  attacks. 

J.  Jflkouhowich' lias  noticed  such  efferlwiih  quinine  in  Jogs,  and  it  h^  been  pro- 
duced with  cinchonidine  in  various  animals.  Chrrone  and  Curci  found  ihsil  in  the 
pigton  this  action  of  cinchonidine  is  prevented  by  ablation  cf  th*  cerebral  hemi- 
spl;ere3.  but  Albertoni "  objects  wilh  much  force  that  these  obaervera  gave  the  pigeon 
the  alkaloiil  too  soon  ^ler  the  ablation,  wliiLc  ll  vtas  sLiLI  profoundly  aflectEil  by  the 
shor^  smd  h^morrhngt^  of  the  operation.  Alberloni  found  thai,  jf  th«  pigeon  i« 
allowed  to  recover,  the  dncbonidint;  is  capable  of  causing  convulsions ;  also  that 
tn  do£s  uith  the  motor  ^onc  of  the  cerebral  cortex  destroyed,  the  alkaloid  canoes 
einleplifbnn  attacks,  anti  that  therapeutic  doaea  do  not  increase  Uie  excitability  of 
the  cerebral  cortex  in  ihe  dog. 

The  prodtiction  of  convulsions  in  the  lower  animals  is  ol  great  inter- 
est in  connection  wilh  the  fact  noted  Jor  quinine  by  Brown-S^uard  and 
confirmed  by  Albertoni  as  regards  cinchonidine,  thnt  in  epileptics  the 
attacks  are  rendered  decidedly  more  frequent  by  the  cinchona  alkaloids. 
The  present  evidence  Indicates  that  this  increase  is  not  due  to  an  influ- 
ence upon  the  cerebral  cortex,  but  can  hardly  be  considered  sufficient  to 
be  conclusive.  In  very  large  doses  quinine  without  doubt  abolishes  the 
functions  of  the  cerebrum. 

I.nuis  Dupuis'  found  that  reHfx  #LrEii)n  may  be  nnrmal  in  pnifioncd  dogs  and 
mhhnis,  alihough  there  i*;  complete  ^fws  of  sensibility  :  if  this  be  correct,  the  loadc 
dose  ol  quinine  must  paralyze  the  perceptive  centres  in  the  cerebrum^ 

Speciai  Seitsf. — The  disorders  of  special  sense  produced  by  quinine 
seem  to  be  the  result  of  a  direct  action  upon  the  peripheral  sense  organs. 
The  dimness  »nd  tjTinitns  avri-uw  are  due  to  congestion  in  the  labyrinth 
of  the  internal  ear. 


KiTclmcr  *  found,  in  rabbits,  cats,  and  ^inea-pigs  which  had  been  poisoned 
with  quinine  or  v^ith  Mlicylic  acid,  very  ffreat  congestion  of  Ihe  iniemal  ear  and  of 
the  Jabyrinthf   with  blooiiy  exudjtion*  and,  in  some  cases^  the  ear-drum  swollen 

34 


530 


GENERAL  REMEDIES. 


inlo  a  bladder-Hkt  body  by  serous  exudation,  Roosa^^  afiimis  thai  m  nian  suf- 
licieni  do^iefi  nf  the  slk^uid  C3U<^e  corigt^lJon  of  The  bkiod-ve^^sels  of  The  middle 
ear,  and  H.  C.  Wood  has  seen,  in  a  p*raon  who  suffered  from  chronic  inflammaoon 
oE  the  middle  ear  of  one  ^ide.  a  small  dose  of  quinine  produce  tinnitus  auHtun  oi 
Ilie  dir^ca^ed  eai.  without  afTecting  ihe  sound  car. 


More  or  less  complete  ambl/opm  may  be  produced  by  quinine  and  end 
in  permanent  loss  of  sight.*  In  most  of  the  numcroua  recorded  casta 
the  amount  oE  quinine  ingested  has  been  very  large,  but  we  have  seen  in 
one  individual  twetve  grains  of  quinine  repeatedly  produce  temporary 
blindness.  The  disturbance  of  vbion  may  come  on  abruptly  or  gradually- 
When  fully  developed  it  is  usually  aceompanicd  by  dilatation  of  the 
pupils,  absence  of  the  light-reflex,  and  imperfect  response  to  accommo- 
dative efTor  I.  There  have  abo  been  noted  nysti^^us,  divergent  stratws- 
muSj  aniesthesia  of  the  conjunctiva,  and  increased  ocular  tension. 

When  the  blindness  is  not  complete  there  is  commonly  pronounced  contraction 
oJ  the  Eield,  or  in  rare  cases  scotoniata.  The  disturbance  oE  vision  may  subside 
with  the  spedlic  action  of  the  drug,  but  it  may  persist  for  days  or  months,  or  e^^n 
permanentEy.  The  eolor-scnw  is  probably  first  aflcclcd  ;  certainly  ii  usuaJly  doo 
not  ris^over  itself  until  aJter  tlierttjra  of  central  vision.  Theophthalnnj!4COfnces- 
amination  commonly,  bm  rot  always,  has  revealed  pallor  oi  the  optic  disks,  niih 
excesave  Icsscninj;  in  the  5\zc  oi  the  retinnl  vessels ;  indeed,  in  same  cases  there 
has  been  complete  obliteration  of  the  vessel:;  ol  the  optic  nerve-  Graefe  has.  hcth 
ever,  ntfted  quinine  blindness  whh  normal  ophtlLalmoscopfe  appearances,  vlilkl 
Dickinson  describes  congestion  oE  Ihe  retina  and  choroid,  and  Omening*^  and 
Metlinger"  record  hypeTOimiii  ol  the  disk-  The  pathogenesis  of  quinine  amaurosis 
in  dogs  has  been  studied  by  Drunner,  de  Schwcinitt,'*  Rarabascbew,**  dc  Bono" 
Holden,"  and  nniaull."  TTie  I'lsual  dislurliaimes  are  due  to  a  de^neralioi  of 
the  ganglion  cells  of  the  retina  and  the  optic  nenrs,  which,  with  the  rraci*;,  finally 
become  completely  atrophic-  The  primary  lesion  is  in  the  nuclei  of  the  ceJs, 
where  it  may  be  demonstr<iled  ten  hour^  after  the  injedion  of  the  drug. 


I 

< 


The  breaking  down  of  the  least  re»9ting  elements  of  the  inner  retinal 
layers — Ihe  ganglion  cells  and  nerve-fibres — is  caused  partly  by  a  lessened 
blood  supply  due  lo  spasm  of  the  retina!  vessels  and  partly  by  a  direct 
action  of  the  drug  on  the  protoplasm  of  the  cells.  An  ascending  atrophy 
of  the  optic  nerve  follows,  The  spasm  of  the  retinal  vessels  has  been 
attributed  to  an  action  of  the  drug  on  the  vaso-motor  centres,  which  is 
unlikely,  and  to  its  influence  on  the  vessel  walls  or  on  the  perivascular 
vaso-motor  plexus.  Dc  Bono's  thcor>',  thai  paralysb  ol  the  neuro-epi- 
thelium  of  the  retina  causes  the  amaurosis,  Has  not  been  confirmed,  f 


*  According  to  Rogers  {foum.  Amer^  Med^  Assoc,,  j8^><  one  or  two  hcuniBlteT  U10 
ingefitliin  of  twenty  grains  uF  cinchonlne  sulphate  there  can  usually  be  otK^rved  pareiifl 
cf  accommnilmlim-  which  may  increase  until  It  bei:<ijn&  almitol  complete.  It  seem 
hfi-rdly  pn.>;ciblf!  that  this  phenomenon,  if  an  habltnal  one,  could  hivt  been  overlooked  by 
other  tihiiervris. 

t  Fcf  diticuR-iinn  nf  ihe  subject,  with  ri'iwmj^  of  ihc  Ijirt^iurc-  see  TOrir  Am/ttyoptMS, 
George  E,  de  Schweinili,  1896,  and  Norris  and  Oitver'a  Dist^xn  qfthe  Eyt.  J90c\  iv.  Sjj; 
lOr  caoe  of  b]indiie«a  lasting  lueuiy-oue  dayB»  see  Snt.  Mtd.  /our».,  ]88&j  1,  £4j. 
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Spinal  J^ervcs  and  Cfnires, — Schlockow  was  the  first  to  notice  a 
siage  of  increased  reflex  aciivity  produced  in  ihc  Itog  by  quinine  :  ita 
existence  was  aubs<?q  jently  denied  by  A.  Eulcnburg, "  but  has  bten  reaf- 
firmed by  H-  Heubach  ^^  and  by  David  Cerna,''  who  agree  in  finding  That 
it  occurs  only  after  very  minute  d<>ses.  In  his  Investigations  ra^de  in  tlie 
laboratory  of  tlic  University  ol  Pen  nay  1  van  ia,  Ccrna  found  that  this  atagc 
of  excitement  is  probably  caused  by  a  etimuJant  influence  upon  the  pe- 
ripheral sensory  nerves,  as  il  did  not  occur  when  the  abdotninal  aorta  was 
tied  previous  to  th^'  exhibition  of  tlie  alkaloid.  Two  facts,  first  pointed 
out  b>'  T.  A.  Chaperon,'*  have  been  so  abundantly  sub3tantiatcd  that  vie 
mijst  accept  them  as  established.  They  are,  that  in  stnafl  doses  quinine 
canoes  in  the  frog  a  lessening  of  the  reflejc  activity,  which  us  removed  by 
section  of  the  medulla,  and  in  hrge  doses  it  produces  a  permanent  palsy 
of  reflex  activity,  The  only  ej^planation  cf  the  first  lessening  of  reflex 
activity  which  is  at  present  [^lau^ible  is  that  tt  is  due  to  stimulation  of 
Setschcnow's  centre. 

Sedgwick  '*  combnls  the  theory  j*i*it  spoken  of ;  he  believes  that  the  inhibition 
of  the  reflexes  is  such  as  occurs  whcci  a  itniitivc  i>erve  is  galvanized,  and  is  the 
result  of  a  stimulatior  of  the  perlpheriil  aifcrenl  tafdiac  pnenmijga^lrir  Titr\e-end- 
ing^  by  the  quinine.  He  ba.ws  hH  theory  chieHy  on  the  lai^  u'liich  he  hai;  discov- 
ered, that  atropine  prevents  [he  primary  inhibition  *ji  reflexes  by  quinine.  This  is^ 
however,  readily  explainable  without  the  adoption  of  the  theory  of  Sedgwick,  and 
The  results  whirh  he  obiflincU  after  division  ol  the  pncuimjga.'iirics  iire  scarccty 
in  accord  niih  his  iheory. 

The  cause  of  the  permanent  influence  upon  reflex  activity  has  not  yet 
been  accurately  determined,  but  there  is  reason  for  supposing  that  pe- 
ripheral aensory  nerve- endings  are  first  paralyzed. 

Chaperon  and  Wild  found  that  the  motor  nerve-trunks  are  uiiafTecied.  Ijut  this 
does  noi  prove  th^t  the  spInaJ  centra  i^re  paralyzed,  especially  as  Wild's  experi- 
ments seem  lo  !;ho\v  that  the  ner^e-endings  ir^  the  mu«;ciKS  are  attacked,  (See 
below.  I  A,  Euienbu re  asserts  thai  vo]untar>'  movements  persist  after  refJex  actions, 
and  that  the  quiniuircd  frog  will  turn  into  its  normal  posiliiHi  when  laid  upon  its 
back,  although  ortlinary  redex  actions  are  completely  abolished.  This,  if  correct, 
certainly  shows  that  it  1^  either  The  sensory  nen'esorlhe  receptive  cenu-eso(  the  cord 
whose  paralysis  by  ijuinine  pux^  an  tnd  to  ordinary  redi^x  movements.  So  Ih^it, 
accepLingthe  various  results  rrached  by  i:  x  pert  men  (er:^,  iI  i:i  probable  thdt  In  frc^ 
quinine  Qrsi  exdtes  and  then  iMrslyzes  the  peripheral  sensitive  nervous  system. 


Musfies. — According  10  the  experiments  of  H.  Kobert,"  very  large 
doses  of  cinchoniue.  and  probably  therefore  of  quinine,  lessen  the  excila- 
btlity  of  the  muscles.  This  is  conhrmed  by  the  experiments  of  R,  B, 
Wild,'"  who  finds  that  solution  of  quinine  i  to  toco  brought  in  contact 
with  the  isolated  muscles  of  the  frog  diminishes  the  irritability  of  the 
iDUScle  and  alters  to  some  extent  its  relations  with  stimulation.  The 
peripheral  nervc-cndirps  appear  to  be  more  sensitive  than  is  the  muscle. 
for  when  a  solution  of   1    to  4000  was  employed,   galvanization  of  ttie 
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a  sensitive  nerve  DOr  asphyxia  -was  able  to  produce  vascular  contraction 
and  rise  of  blood -pressure,  and  Jerusalimsky  "  asserts  thai  in  frogs  dila- 
tation oi  ibe  veascla  can  be  seen.*  Further,  Kobcrt*  experimenting 
with  the  excised  organs  of  the  warm-blooded  animals,  and  Wild»  ex- 
perimenting with  the  tortoise,  prepared  according  to  the  method  of  Ste- 
vens and  Donaldson,  have  found  that  very  weak  solutions  o(  quinine 
sulphate  (1  part  to  5000)  cause  enormous  dilatation  ol  the  vessels,  with 
consequent  increased  rapidity  of  passage  through  them  of  liquid  under 
pressure.  It  is  prohaUe,  tliereforc,  that  ^^/ailof  iht  arterial  pressure 
in  poisoning  by  quinint  is  in  pari  (he  rtsultaf  an  action  upon  the  veis^is.^ 

Both  Schroff  and  Jerusalimsky  noticed  that  the  (ail  of  arterial  pressure 
produced  by  quinine  is  preceded  by  a  rise  of  the  pressure,  accompanied 
by  an  increase  of  thL-  cardiac  action.  This  obscr\aiion  has  been  con- 
firmed by  G.  S£c  and  Bochefontaine  ;"  but  no  observer  seems  to  have 
shown  that  the  rise  of  pressure  is  more  than  a  temporary  phenomenon. 
S^e  and  Bochefontaine  affirm  that  the  increased  cardiac  action  continues 
some  time  after  the  pressure  begins  to  falL  The  primary  rise  of  pressure 
may  be  the  result  of  a  stimulant  action  upon  the  vaso-motor  centres,  as 
Jerusalimsky  found  that  ii  was  not  produced  afier  division  of  the  cord. 
h  is  not  improbable  that  it  b  due  to  disturbances  of  respiration.  Jerusa- 
limskv  attributes  the  increase  in  the  pulse-rate  to  paralysis  of  the  in- 
hibitory apparatus. — a  view  which  is  supported  by  the  assertion  of  Cerna 
that  previous  section  of  the  pneumogastric  prevents  the  quickening  of  the 
pulse-rate. 

We  have  never  been  able  to  perceive  any  depressant  action  upon  the 
circulation  in  man  after  ordinary  therapeutic  doses  fthree  to  five  grains) 
of  quinine,  and  we  believe  thai  in  Ionic  doses  quinine  produces  no  percep- 
tible sedation  of  the  circulation,  but  thai  the  Jax^rest  antiperiodic  doses 
have  a  distinct  influence.  % 

Bicod. — ^According  to  Bonom  and  Arvedl,  to  Magendic,  to  Mon- 
neret.  to  Melier.  and  to  Baldwin,  in  animals  killed  with  quinine  the  blood 
is  found  to  be  dark,  detibrinated,  fluid,  and  incapable  of  forming  a  cloL 
Briquet,  however,  denies  that  this  alteration  of  the  blood  is  consianl.  or 
even  common,  in  quinine- poisoning,  as  he  found  it  in  only  four  out  of 
twenty-three  dops  so  sacrificed ;  and  he  believes  that  it  is  merely  an  ac- 
cident dependent  upon   the  method  of  death, — a  conclusion  which  lias 


'  H-  Chironc  brlirvc^  ihal  by  quinine  Hie  heart  is  arrested  En  active  dilaUtii^n-  The 
Ihctirv  15  very  imprabat^lc.  Sti;  Riviiia  OirtKit  di  £<?!ogna,  abutractisl  in  Jomm.  de 
Pkytiol.  .\vrm.  et  PathiUoe..  X^.  844. 

Hcubach,  in  □  Berrc?  of  eapcrimenti  on  ih?  inRutrci:  of  (c^lvflniinliQii  of  a  scnailjve 
nerve  apon  the  circuI'iUon  after  the  exhlbilton  *>!  quinine,  foiled  to  deled  anv  pnnilyimit 
a^lLun  uf  t.hc  dru^t.  altliouKli  tn  some  of  \\vs  cipenmeiit!i  Ihe  rellei  nclivitv  woa  parol  vied. 

t  W^ieit,  In  WHd^s  ejiperimrnTa,  the  action  of  i[uininc  naa  mainlgmrd  far  n  lirnKlli  uf 
ijme^  the  dilataLii>n  was  finaily  folK:r»ii]  by  t:ontrac(ioa,w]iidi  cuntracLiun  wa&  in  all  pretf- 
ability  Ihe  outcome  of  a  posl-mortein  ri^^idity- 

t  Some  sEtidics  lifl\e  been  mnde  upon  the  flCtion  of  (he  druR  on  llie  capjltaiiei  of  the 
hiaiii,  bul  itie  cviiitrnce  i&  cuntradktorv  and  rnaulTiciciit.  Cunaull  Psychoio^ttat  ai$d 
AfciUto-Legat  Jottmol.  1B73,  33;  aSaa  Archives  v/  M<dkmet  i  i^ 
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been  confirmed  hy  H,  A,  Hare.  In  a  aeries  of  analyses  Briquet  (ound 
Ihal  the  contiaued  use  of  quinine  augments  the  proportion  of  Bbrin,  but 
Jowers  that  of  the  red  coqsuscles- 

In  iS67'('  Binz  announced  the  fact  th^it  quinine  added  to  human  blood 
in  the  proportion  of  i  part  to  4000  immediately  checks  and  in  a  short 
time  arrests  the  amceboid  movements  of  the  while  blood-cells.  Con- 
firmalior  of  this  hiLS  l>een  furnished  hy  Scharrenbroich,'*  hy  Kemer,"  by 
Geltowsky.'*  and  by  Jeruaalimsky.  The  minimum  effective  strength  oi 
the  solution  has  been  found  to  vary  in  different  species  o(  animals,  and 
even  in  different  individuals  of  the  same  species. 

It  is  a  matter  of  great  intereat  to  determine  whether  quinine  acts  in  the  ti^'iDg 
organism  as  on  the  stage  of  Ihe  micfu^ofie  ,  and.  to  settle  this  point,  Biiu  "^  has 
cxpeTimeuled  acnirdinE  t*>  Ihe  me^ihod  of  Cohnhpim.  He  ftiund  thai  when  the 
tnesenlery  of  curarijed  frogs  to  which  quinine  had  tieen  given  was  exposed  upon 
Ihe  singo  of  the  microscope,  no  nccumulation  of  white  blood-cells  in  the  small  ves- 
sels, or  passage  oE  them  out  into  the  tissues,  occuired  upon  irritalion  .  or»  ii  aftera 
time  these  phenomena  commenced,  they  were  at  once  checked  by  a  small  hypo- 
dermic injection  of  the  alkaloid.  When  the  Entlammatory  process  had  already  o:in;- 
menced  in  a  "Cohnheim  irog,"  an  injection  oi  quinine  would  cause  the  out-wai- 
dering  of  the  corpuscles  to  cease,  and  would  bring  about  a  gr^ual  clearing  of  the 
white  cells  from  the  chokcd^up  vessels.  Bins  further  took  two  young  cats  and, 
after  poisoning  one  of  them  with  quinine,  examined  iheir  blood,  fn  the  blood  olthp 
unpoisoned  animal  the  while  cells  were  far  more  abundant  than  in  Ihil  of  the 
poisoned  cat.  From  these  facts  Binz  deduced  the  conclusion  that  quinine  acts  de- 
structively in  the  system  upon  llie  while  blcwd-corpusclesH  in  the  same  way  as  when 
ihey  are  out  ol  the  bo*ly,  George  R,  Cutter"  and  H.  A.  Hare"  have  experimen- 
tally confirmed  the  effect  of  quinine  in  preventing  the  extrusion  of  while  Wood- 
cells  from  the  frog's  mesentery,  and  A.  Murtin"  has  also  found  that  the  actioo 
of  the  drug  is  apparent  in  the  centre  of  parenchymal ous  organs,  sucli  as  the  li\t;rr 
On  the  other  handf  Sthwalhc  t  could  detect  no  diETerence  in  tlie  blood  of  a  cat 
before  and  after  poisoning  by  quinine;  and  the  experiments  of  Geltowsky  upon 
Irogs  and  guinea-pigs  have  yielded  similsT  results;  in  all  his  animals  aftef  fatil 
poisoning  by  the  alkaloid  the  movemenis  of  Ihe  corpuscles  were  found  to  be  vrry 
active. 


I 


I 


The  correctness  of  the  original  observation  of  Binz,  that  quinine  checks 
the  out -wandering  of  the  white  blood-corpuscles  in  the  irritated  meaenlery 
of  the  Cohnheini  frog,  must  be  considered  as  established,  but  it  is  rot 
proved  that  the  failure  of  the  blood-corpusdes  to  escape  from  the  irritated 
vessels  is  due  to  the  arrest  of  their  amceboid  movements  by  the  quinine. 


1n  A  series  of  experimenL>%  H.  A.  Hare  found  thai  the  ves^l?  in  the  cinchonimd 
Irog  were  much  more  contracted  and  had  their  walls  much  thicker  than  10  a  corre- 
sponding frog  without  quinine,  This  contrsction  of  the  sesscis  Is  thought  by  Haic 
to  be  the  result  of  a  diiecl  actiun  exerted  by  the  drug  upon  Ihe  m  nsculur  cost  of  the 
arti^rioles.  1[  is  certain  thai  the  alkaloid  reduces  very  nuirkedly  the  force  of  the 
heart.    It  is,  therefore,  possible  that  the  quinine  prevents  the  cut-wandering  by  les- 

*  AT(h4v/fir  Mifrosfop.  Jir^atomi^,    i"^.  lii-     ConsuU  also  Experimenieti^  t^/tr- 
furJintigfTt   uber  das  Wtrim  der  Chinfnutrinitg;  U«rlin,  iSM;    ^rirhiTw't  ArcJnlf,  |] 
ilv,  137;  SerJia,  KJia    Wocheiti£hri/f.  Nov.  1S71, 

t  Quoted  by  K^rtitr  {PfiHg^s  Artrhiv,  i.  »jj- 
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spmng  Ihe  force  which  rs  driving  the  corpuscles  and  at  the  same  time  increasing  the 
ce  of  the  capilloiy  waits. 


rr. 


It  must  be  considered  still  doubtful  how  far  ijuinine  affects  the  white 
blood- CO rpusdes  in  the  circulation  even  when  it  is  administered  in  poi- 
sonous doses.     Therapeutic  doses  certainl)'  have  no  demonstrable  efiect- 

h  woukl  seem  thai  quinine  acts  aho  upon  other  portions  of  the  blood 
than  the  while  corpuscles. 

Manasaein"  has  found  that  in  fever  occumnE  in  Ihe  kjwer  animals  the  red  cor- 
pusdtrs  ^re  (iLitkiiii^hcd  in  size.  If  in  this  condition  z  decidt^d  dose  of  an  antipy- 
retic such  as  quinine  or  alcohol,  b«  given,  and  the  temp^r^^turt^  tails,  the  glcbuieH 
resume  their  normal  size.  That  the  change  is  due  to  the  full  of  the  temperature 
rather  than  to  a  direct  action  of  the  drug  is*  we  think,  demonstrated  b>  the  fact  of  its 
occurrence  whenever  the  fever-heal  is  lowered  by  the  application  of  external  cold. 
The  experiments  of  Manassein,  therefore,  do  not  prove  that  quinine  exerts  any 
direct  action  on  the  red  corpuscles. 

The  investigations  of  Binz"  appear  to  show  that  the  alkaloid  lessens 
the  Oionizing  power  of  the  blood  ;  lor  be  found  that  in  young  cats  to 
which  he  had  given  a  very  large  but  not  fatal  dose  of  quinine  the  freshly 
drawn  blood  affected  the  tincture  ol  gfuajac  much  less  than  ii  normally 
should- 

Whcn  blood  b  drawn  from  the  body  and  allowed  to  stand,  acid  b 
developed  in  it.  Zunsi,"  who  has  studied  this  subject  most  dosel/. 
divided  the  investigation  into  study  of  the  production  of  acid  in  ihe  lime 
from  the  escape  of  the  blood  from  the  vein  to  its  coagulation,  and  study 
of  the  slow  changes  which  increase  its  acidity  after  coagulation  until 
putrefaction  has  fairly  set  in.  Binz  tjelieves  that  this  development  of  acid 
is  due  to  oxidation,  and  by  an  elaborate  senes  of  experiments  has  deter- 
mined that  quinine  (also  bebeerine  sulphate  and  sodium  picrate  in  al- 
most as  great  degree)  inhibits  these  changes  very  greatly  in  both  their 
varieties.  These  experiments  are  in  accord  with  the  previous  ones  ol  A, 
Schuhe  :**  the  facts  may.  therefore,  be  considered  proved. 

If  ozonized  oil  of  turpentine  be  dropped  into  an  alcoholic  solution  of 
'gfuaiac  resin,  ho  alteration  of  color  occurs  ;  but  Jl  a  drop  of  blood  l>e 
addcdt  the  blue  appcara  at  once,- — I'-c,  the  blood  acts  as  a  carrier  of 
ozone  from  the  Turpentine  to  the  resin,  Binz  has  found  that  quinine, 
even  in  so  small  an  amount  as  t  part  in  30^000.  has  a  perceptible  in- 
fluence in  preventing  this.  Similarly,  when  sodium  carbonate  is  thrown 
into  a  dilute  watery  solution  of  indigo  sulphate  until  the  reaction  is 
decidedly  alkaline,  and  a  litde  blood,  and  suhsequeniK'  ten  drops  of 
ozonized  turpentme.  are  added,  a  green  color  begins  at  once  to  develop, 
and  in  a  Lttic  while  passes  into  the  clear  yellow  of  isatin,  In  this  case 
also  the  blood  acts  as  a  carrier  of  ozone  ;  and  Binz  and  his  pupil  Ran- 
son^"  have  deierrmned  that  quinine  also  inhibits  this  action,  one  part  of 
it  added  to  a  thousand  ol  the  mixture  delaying  the  change  oi  color  for  an 
hour.      In  these  experiments  Binz  used  a  large  number  of  different  salts 
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of  quinine,  and  found  that  they  acted  identically.  That  the  action  ol  tbe 
alkaloid  w;i5  on  the  blood,  not  or\  the  indigo  and  guaiac  solutions,  m^s 
shown  by  the  fact  that  when  similar  solnttons  w^iLhuut  the  hlood  vert 
shaken  in  the  air  and  absorbed  ozone,  the  characteristic  colorations  ol  its 
action  were  produced  just  as  readily  when  quinine  was  absent  as  whea  it 
vas  present.  Binz  also  proved  that  the  red  corpuscles  were  the  portiont 
of  tlic  blood  affected-  On  adding  crystallized  hemoglobin  from  hordes' 
blood  lo  the  K^aiac  solution  he  found  that  it  acted  as  an  ozonc-bcairr 
between  the  lurpentine  and  the  g^aiac,  and  further  demonstrated  that 
quinine  had  the  power  of  prevetiting  this  action. 

As  it  is  cacablished  that  quinine  exerts  some  antipyretic  acticw  (sec 
p^^e  539)  in  ordinary  fever,  it  is  a  plausible  theory  that  the  lowering 
of  temperature  is  due  to  a  checking  of  the  ozonizing  power  of  ihp 
blood.  To  attribulc,  however,  the  general  medical  virtues  of  quinine 
to  an  action  on  the  white  corpuscles  seems  to  us  unreasonable  ;  lor  from 
the  experiments  of  Binz  himself  upon  the  lower  organisms  it  would  ap- 
pear that  quinine  acts  upon  all  animal  germinal  matter  ;  and  it  U  probable 
that  the  protoplasm  of  the  nervous  system,  being  more  specialized  than 
that  of  the  white  corpuscles^  would  be  more  susceptible  to  the  influence 
of  the  alkaloid- 

Biru  stated  thAf  holh  conine  and  camphor  act  more  forcibly  upon  the  white  cor- 
piiscles  oulo*  Ihe  body  than  docG  quinine,  andT,  L.iuder  Erunton  and  Theo,  Cash" 
have  found  that  morphine »  vcratrine,  and  codeine  check  tlic  oconiiinj;  power  of  tbc 
bluod.  while  digilalin,  picroloxin,  aiid  caffeine  increase  iu  Eadi  of  tliese  prind- 
pli^  has  its  own  peculiar  phyaiolcigical  action,  differing  from  thai  of  quitiine  and 
the  other  alkaloids.  II  seems  absurd  to  attribute  such  diverge  physio 
actions  to  the  one  common  property  of  the  ^roup,  and  wc  think  thai  we  must 
sider  the  antoconizing  power  of  quinine  as  simply  one  of  its  hinctions,  and  tnCv 
the  basts  of  its  relaiions  with  ihe  human  Dr^ranism. 

Uterus. — In  1S71  Monteverdi"  announced  thar  quinine  is  an  acdve 
uterine  stimulant,  but  in  so  doing  brought  forward  noljiing  that  was  novtl 

As  long  ago  as  1S55  John  S.  WtLu^n*  called  attention  to  the  uterine  artianrd 
quinine,  and  in  iS6a  rKi&sened  hiE  belid,  which  in  the  mean  while  had  b««a  con- 
firmed by  J,  H,  Rich  ;  and  in  1B58  Jos.  J.  West  *  wrulc,  *'  Many  r^ard  the  locd 
<]utnLuc  a^  dangerous  and  even  criintn^d  in  any  disease  in  pregnant  womeiL  Tbr 
belief  of  these  persons  is  that  this  siitKlance  txenciws  a  drrect  tnfloetMV  ttpon  Ibf 
uterus,  raaisutg  f^owtr/ni  tomtrarlitms  and  expulsion  of  the  Icclus.  And  to  support 
this  notion  they  are  ready  to  bring  forward  innumerable  mslanccs  of  abortion  after 
Ib  use. — of  cases  of  sudden  suppression  relieved  by  a  prompt  use  of  ihe  same 
remedy-"^  He  then  goe<!  on  to  say  that  these  atjortions,  eic .  *ete  due  lo  the  inter- 
mittent fev«r.  ;tnd  rot  to  the  drug.  Surely  this  is  enouf>h  to  show  that  the  oxytocic 
action  of  quinine  was  beUe^'cd  in  many  years  1^0  by  our  Southern  practitioners. 

The  answer  lo  the  question,  Has  quinine  ecbolic  qnabties  ?  should  be 
made  out  in  three  different  ways.  First,  I>  there  any  evidence  oi  quinine 
pnxlucing  abortion  in  healthy  women  or  in  females  of  the  lower  aniniab? 


ANTIPERIODICS 


537 


Second,  How  strong  is  ihe  evidence  of  its  producing  abortion  in  women 
siiRering  from  agUL-  ?  Third,  What  is  the  evidt-nce  in  regard  to  the  action 
of  quinine  duiing  labor  ? 

In  regard  to  the  first  of  these  sub-questions,  the  only  affirmati%'e  ei'irJence  Kvt 
have  met  with  is  in  the  experiments  of  Rancillia,**  who  siiw  ybortioa  in  two  bitches 
follow  the  adminisrralion  ol  from  six  To  nine  Krains  ol  quinine  ;  as  the  pupa  in  one 
case  were  alre^idy  dead  before  Ihe  adminiairntion  of  the  drug,  il  wuuld  seem  that 
this  irvesiigation  was  not  on  suih  n  scale  as  to  be  ;kt  all  conclusive.  Moreover,  we 
have  giveji  quinine  to  two  prej^tiiinl  C3ts,  in  one  case  m  sufhcitnt  quanciC}'  to  cause 
death,  without  disturbing  the  pnjducls  oi  conception.  FurthermoTc,  we  hove  met 
with  no  evidence  that  quinine  is  cjipablc  of  inducing  abtirtiuri  iji  healdiy  preKnant 
women.  Sa)rre'*i'^  c?ise  is  certainly  mi  procf  whiiiever  that  quinine  will  originate 
labor,  3S  labor  had  commenced  under  Ihe  influence  of  the  hot  and  cold  douche  and 
other  measures  employed  tfybr^the  qtiinine  was  given,  Chiara.^of  Milfin,  has  fur- 
nished very  strong  evidence  thiit  quinine  is  incapable  of  origfinatiiie  uttriue  contrac- 
tions in  healthy  pregnant  women.  In  his  public  service,  two  doses  of  a  gramme 
('5-34  er^ins)  each  were  given  without  «fFect  daily  tor  two  succes^ve  days  to  eight 
women»  all  in  the  eighth  month  of  pregnane^'.  It  being  tiecessary  to  cause  abortion, 
one  gramme  was  given  daily  to  one  woman  for  -icven  days,  and  to  anuther  for  three 
days,  without,  in  eitlier  insiaiiE^e,  any  efTecl.  so  thai  the  tabur  hait  to  be  brought  gH 
in  the  usual  manner. 


On  the  wkole^  we  believe  that  the  first  question  must  be  answered — 
quinine  is  incapable  of  producing  abortion  during  quiet  prcgnancy. 

In  answer  to  the  second  sub-question^  some  evidence  has  already  been 
adduced  to  indicate  that  abortion  may  be  so  caused,  but  it  is  opposed  by 
much  stronger  facta. 

To  evidence  al  ready  quoted  may  be  added  ttie  — grtion  of  WaJraven  *  that  he 
haa  frequently  seen  the  exhibition  of  quinine  followed  by  abortion,  the  record  of  two 
cases  of  ^udi  chiiracter  by  Burl,"  and  no  doubl  the  atfirmations  of  others  which  we 
have  not  seen.  OpprKptl  to  this,  however,  is  ihe  over«'helming  facT  That  the  great 
tiodyof  the  profession  have  for  cenlurie^  been  giving  quinine  in  one  form  or  other  to 
pregnani  women  indiscriminately,  nnd  if  nbortion  had  been  produc*:d  it  must  have 
been  noted  long  ago.  Further^  direct  testimony  is  not  wanting.  Mfllaria  oflcii  in- 
ducesaboTlion.  and  Erwin.**  James  C.  ff  arris,"  and  A.  Ru^swumi"  testify  from  per- 
sonal enperience  that  quinine  xi'ill  arrest  abortion  from  such  cause.  J,  A,  Ashford,** 
Heauchampn*  Hooker,*  J,  S.  May,*  and  A.  d'Arcourd  have  given  quinine  to  hun- 
dreds of  pregnant  women,  suffering  from  malaria,  in  lai^c  doses  without  disturbing 
the  uterus. 

Other  testimony  might  be  adduced  ;  but  il  is  incredible,  in  the  face  of 
daily  experience,  that  even  the  largest  therapeutic  doses  of  quinine  are 
abortifactent  in  malarial  fevers  or  in  health. 

In  regard  to  the  third  sub-question,  f  it  seems  10  us  proved  Lhat  qui- 
nine in  Jul!  closes  (ten  to  twenty  grains)  is  a  stimulant  to  the  uterine  con- 
tractions during^  labor.  The  pains  it  produces  so  exactly  simulate  the 
natural  ones  as  to  indicate  that  they  are  not  so  much  caused  by  a  specific 

*  See  y^HfHoH  Pntctitianrr,  1B70. 

t  For  delaiJB  of  the  evidence  the  reader  ia  refeired  tc  the  third  edition.  CoDTiult  hIhi 
PraclUicHtr,  nvii.,  xviit.,  xii. 
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action  of  the  drug  us  by  its  arousing  the  general  nervous  foroTS  of  tEw 
system,  Dc  this  as  it  may,  most  of  the  leading  accoucheura  of  Philadel- 
phia and  oi  New  Vork  are  a.ccustomed  to  rely  upon  quinine  in  cases  oi 
iiieriiie  inertia  from  eshanstion.* 

Voiufiiaty  AluscUs. — C.  G.  Sautersan^"  in  a  seiiea  of  experiment 
upon  both  cold-  and  warm-blooded  animal^f  has  EoLind  that  quimne  acts 
directly  upon  the  muscle-fibres,  increasing  the  suscepCibiliry  and  power 
of  the  timscle,  but,  especially  in  ihe  cold-blijoded  animal,  causing  it  to 
become  fatigued  more  readily  than  normal. 

l^utrUii>tt,  — Ranke  was  ihe  first  to  notice  that  quinine  produces  a  great 
decrease  in  the  elimination  of  uric  acid,  and  thereby  provolted  many  in- 
vestigators to  the  making  of  researches. 

Rankc  was  confirmed  bj  1!.  V.  Biisac'"  and  by  G,  Kenier.  The  latter  ob- 
server found  thai,  when  about  nine  grains  of  quinine  were  taken  in  divided  doses 
during  the  course  of  the  day.  the  urea  was  decreased  not  quite  one-eighth,  the  uric 
odil  to  Q  little  IcsB  than  one-half,  Ihc  krcatinine  was  slightly  mcreaaed,  and  the 
nJlrugciiDu^i  malcna]  dtcrca^^ed  abouL  one-ninth.  When  a  vcr>'  large  dose  (lhii1>- 
eight  grains)  was  tJiken  in  Ihe  moniing,  the  urea  and  the  kreaiinlne  were  each  de- 
creased oboui  one-fourth,  as  was  also  the  collective  nitrogenons  material :  the 
phosphoric  acid  was  lessened  about  one-fifth,  and  tlie  uric  acid  about  four-fifths. 
Zuntz  [quoted  by  G.  Strassbut^*" )  found  thai  twcaiy-five  grains  of  c|uininc  reduced 
his  elimJnaiLon  of  urea  nearly  forty  per  cent  A.  SL:hul it  also  found  that  i,&  grammes 
of  quinine  depressed  the  elimination  by  the  kidney»;  thirty-nine  per  cent ;  yei  in  the 
experiments  of  Unruh  ^  Ihe  action  of  the  alkaloid  in  depressing  urea  elimination  w% 
not  constant,  and  in  the  trials  of  H.  Oppcnheim  "  the  excretion  of  urea  was  actually 
increased.  Nevetlhcltss.  the  experiments,  upon  the  dog,  of  Raltuteau"  and  of 
Hermann  von  Boeck  ^  bear  strong  evidence  to  the  fact  that  quinine  does  decrease 
the  elimination  of  urea. 


Considering  all  the  evidence,  and  especially  the  rather  recent  very 
elaborate  studies  of  Prior,"  we  are  warranted  in  believing  it  established 
that  gidninc  powerfully  depresses  ihe  eHminalioit  o/ifie  nilregeizous  exere- 
tor}'  pttiieiples.  That  such  decrease  is  due  to  diminished  formation,  and 
not  to  lessened  elimination,  seems  proved  by  the  fact  that  in  Prior's 
experimerts  there  was  no  increase  of  nitrogenous  excretion  beyond  the 
normal  following  the  ombsion  of  the  quinine.  It  seems,  ihcrclore,  to  be 
established  that  quinine  has  a  direct  ^r  hxdirect  depressing  infiufnee  upim 
(he  tissue- changes  of  (he  human  organism. 

Contrar>'  to  what  might  have  been  expected,  Strassburg.  in  an  elab- 
orate series  of  CNpcrimetils,  found  that  quimne  had  no  decided  e0ect 
upon  the  elimination  oJ  carbonic  acid  either  in  healthy  or  in  fevered 

•  Certain  eKperiments  of  Wild  [Bril.  ,V>Y  Jonrn-.  iSfl?,  iij  BURgesl  thai  Ihc  quinine 
may  ant  direclly  upon  lh«  cnusde-fibres  uf  ihi-  uf-erine  walla.  He  found  that  ^vhcn  the 
solution  of  cLuinine  ^ulphote,  i  part  w  looo.  was  brought  in  contact  with  ihe  isolated 
<E&Qphague  jf  ihff  froj?,  the  lEEophaBus  first  shortened,  and  afterwards  Icnj^hencd  be- 
yond it<;  normal  Yixnix..  th?  chjin^e  pnibably  being,  as  believed  by  Wild,  due  to  atimillA 
lk>n  flrat  of  Ihe  weak  tongiiudiniil  muKfuLar  fihr«,end  Inlercf  the  more  internal  stmigvr 
circular  fibrp^,  aa  Ihe  quiiunc  penetrated  the  coats.  The  rauacle-fibres  of  the  <E30phq^« 
are  ^milor  to  Ihoae  of  (he  uttras- 
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rabbits.  These  obKTvatxons  ol  Strassburg  are  opposed  by  those  of  Boeck 
and  Bauer, ^  who  found  that  in  cats  lai^e  doses  of  the  alkaloid  cau:»c  in 
the  first  stage  of  their  action  lessened  carbonic  add  production,  but  that 
when  the  convulsions  appear  the  carbonic  acid  b  increased  as  the  resuk 
of  the  increased  muscular  activity.  R,  H.  Chittenden"  found  that  fatal 
doses  of  quinine  given  to  fating  rabbits  had  no  decided  effect  upon  car- 
bonic acid  production  until  just  before  death,  when  both  rhe  anirrjal  tem- 
perature and  the  excretion  of  carbonic  acid  fell  distinctly.  On  the  otlicr 
hand,  small  doses  ol  quinine  seemed  to  cause  a  gradual  falling  oH  in  the 
carbonic  acid  eliminadon.  Although  the  evidence  Is  somewhat  contra- 
dictory, it  indicates  that  any^  action  of  quinine  upon  carbonic  acid  elimi-' 
nation  must  be  very  feeble  and  uncertain. 

Therapeutics, — At  present  our  estimate  of  the  value  of  quinine  in 
disease,  ,ind  our  knowledge  of  its  therapeutic  use.  rest  solely  upon  clin- 
ical observation,  although  recent  discoveries  have  enabled  us  to  frame  a 
very  plausible  explanation  of  the  method  by  which  it  overcomes  malarial 
disease- 
On  account  of  its  power  of  arresting  or  preventing  putrefactive  fer- 
mentation by  killing  the  microscopic  entities  which  produce  such  changes, 
Binz  has  recommended  quinine  in  the  so-called  sfptir  dis^as^s^ 

The  chief  evidence  which  he  produces  ts  in  some  ten  experiments  m^ide  upon 
doc?  and  rabbits.  In  each  of  these  cxpenrncnt?i  tu'o  similar  unimals  ^v^rp  poiaoTied 
wiili  putrescent  liquids,  and  to  one  of  Ihe  pair  quinine  was  freely  administered.  In 
two  cases  the  c[nchoniied  anima!  recovered,  while  it*  fellow  perished  :  in  ihree  est- 
petiments  neither  cf  the  aninial^  died  ;  oiid  in  the  other  five  trials  the  cinchoruz^d 
aiiimal  Tivcd  from  two  lo  twenty-four  hours  longer  than  the  otlier.  These  CKperi- 
ificiit5  ar<;  certiinly  too  ftw  and  indecisive  to  prove  in  any  degree  Binz's  view. 
To  us  Ihey  indirale  very  sironEb  Ihat  (;iiinine  ha-s  no  such  influence  over  ihe  dis- 
ease as  he  believes.  H  tiving  germ^  in  the  hlood  were  really  the  cause  ol  the  <;eptie 
£>'rnptf>ni^.  and  if  quinine  killed  such  germs,  its  action  vould  be  as  manifest  find  aa 
unmistakable  a^  ii  is  in  iniennittcnt  fever. 

The  results  of  Btnz's  experiments  seem  to  us  to  agree  with  the  em- 
phatic teachings  of  clinical  experience  that  quinine  has  no  direct  specific 
influence  \npytEmic.  septic,  or  exanihfmaions  diseases. 

Before  the  introduction  of  modern  antipyretics  the  question  as  to 
the  power  of  quinine  of  lowcnntj-bodily  temperature  was  exlremel)' im- 
portant, but  at  present  it  is  enough  to  know  that  as  an  antipyretic 
quinine  ta  of  very  inferior  power. 


Unless  given  in  enonnous  toxic  doses,  quinine  docs  not  louver  bodily  tempera- 
ture in  health.  Il  is  alleged.  Iioviever,  by  G.  Kemer  and  Juiscnscn  tlial  it  will 
largely  prevent  the  rise  nf  the  bodily  temperature  which  normally  occurs  fruinex- 
crci'ie,  and  it  i^  assened  hy  various  clinicians  thai  it  does  riot  affect  (he  tempera- 
ture in  fever,  C.  Liet>enneisltr'*  came  to  Ihe  conclusion  that  quinine  given  in 
do5e5  of  frt)m  twenty  lo  forty-five  Rraina  in  one  hour  b,,  !n  typlioJd  fever,  fl  %'ery 
active  Jind  certain  antipyretic,  a  conclu<iion  ahio  reached  by  the  Connrn'ttee  of  tile 
Lofidon  Cliaica]  Socieiy." 
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Natjnyn  and  Quincke:*'  f(5Und  ihat  someliniL-s  quinine  prevented  the  devclop- 
meDl  of  itvtr  a/ltr  ihe  {livi-siun  uf  iht  spinal  con}  in  animals,  bul  in  other  rases 
tailed  Ui  do^o.  rtin?"  has  achieved  »iimilar  n^sults  '.  he  says  Thai  if  thecondiHon^  of 
the  tevcr  are  tuo  iavombly  constituted  the  efl«:t  of  the  qciinic?  iaUs  thoroughly. 


The  drift  of  our  prcaent  clinical  evidence  seems  to  indicate  that  qui- 
nine exerts  in  febrile  diaease  a  decided  anttpj'retic  action,  which  is  espe- 
cially manifested  during  those  stages  of  disease  in  which  the  natural  ten- 
dency is  towards  a  lowering  of  temperature.  In  exanthema  terns  diseases, 
etc.,  after  the  use  of  the  cold  hath  twenty  grains  of  the  alkaloid  are  often 
efficacioas  in  delaying  the  return  of  the  excessive  fever, 

Asa  simple  tonic,  quinine  U  largely  used,  especially  in  combination 
with  iron,  We  ore  not  entirely  convinced  that  it  is  of  much  more  i-aluc 
in  simple  debility  than  w  cjniicisia  or  other  simple  bitters  ;  biit  if,  as  is  prob- 
able, it  be  true  that  qtiinine  lessens  to  a  very  great  extent  the  eliininaiion 
of  nitrogen, — »,f.»  the  consumption  of  tissue. — the^^neral  practice  ia  *  ell 
founded.  Hare."  as  the  result  of  observations  made  upon  himself,  be- 
liex-es  that  quinine  has  a  distinct  action  in  Increasing  the  formation  of  the 
red  biood-corpusclca.    If  this  be  correct*  it  must  have  especial  tonic  value. 

When  administered  in  very  large  doses,  quinine,  as  has  been  alr^idy 
shown,  acts  as  ji  powerful  depressant,  and  as  such  it  has  ht*cn  used  by 
Briquet  and  other  French  physicians  in  rhtumaiism.  As  much  aa  stMv 
or  seventy  grains  a  day  have  been  given,  and  it  is  beyond  dispute  thai 
under  the  influence  of  these  heroic  doses  the  symptoms  of  inflammatorv 
rheiim:iti-'ini  have  often  rapidly  abated  ;  but  the  method  has  found  little 
favor  out  of  France,  and  b  less  efficient  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue.  In  injfattimatary  rkettmaiism,  after 
the  i^cule  symptoms  have  abated,  when  the  patient  shows  evident  signs 
of  weakness,  especially  if  there  be  profuse  sweating  during  sleep,  Attecn 
grains  of  quinine  daily  are  often  oF  great  ser\'ice. 

Conceiving  the  theory  that  choreic  movements  may  be  due  to  weak- 
ness of  the  spinal  inhibition,  H.  C-  Wood  some  ycais  ago  injected  quialne 
into  the  veins  of  choreic  dogs,  and  found  that  the  movements  were  at 
once  arrested  by  comparatively  small  doses  of  the  alkaloidal  salts.  This 
led  him  tc  make  trial  of  the  remedy  in  the  chorea  of  childhood,  and  as 
the  result  of  much  experience  it  has  been  determined  that  the  drug  in 
some  cases  of  this  affection  is  of  great  value.  There  are  certain  cases  in 
which  enormous  doses  are  Iwme  without  the  production  of  dnchonism  : 
thus,  wc  have  given  in  a  month  to  a  child  ten  years  old  one  thousand 
grains  of  the  quinine  sulphate  without  causing  tinnitus  aurium  or  other 
disagreeable  effect,  but  with  the  result  of  curing  a  chorea  which  had  re?jisted 
all  treatment  for  nearly  two  years.  In  our  experience  in  the  disease, 
when  there  is  no  tolerance  of  quinine  no  benefit  is  achieved  by  its  admin- 
istnttion,  but  when  the  quinine  Is  tolerated  in  large  dose  its  use  is  com- 
raonly  most  benefinaL  I^d  l>y  the  results  obtained  in  chorea,  the  chief 
of  H>  C-  Wood's  clinic  at  the  University  Hospital,  Charles  S-  Potts,  con- 
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cdved  the  belief  ihai  inctmtin^ne^  of  urine  might  in  many  cases  be  ihe 
resalt  of  failure  of  inhibition,  and  on  trial  found  that  very  large  doses  of 
quinine  oflen  put  an  end  to  this  most  annoying  symptom,  a  result  which 
we  can  confirm  from  our  own  experience. 

The  chief  value  of  quinine  is  as  an  antiperiodU.  There  is  at  present 
no  doubt  that  the  alkdoid  docs  good  in  all  (ornia  of  malarial  fever  by 
directly  affeciing  the  malarial  pJasmodium  or  organism,* 

Quinine  in  its  relations  10  mahirml  fever  may  be  considered  first  as  a 
prophylactic,  secondly  aa  a  curative  agent. 

The  value  of  the  daily  use  of  quinine  to  persons  e.xposed  to  a  malarial 
atmosphere  has  now  been  thoroughly  testJ?d  in  all  portions  of  the  world. 
In  North  and  South  America,  in  Europe,  in  Africa,  and  in  India  the  proph- 
ylactic powers  o^  quinine  have  been  tried  on  the  largest  scale  in  connec- 
tion with  the  military  and  naval  services,  and  the  testimony  is  unanimous 
in  favor  of  the  drug. 

A  single  citation  will  serve  to  illiKtmtethi^  factl  J,  B,  Hamilton"  report  the 
caw  of  a  battery  of  one  hundred  jmd  thirty-ftve  men.  quartered  at  Jubbulpofe,  East 
Indies,  m  the  Sfliiio  barracks  with  an  infantry  TcKiment.  Each  <jf  ihe  artillerists 
received  three  grains  of  c|iiinine  every  other  day  :  lo  tJit  infantry  none  was  given, 
The  result  was  that  while  three  hundred  out  of  ihe  five  hundred  men  of  the  regi- 
ment were  sick  At  one  lime  with  mabrial  disease,  at  no  period  wa£  more  than  four 
percent  of  the  battery  affected. 


The  dose  of  quinine  aa  a  prophylactic  may  be  considered  aa  two 
grains  in  the  morning  and  three  in  the  evening. 

In  ijitermiilent  fever,  when  there  is  sufficient  time,  it  may  be  well  to 
precede  the  quinine  by  a  mercurial  or  other  pur^.  If  the  expected  par- 
ojrysm  be  so  near  that  there  is  not  sufficient  time  for  the  action  ol  the 
purgative,  the  antiperiodic  should  be  administered  without  previous  prep- 
aration of  the  palient.  The  value  of  purgatives  in  obsdnate  intermit- 
tents »  as  an  adjuvant  to  quinine^  is  ofteo   overlooked,  altho^igh   in  some 


•  At  ORC  lime  it  was  suppckard  that  ihe  rclalicinn  of  quininr  lo  maUrin  wck  in  iKjmc 
way  connected  with  ita  pcculJAr  property  of  fluoi-caecnce,  a  property  which  is  In  turn 
probably  connected  with  the  remarknblc  power  whLch  the  alkaloid  has  of  converting  the 
chi?miHil  raya  of  the  spectrum  into  liphi ;  or,  h  other  words,  of  reTiderlng  visible  the 
ordinary  invisible  rays  of  the  solar  or  other  apcqlmm-  Whtti  a  colorless  watery  solution 
of  one  of  il9  ealla  a  examined,  a  pale  blue  tine  upon  the  suHdcc  b  veiy  noticrahlc;  aad 
Stokes  ha-1  ^hovrn  thai  solution  of  quinine  hna  tlic  power  of  entirely  stopping  certain  of 
Ifar  rays  of  li^ht,  so  that  when  a  beam  U  traniimilted  through  it  to  light  up  a  second  vea- 
acl  of  the  solution  this  latter  displays  iio  fluorcstcncc,  H,  Uenrc  JcMie*  ■*  has  fouDd  that 
»h*n  the  electric  light  ia  used  this  teat  is  so  dditntc  that  one  wrain  of  the  alkaloid  may 
be  detected  in  i,H45o,goo  grains  of  water  He  liea  also  dJacovercd  that  man  and  animala 
are  pcrvnded  by  a  aubsiance  which,  lu  i(a  action  on  light  and  in  many  chemical  reDcllons. 
very  cla^Ty  leacmblcs,  if  tt  be  not  identical  with,  quinint.  BvEieving  ihi?  aubalance  to 
be  probably  an  alkaloid,  htf  haa  Kiveti  U  the  xviAX^^iA animal  quinaidine,  Edwnri  Rhnad* 
and  William  PtRier,  Jr.,**  made  obstrvo^ons  upon  ten  tases  of  malfliial  lever  in  wliidi 
DO  quinine  had  betr  used,  and  havt  found  tht  fluorescence  of  the  Mood  to  be  friira 
o  to  t},  Inatead  of  j  tc  6,  which  is  said  lu  be  normal.  Chalvct"  h,Ts,  however,  shown 
that  Ibis  fluoresctrl  substance  eaisia  In  various  foods,  and  is  probably  of  vegeiahle  origin. 

t  See  also  K.  M,  Downie,  M.B.  ^Indian  Sfediciil  JaiAm^l.lAsi^h  1.  1S7TJ. 
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cases  ihe  employment  ol  purgatives,  and  of  such  diore^ 
lartafi  seems  to  be  almost  essential  for  the  successful 
perimlic. 

When  there  is  necessity  for  prompt  action,  the  quinine 
in  a  single  dose,  or  in  any  other  method  that  the  circu 
case  will  allow  ;    \jui  ordinarily  the   best   plan  is  to  cota 
hibition  o(  the  drug  about  eight  hours  before  the  expeoti 
and  to  continue  in  hourly  doses  until  from  three  to  four  iw 
attack  is  due. 

\n  pemtciotts /ever,  ot  maiignani  malaria!  potstming.  t 
be  lost  after  the  first  paroxysm  in  getting-  the  patient  dr 
may  be  uncertain  whether  the  attack  be  of  the  cjuotidiaii 
type.  Al  least  sixty  grains  of  the  alkaloidal  salt  should 
during  the  first  trtenty-four  hours  ;  in  very  severe  typ^. 
even  lai^er  doses  than  these  are  necessary,  less  than  Sf 
of  the  drug  sometimes  being  unable  to  suppress  the  dist. 

In  remifUnl  or  6iliou!  fever  it  may  often  be  advisable. 
lives  and  febrifuges  before  the  quinine.  As  soon  as  tb- 
appeared,  the  e?ihrbilion  of  quinine  should  he  begun,  1 
tions  or  even  severe  cerebral  symptoms  occurring  dui 
fever  are  no  contra-indications  to  the  use  ol  the  specific. 
evists,  other  channels  of  entrance  than  the  stomach  shoul 
on  account  of  the  local  irritant  action  of  quinine. 

When  the  symptoms  in   remittent   fever  are   aeverc 
continuous,  it  may  be  not  only  proper  but  necessary  ft', 
life  to  exhibit  quinine  freely  during  the  |>ericM|  of  fever, 
the  alkaloid  is  probably  antipyretic  as  well  as  antiperiodic, 
know  of  any  theoretic  or  clinical  objection  to  its  use  durir 
fever. 

In  mafarial  infennitteiit  aettraigin,  aa  in  all  other  Iottp^ 
manifestations   of   malarial   disease,   quinine   is   efficient, 
usually  necessary  to  administer  it  in  large  doses  ^thirty  Isj 
intervals). 

In  ticuralg^iet  which,  although  not  dependent  upon  m. 
the  intermittent  type,  quinine  will  often  temporarily  set  a* 
ysmal  attacks,  and  sometimes  effect  a  cure.  The  sani- 
stated  in  broad  terms  as  true  of  dl  non-md<iriaI  intcrfniii 
Jn  the  great  majority  of  such  cases,  unfortunately,  the 
quinine  is  only  temporary,  and  any  controlling  power  is  so 

The  amount  of  quinine  required  in  ordinary  easels  of  t 
and  the  method  of  its  administration,  have  been  the  aubr 
endless  discussion.  As  the  result  of  much  experience  an- 
are  convinced  that  tt  is  belter  to  use  the  remedy  in  largi 
tervals  than  to  adminbter  it  continuously  in  smaller  amot 
climate  fifteen  ^^r^ins  of  quinine  a  day  will  iisually  put  an 
intermittent,   but  the    paroxysm  will  be  very  apt  to  recin 
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f^raina  of  the  alkaloid  be  afterwards  given  dally  for  Mime  weeks.  We 
believe  it  is  better  to  administer  from  twenty  to  tHenty-ftve  grains  In 
the  beginning,  snrfiefent  to  prcxJuce  very  pronounced  cinchonism  and  to 
atreat  the  disease  at  once.  The  full  physiological  eSect  of  the  drug 
should  ihen  be  maintained  for  two  or  three  days,  and  no  more  of  it  given 
except  at  regular  intervals.  The  paroxysms  have  undoubtedly  a  great 
tendency  to  return  on  tht?  seventh  day  after  their  arrest,  and  every 
seventh  day  for  some  weeks  full  cinchonism  should  be  produced.  If  the 
observation  of  Councilman,  ihii  large  doses  of  cjuinine  entirely  destroy 
the  m:ilarial  orgamsm,  be  correci,  the  praciice  just  spoken  of  has  a  founda- 
tion in  acicntilic  as  well  as  In  empiric  observation, 

LiKoJ  Use  iff  Quinine. — The  effect  of  quinine  upon  the  lower  organ- 
isms has  suggested  its  local  use  in  various  disorders  snpposfd  to  depend 
upon  the  presence  of  such  entitles.  Thus,  Henke,*  fmcJinji  M.inie  pecu- 
liar motile  cells  in  the  sputa  of  whcGpinf^-CGU^h,  employed  inhalations  of 
quinine  with  asserted  good  resulia.  Hen  kc  was  not,  however,  the  first 
to  suggest  either  this  fungoid  pathology  of  whooping-cough  or  the  use 
of  quinine,  Binz"  in  1870  asserted  that  quinine  had  a  specil^c  action  In 
whooping' cough  J  provided  it  was  given  in  large  doses  in  solution,  so  as 
to  come  in  contact  with  the  mucous  membiane  in  its  passage  through  the 
pharynx  ;  and  in  1871  Lcticrich"  announced  that  whooping-cough  was 
due  to  a  fungus  in  the  lung.  Dawson  ^  has  confirmed  the  value  of  the 
method  of  Binz  ;  but,  if  the  fungoid  theory  ht — as  we  do  not  believe — 
true,  the  plan  of  Henke  must  certainly  be  the  belter  one.  The  use  in 
hay  fiver,  as  recommended  by  Helmholtz»  of  a  weak  tepid  solution  (one 
to  three  grains  to  one  fluidounce),  as  nearly  neutral  as  possible,  freely 
applied  Co  the  nasal  mucous  membrane,  has  not  achieved  general  recog' 
oition,  and  any  influence  which  the  alkaloid  has  in  either  whooping-cough 
or  hay  fever  probably  depends  on  its  direct  influence  upon  the  mucous 
membranes.  In  the  later  stages  of  gonorrhtta  the  topical  cm[)loymeni  of 
its  solution  (five  to  ten  grains  to  one  fluidouncc)  is  often  serviceable* 

Administration'. — Owing  to  its  bitter  taste,  quinine  sulphate  is 
generally  given  in  pill,  which  may  be  made  with  gum,  or  simply  by 
adding  a  little  sulphuric  acid  to  the  alkaloidal  salt  and  quickly  rubbing 
up  the  pasty  mass  into  pills  before  it  hardens.  When  a  rapid  action  is 
desired,  the  quinine  should  be  given  :n  powder,  or  in  solution  made  by 
adding  a  drop  of  dilute  sulphuric  acid  for  every  grain  of  the  salt.  In  the 
use  of  pills  of  quinine,  care  should  be  exercised  to  see  tliat  they  are  soft 
and  fresh,  for  when  old  and  hard  they  not  infrequently  pass  through  the 
bowels  unchanged.  The  ready-made  "  sugar-coated"  pills  kepi  in  ihc 
ahops  should  be  avoided,  as  uncertain  in  their  action  ;  indeed,  capsules 
contaimng  quinine  in  powder  are  always  preferable  to  the  pill. 


*  Walcdwi  Sokolavr  affirmi  ihnt  the  local  i^pplKntuxi  of  ciuihioc  to  anmwuis  hiua  very 
remarkable  effect  upofi  tlic  Kranulftllan  [iasue.  a  simiUr  cfflc^l  Winic  prodticrd  by  tlic  tn\- 
tDJnlriirjiiion  ot  the  dru(;  by  the  laculh^  (For  details,  set  /naug.  Zfi^trL.  [&9T,  abalrocEcd 
Id  Schmidt's  JahHf-,  tS^aO 
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When  quinine  sulphate  h  given  hypodemtically  it  acts  with  mudi 
greater  promptness  and  apparently  with  greater  force  than  when  adxrua- 
istercil  by  ihe  stomach-  Albertoni  and  Ciotto"  fnund  ihai  uhifn  ihey 
injected  it  into  the  jugular  vein  it  tailed  to  appear  in  the  bile,  but  when 
they  administered  it  by  the  mouth  it  was  freely  eliminated  with  thai  secre- 
tion. Biliary  salts  of  quinine  are  s<j  insoluble  Lliat  their  reabsorption 
must  be  effected,  if  at  all,  %ery  slowly  :  hence  possibly  the  superior 
efficiency  of  the  hypodermic  method.  The  local  irritant  action  of  qui- 
nine,  however,  forbids  its  hypodermic  employment  except  in  eases  of 
emergency.  Given  in  this  way,  it  very  generally  produces  greiit  local 
diainrbance  (abacesacs,  ulcers,  etc,),  and  in  several  cases  is  alleged  lo 
have  caused  fatal  tetanus."  When  it  is  so  g"iven,  care  should  be  taker 
lo  have  an  cj^ccss  of  acid  ftartiiiic  is  the  besti  In  the  solution.  I o  pre- 
vent precipitation  oF  the  quinine  by  the  alkaline  juices  of  the  cellular 
tissue.  Quinhtf  Bisutphatc  (Quinine.  Bisulpkas.  U.  S.  )  is  soluble  in 
ten  parts  of  w.uer,  and  should  be  preferred  for  hypodermic  use  :  even 
its  solution  should  be  slig^htly  acidulatedn  Ten  grains  of  quiriine  injected 
under  the  skin  are  probably  equivalent  to  fifteen  grains  given  by  the 
mouth. 

CoHtra-indicatiitn.  — On  account  of  Its  irritant  properties,  quinine  must 
be  used  with  caution  when  there  is  irritability  or  inflammation  oS  any  part 
of  the  gasEro-intestinal  tract,  ft  is  strongly  contra -indicated  by  inftam- 
mation  ol  the  middle  ear,  and  may  greatly  and  permanently  increase 
dulness  of  hearing.  The  statement  of  M.  Fricdmann  '*  thai  ergodn,  and 
thai  of  W,  B.  Dewees"  that  chloral  gready  lessens  the  tinnitus  aurium 
produced  by  (juiniiie  and  sahcylic  acid  need  cunfimiaiion.  Irritability  oi 
the  bladder  or  other  portion  of  the  genito-urinarj-  tract  contra -indicates 
the  use  of  quinine  :  hence  it  is  often  badly  borne  by  old  men,  U  is  even 
asseried  thai  ll  will  in  some  persons  cause  hematuria,* 

ToxicoLOGV. — The  general  symptoms  produced  by  tosic  doses  ol 
quinine  have  been  sufficiently  discussed-  Owing  to  personal  peculiarities 
or  idiosyncrasies,  quinine  sometimes  causes  manifestations  entirely  unlike 
those  ordinarily  seen.      Thus,  in  a  case  reported  by  A-  Erlennieyer,"  the 


*Ia  certain  icgiuUfiEjf  cuuutry  persons  i^uHcririK  froni  malarial  ixtlsana  have  inier- 
EniUciil.  altaiLa  of  hicmaturia,  or  prob&Ulv,  lu  hpeak  mure  turic:c;E-]>\  of  mclhamoglo- 
binurja.  iiiwluchlhc  hematuria  has  btcn  attributed  by  ruauy  pratLitiontrta  tc  iht?  EnflarlicT 
□f  ih?  quinint  sulphalc-  The  ticls.  however,  that  ciuinJne  ntvei  products  nii^thKnii> 
Klobinuda  ill  iicalthy  indjviduiLU,  vhat  the  qUncka  arc  Hccompanicd  by  cbili  Fever,  stid 
bWratp  follumng;,  accoidm^  \u  Cfirrciu,  absolutely  ibc  ciiLirsc  uf  the  pamiysm  o[  intcf- 
ruLltenl  fever,  and  limit  ihuugli  tjuiiiire  \h  ubed  cverywhert;,  the  niethxmoglQbinuTia 
occurs 'inW  in  ccrlain  localities,  certainly  secra  to  prove  that  the  Bttacks  are  really  due  w 
a  peculiar  form  *A  iFj^Uria  and  Dot  lo  Ehe  gjinicier  Tlie  most  elaborate  account  wc  tiave 
mcl  willi  ia  thai  pLiblislicil  bi  Guadckmpt,  iu  iSqi^  by  J,  Carreau  {La  MUhfmifglijtinurU. 
Qumigve,  1891  ;  see  also  Butf-  Soc.  dc  Mid.  Prutigoe  dc  ParU.  1891  ;  Arth-  de  Mtd- 
Nai'ijre.  lagfin  ^x\..  1S97,  Uvii,  \  Bull.  TJUrap.,  icviij  :  Piapiris  {Le  Procris  3^dL.  jBgi, 
sit^  aflimns  that  in  some  m^esof  jualjtnal  fever  in»t  oiil>  [he  inlema^  adminiiitratiun  but 
also  external  frkllon  of  the  quinine  sulpliaie  will  piuvokc  serious  KaaiTo-inteiriinBT 
hdnonlifiKe.  U  does  noL,  hi>wever,  appear  probable  that  the  qainine  in  Ills  cases  vai 
the  muse  <j!  lilt  bleeding, 
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symptDTna  sinulated  Ehose  of  sirychniiie-poisoning.*  In  somt-  persons  a 
few  grains  of  quinine  given  iniernally  produce  wide-apread  erythema  and 
SLibdermal  (cdena,  affecting  Lt  mny  be  tile  whole  body,  but  usually  most 
pronounced  in  ihe  face,  and  accompanied  by  pronounced  disturbance* 
ot  (he  nt^rvoua  ayatem  and  circulation,  the  aymptoma  usually  subsiding  in 
b'om  a  Jew  houre  to  a  few  days,  and  sometimes  being  followed  by  desqua- 
mation of  ihe  cuticle. 

The  importance  of  these  idiosyncrasies  w^s  shnwn  in  a  case  in  our  own  prac- 
tice, in  uihich  two  K^ams  given  by  Ihe  mouth  produced  a  furious  ^i^neral  urticaria, 
witli  pTiat  subdemial  swelling  nnd  cardinc  depression  ot  the  most  alarming  charac- 
Ici ;  iiccorJinK  lo  B.  D-  Tidow,"  violenl  general  erythema  involving:  the  lyuiphadcs 
was  produced  by  one-third  of  a  grain  of  (faJuiue.  Miccicli^"  repuris  the  dcaih  of 
an  adult  caused  by  ihe  hypodermic  injection  of  seven  nind  *^ven-tenths  grains  (one- 
halt  gramme),  the  symptoms  being  Ereat  paleness  of  the  surface^  small,  frequent 
pulse,  high  fever,  severe  nervous  depression,  increasinif  stupor  with  delirium,  great 
dyspnotan  jaundice,  harmaturi^.  und  jtnuriH.  Death  oircurred  on  the  seventh  day. 
Boih  during  life  and  at  ibe  auiopsy  the  evidences  of  great  destruction  of  red  hlood- 
corpu&cies  were  apparent  Purpura  has  also  been  a^^cTibed  lo  the  alkaloid."  Chevn!- 
lier"*  describes  a  pecutier  affection  of  the  skin,  etc.,  as  occurring  among  workers 
in  the  Wk, 

Fatal  instances  of  poisoning  by  quinine  are  rare  in  literature,  but 
Husemann"  has  made  a  collection  of  cases  in  which  death  has  been  altrib' 
uted  to  the  alkaloid, — not  always,  iti  our  opinion,  with  correctness.  The 
minimum  fatal  dose  is  not  known,  but  must  be  very  large. 

Clapton"  details  a  case  in  which  a  soldier  iuok  at  one  dose  an  ounce  of  the 
sulphate,  stirred  up  in  some  \\fltcr,  without  the  induction  of  iiriy  mors  serious  symp- 
tom than  a  mild  stupor  :  a  similar  case  b  mentioned  by  Lenle,  on  the  autliurity  of 
Woodhnll  :  and  a  third  is  recorcled  by  Tauwig  ■■  R.  G.  Wharron**  records  a  case 
in  which  dunng  ihirty-si«  hour?  a  hiiif-ounce  was  taken  without  vfsmiting  and  with- 
out ill  effect.  We  cannot  help  suspecting  that  in  all  of  these  cases  much  of  the 
dnig  passed  through  the  In tesdncs  without  absorption^  In  the  famous  case  of 
Barire.  five  ounces  taken  in  the  course  of  ten  days  C3U5e<l  death. 

Quinine  HydrGhromaU  (QuiNlN^  HydrodroMAS,  U.  S.)  is  soluble, 
at  59*  F. ,  in  fifiy-iour  parts  of  water  and  in  0.6  part  of  alcohol.  It  is 
stated  that  a  ten  per  cent,  solution  in  a  mixture  of  twenty-five  parts  of 
alcohol  and  seventy-five  parts  of  water  is  not  irritant  when  used  hypo- 
dermically. 

Qmnine  t^nniit€,\  although  not  official,  has  been  iiaed  to  some  extent, 
and  13  not  altogether  inefficient.  It  has  the  great  advantage  of  not  being 
disagreeable  to  the  palate,  but  is  less  active  nnd  less  certain  than  the 
more  soluble  salts  of  the  alkaloid,  and  is  also  much  slower  in  its  operation. 


•  For  caQCfl.  Bce  BHL  Med,  Joum.,  1869,  li. ;  Bertin.  Afin,  JPoch.,  1S77,  294;  Phi/a, 
Mid.  Timet,  k.  166  ;  vV.   V.  Med.  Racord,  kki.  637. 

t  Fur  on  elaborate  discussion  uf  the  IherajK-iitic  value  of  Ihii  salt,  sec  BaiiUUn  de 
I'Acadhnie,  Paris,  187a. 
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If  given  at  all,  it  should  be  in  doses  one-third  greater  than  tho&e  o!  dw 

sulphate. 

The  deubie  in'tnuriaU  of  guintnf  and  ur^a,  although  not  offidal,  has 
been  used  lo  a  considerable  extent  for  hy|jodermic  injections.  Ir  U  said 
that  a  fifty  per  cent,  watery  solution,  when  thrown  into  the  eellular  dssue, 
produces  very  slight  local  irritation.  It  contains  about  sixty-one  per 
cetxc  of  the  alkaloid,  and  is  capable  of  producing  cinchonisin, 

QuiNiDiN^  Sulphas,  U.S. — Quinidine  suIphaU  occurs  in  long, 
shining,  bilky,  aclcular  crystals,  soluble  in  one  hundred  parts  of  water 
at  5g°  F.,  in  seven  part3  at  ;t?°  F.,  readily  soluble  in  alcohol,  ncaiiy 
insoluble  in  eihcr.  It  is  a  basic  salt,  like  the  quinine  sulphat?^  readily 
talcing  another  equivalent  of  acid,  li  l>ehaves  like  lis  isomer  ;i-iih 
chlorine  and  ammonia,  but  is  distinguished  by  rotating  light  power- 
luUy  to  the  right  instead  oF  moderately  to  the  left.  It  probably  closely 
resembles  quinine  in  lis  physiological  and  iherajjcudc  properties,  and 
is  an  efficient  aniipcriodic :  the  dose  is  about  one-third  larger  than  that 
oE  quinine. 

CINCHONINiE    SULPHAS— CINCHONINE    SULPHATE.     U.S, 

The  pure  alkaloid  cinchonine  crystallizes  in  prbms  and  needleSn  The 
official  cinchonine  sjiiphaie  is  in  short  oblique  prisms  of  a  very  bitter 
taale,  aoiuUe,  at  59^  F, ,  in  sixty-sis  parts  of  wateri  niore  freely  in  boiling 
water^  readily  aoluble  in  alcohol 

Physiological  Action, — Conzen  (qLoied  by  Husemann)  has  found 
that  the  action  of  cincboninc  on  infusoria  and  on  fermentation  is  simi' 
lar  to  but  weaker  than  that  of  quinine,  and  that  on  the  movements 
o(  the  white  blood -corpuscles  its  influence  seems  transient.  LaE>orde* 
states  that  pure  quinine  does  not  ciiuse  epileptiform  convulsions  in  die 
lower  animals,  although  commerciid  quinine  does  so  on  account  of  its  im- 
purity, and  that  in  poisoning  with  cinehonine  violent  epileptiform  con- 
vulsions are  a  chief  symptom.  Bochefontaine "  affirms,  however,  that 
quinine  does  convulse,  although  less  aclivel/  than  does  cindionine,  which 
latter  alkaloid  he  found  to  vomit  less  than  quinine.  According  to 
Johnnsen,  the  effect  of  cinchonfne  upon  the  eliminadon  of  urinary  solid? 
15  even  more  [xwcrful  than  that  tif  quinine.  It  is  eUminatetl  unchanged. 
appearing  in  the  urine  in  half  an  hour,  and  disappearing  after  massive 
doses  only  in  ninety-six  hours, — the  great  bulk  being  thrown  off  in  the 
first  Iwenty-fonr  hours.  In  Bochefontaine's  experiments  the  relative 
strength  of  cinchonine  to  quinine  was  about  10  to  16,  in  Bematzik's  (on 
dc^  only)  as  4  to  5.  De  Sehweinitz  has  found  that  cinehonine  produces 
amaurosis  in  the  dog,  as  does  quinine. 

Therapeutics. — As  an  antipcriodic,  cinehonine  exerts  a  ^milar  ia- 
fluence  to  quinine,  but  is  probably  about  one-lhird  weaker  than  that  alka- 
loid, and  must  be  used  in  correspondingly  larger  dose,  J.  B,  Hsmilton 
affirms  as   the  result   of  experiment  that   cinchonine  as  a  prophylactic 
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H  maiaria  is  even  superior  lo  quinine,      Aa  a  tonic  we  have  never 

been  able  lo  perceive  that  cinchonine  acts  differently  from  quinine. 

CiNCHOMDiN^   SULniAS.    \3^  S.  —  Cinch^nidtHe  siiiphait^   occurs  in 

white,  silky,  lustrous  iteedles  or  prisms,  odorlesH,  of  a  very  biiter  taste, 
salublc  in  seventy  parts  of  water,  freely  soluble  in  acidulated  aoluUons. 
It  polarises  to  the  left,  and  is  not  fluorescent.  G.  S^  nnd  Bochefon- 
tainc  found  that  the  lethal  dose  of  cinchonidine  for  the  frog  is  0.015 
gramme  ;  for  the  dog,  2  5  grammes.  The  symptoms  in  tht  dog  are 
geneial  feebleness,  litubation,  increase  of  pulse-rate  and  arterial  press- 
ure, vomiting",  salivation,  convulsions, — less  severe  than  those  caused  by 
quinme, — great  loss  of  muscular  power,  stupor.  fa]l  of  arterial  pressure 
and  o(  teniperalure»  and  death  from  arrest  of  respiration.'^  A  boy  aged 
five  years  took  one  hundred  and  twcnty^eigbt  grains  in  solution  during 
six  hours  without  vomiting-  There  were  then  convulsions  followed  by 
great  collapse,  fall  of  temperature,  pulselessness  (with  seventy-four  car- 
diac beats  per  minvjte),  dilated  pupils,  muscular  rdaxation,  and,  finally, 
death  ;  consciousness  was  preserved  to  the  end-*  It  is  evident  that  this 
alkaloid  closely  resembles  its  congeneric  alkaloids  In  its  action  upon  the 
human  organism.  Clinical  experience  has  proved  it  to  be  a  reliable  tonic 
and  antipcriodicH  According  to  Byasson,  il  is  eliminated  by  the  kidneys 
unchanged.  It  has  been  asserted  that  it  produces  less  disagreeable  symp- 
toms, both  gastric  and  cerebr,il,  than  does  quinine;  but  Rafferly,  who 
has  administered  three  hundred  ounces  of  the  sulphate,  aflirms  that  it  is 
more  apt  to  cause  nausea  and  vomiting.  The  dcse  is  one-third  greater 
than  that  nf  quinine,  De  Segrais"  hjisfound  the  j5ron/£»^^f//a^f  given  hypo- 
dermically  in  doses  ol  four  to  six  grains  (0.36-0.4  Gm. )  very  efficacious, 

Chinoidinum-  —  Chinoidin^  or  Quraoidin,  is  a  blackish  substance, 
with  an  almost  resinous  fracture,  which  is  obtained  by  the  evaporation  of 
the  mother-liquor  after  the  crystal liaatlon  of  the  alkaloids  out  of  it.  This 
substance  contains  probably  amorphous  quinine  and  einchonine,  besides 
quinidlne  and  cinchonidine.  It  Is  a  very  cheap,  efficient  antiperiodic  in 
doses  of  about  twice  those  of  pure  quinine,  ll  should  be  given  in  pill  or 
capsule. 

The  Infusum  Cinchona  (six  perccnL,U.  5-)^  do%e,  a  wineglassful : 
the  tincture  (Ti>jctura  Cinchona — twenty  per  cent,  U.  S. ),  dose,  one 
to  two  teaspw^nfuls  (4-7  Ce.);  the  fluid  extract  and  the  solid  extract 

fEXTRACTl'M  CtNCHflN^  FlXJUUW,  U.S..  and   EXTRACTUM  Cinchon/e) 

— the  dosea  of  which  are  five  to  fifteen  drops  (0,3—1  C,c. )  or  grains  respec- 
tively— are  all  of  them  useless  preparations.  The  compound  tincture 
(TiNCTURA  Cinchona  Ccjmpdsita — ten  per  cent,,  U.  S. — Mujcham'j 
Tinciure).  as  a  tonic,  is  the  best  preparation  of  the  bark,  and  is  a  very 
elegant  remedy  in  convalescence,  in  doses  of  one  to  lour  drachms 
(4-J5C-C.),     , 


•  See  .V  y.  Med.  JoKn..  1884,  mxii. 
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CiNCHONAMiME. — Thls  iilkaloid  was  discovered  by  Amaud"  m  rbt 
Cuprca  bark  from  Colombia,  probably  the  product  of  Remijia  pedutkcu' 
lata  and  Remijia  Purdieana.  Its  pliysiological  action  has  been  pa/tiiDf 
investigated  by  S^e  and  Bochefontaint.**  [n  pobanoiis  doses  it  produce 
violent  convulsions  in  ihe  dog,  with  fall  of  the  arterial  pressure.  Ii  ^ 
arrests  the  heart  in  diastole,  and  increases  especially  the  secrctiDn  of  die 
salivary  glands.  Its  inHuence  upon  man  has  not.  so  far  as  we  are  avar^ 
been  studied,  but  its  lx)tanical  and  chemical  relations  make  it  probabl* 
that  it  resembles  quinine  in  its  physiological  and  therapeutical  propcitio. 


Warburg's  Tincture- — This  is  a  dark  brown  liquid,  prepAr^  lb 

accordance  with  a  very  complicated  formula,*  which  has  obtained  an 
eKtraordinary  repatation  in  India  and  other  tropical  countries  in  the 
treatment  of  severe  remi/ffjit  and  malignant  malarial  fevers.  The  testi- 
mony is  so  strong  as  to  its  remarkible  and  almost  certain  efficiency  ihar 
it  cannot  be  questioned,  and  entitles  the  tincture  to  rank  above  all  otha 
remedies.  The  method  of  administration  is  as  follows.  The  bonds 
having  been  freely  opened,  a  half-ounce  of  the  tincture  is  given  undiluted, 
all  drink  being  withheld,  and  at  the  end  of  three  hours  a  second  hall- 
ounce  is  in  similar  manner  e>d^ibited.  Soon  after  the  last  dose  a  prohsc 
and  very  aromatic  perspiration  sets  in,  and  convalescence  is  usualiv  tt 
cured.  The  remedy  ia  also  commended  in  one-drachm  dose  in  aculF 
HcrvGJiS  £j;hau^iiffH  and  coUapse  iv^ithout  organic  disease. 

EUCALYPTUS,     U.S. 

0(  ihe  Australian  genus  Eucalyptus,!  which  comprises  about  on? 
dred  and  thirty-five  species  of  evergreen  trees,  the  U".  S-   Pharmaci 
recogDJ/es  only  E,  globulus,  whose  leaves  arc  official  but  allows  the  tAd 

*  Fqr  [ormula.  sec  UniSed  Stales  Dispensatoty,  tBtli  cd. 

t  AUvntJcn  >va»  first  calkd  by  LabllUrdiftfc  in  L792  Lo  Ihc  value  of  thv  Eqi 
glubulu^H  but  Jl  was  nol  LinLJ]  i36o  Lhal  M,  Romtl  i^ommcnrcd  ihc  culture  of  th#  tree  » 
Pads  and  induced  the  Prefect  of  the  Seine  1q  order  il»  cuhivation  on  a  lurge  <;oJp.  Since 
tliat  lime  Lt  iLo^bccDUrgrly  JDtTDduced  iril*i  Euru^iCH  ALgcria,  SouUi  Africa,  and  California 
aad  U»  aotm:of  these  cciiJLiirit:^  planted  f uresis  ar;:  now  growing  and  spreading.  Thetn 
is  remarkable  lor  cEiinbiiiing  e^itrcmc  lianltiesB  of  wood  wit^  a  rapidity  of  grou'lh  asaairi 
tu  be  about  6vc  times  [hat  of  out  ordinary  trcta ;  it  is  ever  allirmcd  tl]al  shingles  iiud*4 
it  aicfiii-proof  Its  capability  for  at>sorbiii|t  and  cvaporatinR  vrnler  ig  ciiraordliiaTj,  airf 
Lo  it  has  becJi  allrLtiuLcil  tlie  [recdorn  uf  Australia  Irorn  malarial  elimallc  mfliiencvb  Ef^ 
deed,  it  is  stated  thai  a  tree  viill  evaporate  ten  timca  its  vf eight  of  water  jn  iventy-fiiV 
haurs.end  nuniercpua  examples  arc  ^vtn  in  whkhawampAiti  Eurtipeand  Algeria  ha v«b«t 
rapidly  converTed  by  it  into  dry  ground.  It  is  believed  to  defttT^Jv  malaria  nm  onlf  liw 
drainine  (he  soN,  but  also  by  >lddJii£  balsamic  exudations  to  the  s\t  -  howr^verthu  mtf 
bc^  [here  ia  at  present  \ery  strong  e vide h<:t:  aa  to  its  power  uF  ic:iideriii^  infcclnl  dulmti 
hcflllhy,  As,  however,  the  conaideiali(?ii  of  tliis  betonKS  to  the  sutjjecl  of  h3^eTie  nlte 
than  or  therapeutics,  the  reader  n  referred  for  detailed  Informntion  to  the  f olTn^wiftf  nr 
nioirs ;  Rejinitus  Carlotti  { L' Eucalyptus .  saa  Jparr^  parmi  ies  Ajirnts  dr  ia.  /ifah^f  -liM- 
Uair,  Afnccio,  1872),  M.  Gimbtrt  {L'Euiatyptu^  Globtttus.  son  Importartc^  en  Aj^rv^ 
tttrg.tti  tly^}tc,cten  ^/"/(fff/nf,  Paris,  iS^w^  V^aWittr  {BuiUlin  de  ia  Sofi/t/  fTAetlmi^ 
taiittn,  iAtt;   London Medkal Rtrtranl,  Dec,  iSj.^,   Lttrtdoa  I^mft.  1877,  iij. 

Under  (lie  nnnie  of  Enmiypsinfhf.  a  liqueur  distilled  from  the  leaves  ol  Ifae  tV*^ 
lyiJtus  has  appeared  in  Eurofxraii  qunimcrcc. 
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[eucalyptus  (Oleum  Eucalypti,  U,  S.)  lo  be  distiUed  from  fresh  leaves 
,o5  various  species  of  the  genus.  Neither  lln^  dried  leaves  noi  their 
'fluid  extract  (Kxtracti'm  Eucalypti  Fh'idum,  L\  S.  )  arc  ihtmsdvcs 
iised  in  medicine.  From  the  various  species  of  Eucalyptus  are  prepared 
in  Australia  a  number  of  volatile  oils,  and  a!st»  thf^  fiu^nfyptus  Gum  of 
[^the  British  Pharmacopuriaj  the  so-called  r^d gum,  which  occurs  in  com- 
iwrce  in  grains  or  masses  scarcely  to  be  distinguished  from  ordinary 
Ikino,  contains  nearly  five  per  cent.  oJ  tannic  acid,  :^r\A  H  much  used  as 
an  astringent,  especially  in  the  form  of  lozenges. 

Most  of  the  eiicalyptus  oils  are  composed  very  largely  of  eucalypiol 
or  of  phellandrene.  The  oils  eoncaining  ph^Handrenf  were  thrown  out 
by  the  revisers  of  the  U.  S.  Pharmacopteiaj  evidently  under  the  impres- 
sion that  the  active  physiological  portion  of  the  oil  is  eucalyptol.  Con- 
cerning the  physiological  action  of  phellandrene,  however,  we  have  no 
knowledge. 

Oil  of  eucalyptus  la  a  colorless  or  faintly  yellowish  liquid,  having  a 
characteristic  somewhat  camphoraceous  odor  and  a  spicy,  disagreeable 
taste.  Doae,  ten  to  fifteen  minims  (0.6-0.9  C-<^0.  i"  capsules.  Its  sctii'e 
principle  { EuCALyPTOL,  U.  S. )  is  tO  be  preferred  to  the  oil  as  more  con- 
centrated and  uniform  in  action.  Dose,  five  to  ten  minims  (0.3-0.6  C.c.  )• 
All  the  virtues  of  Eucalyptus  probably  reside  in  the  volatile  oil,  which  is 
in  greatest  abundance  in  the  leaves.* 

Physiological  Action, —Z,^.*/  A£ti&n^^A^sorpix9n  end  Eiimi- 
natiott. — The  oil  of  eucalyptus  is  decidedly  irritant,  large  doses  producing 
burning  in  the  mouth  and  fauces,  with  increased  secretion  of  saliva,  fol- 
lowed very  soon  by  a  feeling  of  warmth  in  the  alomach.  It  is  absorbed 
Irom  the  alimentary  canal,  and  is  probably  eliminated  by  the  lungs,  skin, 
and  kidneys.  In  the  experiments  of  Bin^,  the  day  aiter  ihe  ingestion  of 
seventy-five  drops  the  breath  smelt  of  the  drug  and  the  perspiration  of 
amylic  alcohol ;  the  urine  began  to  have  the  odor  of  the  oil  an  hour 
and  a  half  after  its  ingestion,  and  continued  to  have  it  for  thirty-six  hours. 
Gimbert' states  that  the  odor  imparted  to  the  urine  resembles  that  of 
violets,  and  is  very  similar  to  that  caused  by  turpentine,  Binz  affirms  that 
upon  the  lower  infusoria  the  oil  ^cts  even  more  powerfully  than  does  qui- 
nine, and  its  antiseptic  properties  are  without  doubt  great  ('Gimberi). 

Gcnerni  Effect,  — The  general  effect  of  the  same  dose  of  the  oil  appears 
to  vary  considerably  in  diflerent  individuals  ;  but  the  following  summary 
comprises  the  facts  os  nearly  as  may  be.  After  thi^  ingestion  of  from 
ten  to  twenty  minims,  a  period  of  mental  and  physical  activity  is  often 
apparent,  followed  by  a  Iccling  of  calm  and  serenity.  By  larger  doses, 
or  in  susceptible  persons  by  the  doses  mentioned,  there  Ls  caused  dis- 
turbance of  the  digestive  or^ns.  ending  often  in  loose  sioob  having 
the  odor  of  the  oil,  with  augmentation  in  the  frequency  and  force  of  the 


*  li  hn-i  b»n  qffirtncd  thiit  the  lekves  af  EucolyptUfl  cuntJiln  w&%*»  an  nlkalnjd ;  hut 
llahiil*ini  ( fhill    Th^rQp  .  WmjAW  M9)  !*■*  demojifitrated  ihal  this  it  an  eirar. 
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pulse.  Gublcr  adds  to  clicac  ayraptoms  an  elevation  of  temperature  ;  but 
in  Gimbert"?  experience  febrile  manifestations j  although  occasioaaLy  oc^ 
curring,  were  not  usually  present.  In  smne  cases  ihe  medicine  acts  very 
disagreeably,  produciJig  violent  cardiac  palpitations  or  Jnteniie  headache 
how  far  these  are  directly  dependent  upon  the  drug,  or  arc  sympathetic 
upon  its  local  action  on  the  stomach,  is  uncertain,  H  the  dose  bcit- 
peated,  or  if  a  larger  amount  be  taken  at  once,  a  period  of  setJarion  mna- 
feats  itself ;  the  pulse  loses  iia  force,  and  the  animal  tcmpei-ature  15  dbaled 
After  doses  oj  seventy-five  grains,  Binz  noted  numbness  of  the  limbs, 
with  a  feeling  of  excessive  weight  in  them.  If  the  use  of  the  remedv  be 
persisted  in,  a  state  of  asthenia  is  induced  ;  the  temperature  falls  as  muct 
as  a  degree  and  a  hall,  and  the  pulse  even  to  50  (Gimbert):  the  rcsp' 
ffllion  hecomeg  less  frequent,  and  the  muscular  weakness  extreme,  so  thai 
raising  the  arm  to  th^  mouth  is  painful  ;  the  sensations  are  taunted.  buT 
the  intellect  is  absolutely  unaffected 


In  an  old  niiin  w\io  toolt  eighty  drops,  tlie  power  of  motion  almost  tlisappeaird . 
the  mmi  elLsu  ^flirnied  ihdi  he  lust  for  the  lime  bdng  all  sense  tif  the  pr^^^ce  of  fuv 
limbs,  so  that  hp  was  unmrsrioujv  of  po-iSe^sing  them  when  lie  sliut  his  eye^  aJ- 
though  his  inlelitct  was  perfectly  clear  throughout.  In  a  case  reported  by  AUrcd 
NeaLe,*  a  Mttfe  ov<;r  half  an  ounce  of  the  oil  of  eucalyptus  is  said  to  have  produ^ 
deatli  in  fifteen  hours  in  a  healthy  boy  :  the  only  recorded  symptoms  were 
dy^pnij^n  w[th  collapse," 

Upon  the  lower  mammalia  the  oil  of  eucalyptus  appears  to  act  preci^l 
does  on  man.  According  to  the  expcrimenta  of  Gimbert,  (he  hypodermic  inj 
of  the  oil  is  inunediately  followed  by  a  pcriud  of  cncJienicDl,  stTe^mingtr  rn  zrvaf 
measure  due  to  ihp  Intenw  lociil  imtalion ;  ,\fter  about  half  nn  hour,  if  thetke^ 
has  Ijeen  sufficiently  large,  the  animal  begins  to  smmble  and  totter  in  walking,  thf 
breathing  pvws  more  and  m^re  slow  and  irregular,  ihe  limbs  give  way,  the  eu' 
dn>opH  the  muscular  weakness  becomes  profound,  and  death,  preceded  oflsi  b^ 
partial  cou^uImous.  occurs  Ihrou^  failure  of  respiration. 


1^-i 

J 


Death  appears  to  be  produced  by  the  fatal  dose  through  asphyjCA 
According  to  the  experiments  of  Gimbert  f  confirmed  by  Binz),  the  lOGttfi 
nerves  and  the  muscles  arc  not  afiectcd,  so  that  the  failure  of  motion  and 
reflex  activity  is  probably  due  to  a  depression  of  the  motor  side  of  tlw 
spinal  cord  and  of  the  medulla.  According  to  Hermann  Schliger,  thf 
hypodermic  injection  of  Ihe  oil  produces  a  temporary  rise  of  temperature 
probably  as  the  result  of  the  local  irritation,  but  after  toxic  doses  fi« 
temperature  falls  decidedly.  Schlager"  also  slates  thai  the  large  dc« 
of  the  oil  causes  a  marked  les3ening  oF  the  arterial  pressure,  whcsr 
coming' on  is  not  afJected  by  previous  section  of  the  vagi,  by  atropiniiatOD 
of  the  heart,  or  by  section  of  the  cord.  It  would^  appear,  therefore  th*E 
the  oil  of  eucalyptus  directly  depresses  the  heart  or  the  peripheral  ar- 
teries.    As  in  Schlager's  cjcperiments  the  force  of  the  isolated  frog's  b«n1 


*  As  fl  fju^rt  ol  vfwy  bfoody  semm  was  found  In  Ihe  r^kuraf  cavity,  and  as  the  ^ 
was  HEM  sepii  pmfe<ulonDlJy  unlll  hrwasin  ariititlitnortls.  itiMCh  duubt  attAclivs  to  1^ 
caac. 
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was  distinctly  depressed  by  the  drug,  the  latter  must  be  a.  direct  cardiac 

depressant 

Mosler '  aftrms  lliat  in  d(^  whose  spleens  were  exposed,  injections  of 
tincture  of  the  leaves  oi  eucalyptus  produced  a  decided  contraction  of 
the  viscus.  According  to  Gimbertj  the  eicretion  of  urea  is  enormously 
increased  by  the  use  of  ihe  drug. 

Therapeut[CS. — The  oil  of  eucalyptus  has  Homc  power  as  an  anti 
periodic,  but  is  certainly  very  much  inferior  to  the  cinchona  aikaloidsj  and 
should  be  used  only  in  cases  in  which  for  sufficient  reasons  these  alkaloids 
cannot  be  employed,  or  as  an  adjuvant  to  them. 

Joseph  Keller^  used  il  in  four  hundred  and  thirty-two  coses,  of  which  two  hun- 
dred and  ninety-three  had  suffered  from  previous  aCtattis,  Of  ihc  leflians  75-57 
per  cffTit,  frf  itie  (luaruui*:  70  |H^r  cenL,  ^uid  iif  tlie  cjuoudijins  67.89  perLt^nr  yidded 
to  the  remedy.  He  recommends  iE  as  especially  valuable  in  obstinate  cases  in 
which  quinine  h3£  be? n  Liken  a^ain  and  again.  Lorinser.*  tCaller.'  IJohn,"  Carlstli, 
G-rian,'  Cimbtri,  Gubler,  TrisUny,"  of  Spain,  J,  H.  Musatr."  and  others  hear 
testinionj'  to  Ihe  power  of  euc^dyptuis  in  mala.rial  disea.sei  ;  while  Brudell,"  Seitz,^ 
and  Pnpillon  "  al^rm  it  to  be  of  Mttle  or  no  value, 

Eucalyptol  is  also  one  of  the  liest  stimulating  expectorants  that  we 
possess  :  in  both  amU  and  c^rvnic  brctnMiii  it  may  be  exhibited  when 
there  is  free  secretion.     Children  bear  it  very  well. 

ACIDUM    PICRUM— PICRIC   ACID* 

The  non-official  Picric  or  Ctirbuzoiic  Acid  occurs  in  pale  yellow, 
shining  scales.  In  the  pure  state  it  is  corrosive,  and  b  therefore  used  only 
internally  in  the  form  of  a  salt,  the  ammcnutm  picraU  being-  commonly 
preferred. 

According  to  Erbn^  tifteen  grains  ol  the  ammonium  plcrate  caused  in 
man  yellowness  ol  the  conjunctiva,  skin,  and  urine,  sometimes  but  not 
always  accompanied  by  marked  gastric  disturbance.  The  acid  is  evi- 
dently rapidly  absorbed  and  may  be  found  abundandy  in  the  urine.  A 
teaspoonful  produced  no  more  violent  symptoms  in  a  man  than  severe 
vomiting  and  pur^n^.^ 

Binz'  ha^  found  that  picric  acid  exerts  upon  the  infusoria  an  influence 
similar  to.  but  much  feebler  than,  that  of  quinine.  Von  Beck  '  reports 
urticaria  and  measles-like  eruptions  produced  by  the  prolonged  use  ol 
tbe  ammonium  picrate. 

W.  Erb  found  thni  the  d:iily  iL<>e  of  a  grain  (for  ninety  days^  oF  a  jiiCTRie  pru- 
duced^  in  a  rabbit,  yellowness  t»f  the  conjnrctivH,  of  the  inner  surface  of  the  ear,  and 
cf  the  urine,  with  an  occasional  slight  diarrhcea  and  great  \m%  of  weight,  without 
(ever-  Three  grains  a  day  caustd,  in  about  two  weeks,  the  death  of  the  rabbit, 
witlt  sympiunis  of  iiianiLion.     All  the  tisssue-s,  except  Itie  nervous,  were  stained  ol 


•  PJcdc  acid  Hcorctly  belongs  in  ihi*  chnptei,  hvx,  M  it  Irns  attruct*<i  most  ntiention 
■a  an  aiilipi?riixlii:,  in  [he  l^normncc  whi^h  cxista  0*  to  Its  physii>]cigicAl  acdon  viv  have 
here  ititruduccd  iL 
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FAMILY  v.— ANTIPYRETICS. 


ACIDUM   CARBOLICUM— CARBOLIC   ACID.    U.S. 

Ph£7\ic  Acid^  Phrnyiie  A/cohof,  is  a  substance  obtained  (rom  coal-iar 
by  distilling  dl  a  tcmperaiure  oi  between  300'*  anil  4cx>*  F-,  adding  10 
the  distillate  a  hot  concentrated  solution  of  potassa,  and,  after  this, 
ttaler,  separating  the  light  oily  maiters  which  rise  to  the  [op,  and  adding 
muriaiicactd  to  the  heavy  alkaline  bottom  layer,  when  impure  car Ixilic  acid 
separates.  This  impure  carbolic  acid  (^AciDUM  Carbolicum  CRUotiM, 
U.  S.)  is  ot  a  dark  color,  and  contains  several  congeneric  bodies,  espe- 
cially xylic  sind  rresylic  adds/**  For  disinfecianL  purposes  Lhese  appear 
to  be  at  least  of  equal  value  with  the  ca.rbolic  acid,  and  therefore  the 
crude  product  of  the  alxjve-detailed  process  is  very  largely  used.  Car- 
bolic scid  occurs  at  ordinary  temperature*  in  miniiie,  colorless,  transpar- 
tnt  plates,  or  long  rhomboidal  needles,  often  fused  into  a  mobS,  having 
a  hot,  corrosive,  peculiar  taste  and  odor,  resembling  but  decidedly  dif- 
ferent from  those  of  creOHOte.  If,  on  exposure  to  the  air,  phenic  acid  be- 
comes brown,  il  contains  impurilies.  When  opiKjrtunity  is  affurdcd,  solid 
carbolic  acid  absorbs  water  from  ihc  atmosphere  and  melts  into  an  oily 
looking,  colorless  liquid.  It  b  inflammable,  neutral  to  test-paper,  but 
combines  with  bases;  soluble  in  about  twenty  parts  ol  water,  very  soluble 
in  alcohol,  acetic  acid,  ether,  glycerin,  and  the  volatile  and  tixcd  oils. 
Nitric  acid  converts  it  into  picric  acid. 

Phvsiologtcal  Action. — Loca/  Action. — In  concentrated  fomi  car- 
bolic acid  is  a  mild  esci^iarotic,  its  momentary  application  to  the  sound  akin 
producing  burning  pain  and  a  white  diacolonvlion  which  changes  to  .1 
reddish  stain,  gradually  fading  away  as  the  skin  desquamates.  If  the 
application  be  prolonged  an  eschar  forms- 

Carbolic  acid  in  sufficient  concentration  is  poisonous  to  all  forms  ol 

•  Cresol.  CYesyioi.  ur  Cmy/ff  Acid,  boiling  at  n  [<^mijerfltuTc  higher  Ehan  carbolic  ttcji], 
is  u  Uicr  product  of  the  rructlonal  dlsllllaLiwi  of  coal-tar  It  Is  uiidoubiirdly  a  very  poV' 
erful  anl.iatplic,  and  HcnrL  Dclplanqne  {TTii-sjs,  PariH,  iR%)  urTLmis  lliaT  fi  i^  muffl 
9trongt:r  in  ii5  K^nnldda}  innut^nce  than  is  rdrty>]ir  Add,  and  only  one-quaTipr  nn  ^TrrtnE 
as  a  poison  to  the  hl^Iit^r  animals.  It  forms  with  ^iulphudc  acid  a  [:i>iiip*riind  whith  h 
odorless H  soluble  Inwalcr.  audn  accutdlnK  10  Frankel  (Ziri/icfir./.  ffygitric,  i33g),  srarrck 
iTrilQtJnK.  a  four  per  rpnt  soliUion  bein^  readi[j'  rptalned  [n  (bp  mrnuli  The  etprri- 
Qients  of  Frflnfcel  have  led  Wm  to  the  conclusion  Ihal  rr^misu/pfiarir  anil  is  much  more 
poAcffiLl  ah  a  di5lnfe[n:L];i  than  U  carbfiJk  Sfid  It  IhfW  conclusion?!  be  cfirrect  cfeiol 
\s  csifctiallv  Viiluable  In  prartical  niedirlr»e ;  hut  in  vieft'  ol  the  cases  reponi^d  hv  Fansi 
ijafiresd.  d.  GescilSiha/t  /.  jVatur  und  /fn'ikuride.  Dresden.  1895-98}^  ihe  coirparaUm 
Imiocuouaneas  of  creHol  s^eiriR  to  be  very  doiihtfuL 
SW 
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proKrpl^m  i  thus,  even  its  weak  solution  arrests  the  movements  in  cili- 
ated cells  and  irt  white  blood-corpu3cles  (T.  M.  Prudden,'  Liib^e'),  h 
3|ipedr5.  however,  to  act  tspcciali/  u])oii  ih*^-  ft'niral  nervous  system  and 

iipon  the  peripheral  nerve-endings  ;  as  was  simulianeouflly  pointed  out 
by  Erasmus  Wilson'  and  J.  H,  Bill,'  it  is  ciipable  of  acting  q&  a  local 
an^slhetic.     Its  ?iolutiai]S  are  actively  germicida]. 

In  1870  Gncc  Calvert  proved  that  albumin  was  preserved  lor  eleven  da>nc 
whi^n  mi?Led  with  carbolic  acid»  and  John  DuugnLI  th^it  ane-lwenty-live-hLindredlh 
part  would  destroy  spermatozoa  and  the  higher  infusoria  Schroeler,  in  1878,  deter- 
mined that  0.0501  per  cent  ( 1  in  2<mo)  uould  keep  flesh  for  four  wet;k»,  and  o.a  per 
cent,  pcrmajicnlly.  It  was  soon  found  that  die  acid  icicd  tven  more  powerfully 
upon  moulds  [ban  U|Mjn  i»uirefaiTive  organisms.  The  first  to  sludy  the  action 
of  carholie  add  upon  vaccine  Ij-mph  were  Hraid*ood  and  Vacder,  aijd  (heir  ex- 
periment have  been  repealed  and  extended  by  Lkjugall,  by  J.  W,  Miller,  by  Hoppe- 
Se>ler,  and  by  Baxter.  Each  oj  the  last  two  observers  found  that  two  per  tent,  of 
the  carbolic  acid  destroyed  vnilh  ctrtainiy  the  infcctivt  [xjwtr  of  vaccine,  a  conclu- 
sion, on  the  whole,  nor  discordant  with  that  of  tlie  other  observers.  The  germi- 
cidal power  ol  the  drug  has  also  beyn  studied  by  Hugge,  Hoacnbach,  BaKlcr,  Stem- 
berg,  Davaine.  Koch  and  Plyth,  Arloing,  Comeviii.  Thomas,  and  vpirious  other 
observers,  upon  aJnioit  all  the  known  fonns  of  infective  or^iiiiisnis. 


The  concordant  testimony  of  experimenters  *  shows  that  one  per  cent 
in  an  aqueous  solution  will  destroy  with  certainty  the  virulence  of  ordi- 
nary septic  and  purulent  matters,  of  the  tubercle  bacilltis,  and  of  the 
micrococci  of  ffiwl-cholcra  :  some  of  the  organisms  related  to  putrefac- 
tion arc  also  destroyed  by  solutions  of  this  strcngch,  but  to  produce  these 
results  with  certainty  the  contact  must  be  contimjcd  for  many  hours. 
Two  per  cent  of  the  acid  in  an  aqueous  solution  is  requited  10  destroy 
the  infection  of  vaccine  or  of  glanders. 

As  a  vapor,  carbolic  acid  seems  to  act  very  feebly  as  a  disinfectant  or 
germicide,  and  it  is  very  evident  that  the  popular  estimate  of  the  value 
of  carbolic  acid  has  been  loo  high, 

AbsGrpti&n  and  Eliminaiion^ — Carbolic  acid  b  readily  absorbed 
through  the  jrastro-iniestinal  mucous  membrane  as  well  as  through  the 
skin.  Hoppe-Seyler  *  found  it  in  the  blood,  where  it  probably  circulates 
as  an  alkaline  carboiate  and  abo  uncombined.  It  b  rapidly  eliminated. 
having  been  found  in  the  urine  by  Alnl^n^'  by  Patrouillard,*by  Salkowski,* 
-by  Hoppe-Seyler,  by  Waldenstrom.'  and  by  Hauxmann*:  Hoppe-Seyler 
detected  it  ill  the  saliva,  and  it  is  probably  eliminated  in  all  the  secretions. 
The  researches  of  Baumann,'"  which  have  been  substantially  confirmed, 
show  that  the  carbolic  acid  is  changed  into  a  peculiar  sulphocarbolic  acid, 
a  sort  of  cther-sulph-acid.  having  the  fiirmula  CaH^O. SO,. OH^  which 
finally  unites  with  alkalies  and  i^  eliminated  as  a  sulphocarbolate  ;  whew 

*  Thtrt  ari:,  It  Eslrue,  sumt  (fi|>^rimL-iu.s  w^TkEi  '^--irni  Id  bt:  disciHdinit  with  (Iiew 
result!*,  especially  Lhohc  of  Nutter  and  of  Jalao  dc  la  Croijc.  whu  found  ihat  aa  much  as 
leo  lu thiily  percent  of  the  add  was  ntCifwaTy  '"  prcvtnl  ihe  moYcmenlsof  bacteria  In 
puirrd  infuaionfi  of  beet;  but  (here  wa^  probably  some  error  in  their  eipedmental 
methods 
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large  qu^mtities  of    ihe  acid  ar«  administered,   some  of  il   escapes  un- 
changed 

In  A  iatu]  case  of  jx>isoriing  Patrouillard  obtained  an  oily  fluid,  beEieved  to  b« 
pure  carbolic  iidtl,  by  shaking  the  urine  with  ether,  allowing  the  mixed  fluids  to 
3eparate.  and  removing  the  ethereal  layer  and  evaporating, 

Although,  as  stated,  carbolic  add  is  to  some  eitent  eliminated  from 
the  system,  a  portion  oi  it  ia  burnt  up  in  the  body.  The  black  coloring- 
matter  of  the  characteristic  uriae  of  carbolic  acid  poisoning  is  in  aU 
prnbabxiily  an  educ/  frmji^  carbttlic  add,  formed  by  its  partial  oxidation. 

Hauxmann  has  proved  thai  (his  black  coloring-matter  is  not  altered  h^maiinor 
any  li:ced  colonng-principle,  by  finding  that  the  urine  i^  cleared  up  by  heating  after 
the  addition  of  nil  acid  ;  and  his  conclusion  is  corrotKiraled  by  the  observatun  of 
Sicvcnsun,"  of  Gu\'»  Ho^piUl.  who  found  thai  the  black  urine  does  not  contab 
more  ihan  a  normal  proportion  of  iron.  Wlien  carbolic  arid  is  oxidized  outside  of 
Uie  Ixjdy,  as  by  the  action  of  potassium  permanganate,  oicalic  acid  is  formed  \  and 
Salkowski  has  found  that  when  phenic  acid  !s  g:iven  to  animals  OKEilic  acid  appear? 
in  the  urine.  Other  observers  hii\c,  however,  failed  to  detect  tliese  oxalaica, 
Fr.  SchaHer/'A.  UerlHch,"andK.  T^anmann  and  C-  Preutse  "found  that  the  phemrf 
was  at  least  in  part  onidized  into  hyiiroihinone  and  partly  into  a  green ish-bla^k  sftlv 
stance  upon  which  the  coloring  of  the  uriae  seems  to  depend-  The  researches  iJ 
L.  Brieger  '*  led  him  to  the  conclusion  that  when  carbolic  acid  is  taken  in  not  too 
large  quantitit^  a  portion  of  it  unites  widi  salpharJc  acid  ajid  a  ponJon  of  il  i^  coji< 
verted  into  various  colored  oxidation  products,  %ome  of  which  jre  very  poUonotti. 
According  to  ihe  experiments  of  W,  Kochs."  this  change  occurs  in  Uie  lofgc  ab- 
dominal ^laiidulEtr  viscera.  < 

SchmicdcbcT^  "  has  come  to  the  conclusion  that  no  phenol  Ls  oiidizcd 
in  the  body,  but  that  it  is  all  eliminated  in  combination  with  sulphuric 
acid,  or  to  a  less  extent  with  glyco-uronic  acid.  The  evidence  is,  how- 
ever, too  strong  against  this  view,  and  the  tnie  conclusion  seeras  to  be 
that  when  carbolic  acid  is  taken  in  gre<U  excess  it  is  in  part  c/irrtinafed  dS 
carbofic  add,  and  that  ihc  remainder  of  it  (the  whole  of  it  when  taken 
in  moderate  amount)  in  part  ^scap£s  iit  cf^mbination  xrith  an  alkali  as 
sulphocarMic  antf  glyca-uronic  acids  and  is  in  part  oxidized  in  the  w- 
Um.  Reale"  affirms  that  when  the  sulphuric  acid  has  all  been  appTx>- 
priated  ph^^isphoinc  acid  is  attacked  by  the  phenol  and  a  phospho-carbo- 
late  Formed, 

Production  of  C^rMU  Acid  in  ih£  Animal, — Sladeler'*  discovered 
that  when  sulphuric  acid  was  freely  added  to  cow's  urine  the  latter  yielded 
upon  distillation  carbolic  ^dd.  and  concluded  therefrom  that  normal  urine 
contains  carbolic  acid-  He  has  been  corroborated  bv  Buliginsky"  and  by 
Hoppe-Seyler  ;'^  so  that  phenol  is  certainly  a  constituent  not  onJy  of  the 
wine  of  cattle,  but  also  of  that  of  men,  dogs,  horses,  and  probably  other 
animnls-  Baumann  has  succeeded  in  producing  carbolic  add  out  of  fibrin 
by  a  protracted  digestion  with  the  pancreatic  glandular  substance,  and 
Nencki  and   Brieger  have  Found  that  il  is  constantly  present  in  normal 
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human  faeces.  It  is  probable,  as  asserti^  by  Salkowski,  that  the  acid  is 
formed  m  the  organiscn  as  a  latt  product  ol  tbt  pancreatic  digestion.  Its 
elimination  by  the  urine  is  enormously  increased  in  ileus  (onC'hLindred(old, 
Sallcowslci),  and  <i'mimshed  in  anaemia,  phthisis,  scorbutus,  scrofula,  and 
cancer  ( Brieger).  Hoppe-Seyler's  theory,  thai  the  acid  docs  not  pre-etisi 
in  the  urine,  but  is  formed  out  ol  indican  during  the  processes  employed 
iOT  separating  it,  is  not  tenable.  It  appears  to  be  Formed  from  the  albu- 
minous substances,  tyrosine  being  an  intermediate  product,  since  Brieger 
has  found  that  the  taking  of  large  dosea  of  tjTOslne  is  followed  not  by 
elimination  of  tyrosine,  but  by  a  great  increase  of  the  urinary  phenol.  It 
is  quite  possible  that  the  phenol  is  formed  in  the  iniesiire  by  fermentative 
changes,  as  Baumann  has  noticed  the  closely  allied  substance  indol  pro- 
duced by  the  putrefactive  changes  in  a  mixture  of  albuminous  substance 
with  a  small  quantity  of  pancreas  and  a  little  ammonium  carbonate.*  tn 
thi**  cotineciion  it  is  interesting  to  note  that  Chriatianl"  has  not  been 
able  to  find  phenol  in  the  urine  of  chickens  fed  upon  vegetable  diet, 
although  a  notable  amount  is  present  when  a  6esh  diet  is  allowed.  In  a 
series  of  experimenia  I.  Munk  "  obtained  three  grammes  as  the  average 
excretion  ol  twenty-four  hours  from  a  horse. 

G^jtera/  Effects. — The  largest  therapeutic  doses  of  carbolic  acid  pro- 
duce no  distinct  symptoms,  Reser^'ing  the  details  as  to  the  eflects  of  toxic 
doses  for  the  section  on  Toxicology,  it  is  sufficient  (or  our  present  pur- 
pose to  state  that  the  prominent  symptoms  induced  by  lethal  doses  are 
disturbance  of  respiraiionj  stupor  deepening  into  coma,  rapid,  feeble 
pulse,  muscular  weakness,  abolished  reflexes,  collapse,  fall  of  temperature, 
and  albuminous  or  bloody  urine,  ending  in  death  h-om  central  paralytic 
asphyxia.     In  some  cases  convulsions  occur 


According  to  Tsidor  Neumann."  to  Ernest  Lab^,  and  to  fiallrnw^ti.  a  pol!U>n- 
ou5  dose  of  carfjolic  add  causes  in  the  frog  a  paralysis  which  uf^uatly  afiects  first  the 
hind  Ieg5,t  but  eventually  sprctids  to  the  front  legs  and  involves  alt  parts  of  the 
body.  After  a  time  there  are  tlevelopeti  tetanic  convulsiuns,  w  liich  are  apparently 
reflex  in  their  nature,  anrt  are  said  lo  he  excited  by  external  stimuli  or  irritations. 

Upon  mamnials  carbolic  add  acts  in  ver\'  much  the  same  way  £lS  it  does  upon 
the  bfltrachian.  According  to  W.  Kempster,^  in  tfie  mouse  and  rat  it  causes  intense 
muscuLir  weakness,  followed  by  violent  convulsions  and  stuixn*.  In  tlie  rabbit 
(Neumann.  Salkowski)  pfienylic  Alcohol  produces  muscular  «'eaknes'^.  often  ac* 
companied  by  tremblings  and  rcsllesFiness,  nt  laJit  K'vinjj  place  lo  violent  convul- 
sions. As  has  been  pointed  out  by  Turt^chaninow."  the  tremors  first  commence  a^ 
peculiar  tremulous  contractions  of  isolated  muscles,  and  then  of  ruuscle-troups 
which  are  irregvtiar,  antl  nni  a(  all  symmetrical.  Early  in  the  poisoning  t!ie  respi- 
ration [s  afiected ;  and  death,  which  usually  occum  in  the  midsl  of  convulsions, 
is  o«-ing  to  a  paralysis  of  ikf  rcsfriraH&n,  since  in  acute  case5  the  heart  is  found 
beaiine  continuously  imnLedialel>  after  death.  According  to  the  n-seardies  of 
Ju]ts  Ijmaire.*'  in  the  iJog  symploms  very  ^limilar  fn  those  detailed  above  are 
caused  by  lethal  doses  of  the  drug  ;  and  Husemann  *  stales  that  in  mammals  and 


•  See  P/lAger's  Archiv.  sii.  B6». 

t  According  lo  Lcmairt.  when  a  froR  Is  allowtrd  to  awlm  in  water  Imprrguitcd  with 
carbolic  acid,  the  fruni  Icga  arc  ihe  first  affected. 
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in  birds  (he  cliaractepislic  phenomena  ut  catbuHc  acid  poisoning  are  clonic  convul 
5ions,  iinkiiK  ai  tht  teniperaiure.  diminution  of  ritiisibilily,  dyspnuid,  iree  salK* 
lloti  ^j\i\  secretion  of  te^rii,  Ueraiili^.  :ind  conjiinctivitifi.  According  to  the  larttt 
authority,  alhuminun^  ^nd  hematuria  Me  occasional  phenomena. 

CarboUc  ackl.  being  a  universal  poison,  acts  upon  the  whole  system;  so 
that  ihe  detailed  study  of  its  physiological  effects  when  given  mtcrnaUy 
is  simply  an  endeavor  lo  detetmtae  what  tis&tiea  are  most  susceptible  lo 
its  influence. 

NeTiJous  System.— l'\\Q  influence  iA  carbolic  acid  on  the  cerebrum  b 
not  very  intfnac  in  the  lower  animals,  but  in  the  higher  species,  and 
especially  in  man,  results  in  the  early  production  of  stupor. 

The  convulsions  ;ire  not  peripheral,  since  they  do  not  <x*ciir  ni  a  limb 
whose  connection  with  the  spine  has  been  severed  by  division  ol  the  nerve, 
and  do  take  place  In  a  leg  which  has  been  protected  against  the  local 
action  of  (he  poison  by  tying  the  artery  { Salkowski,  Lab^e).  They  are, 
therefore,  either  cerebral  or  spinal.  Although  there  b  a  distinct  conflict 
di  evidence,  it  seems  cstablialicd  that  the  convulsions  are  of  spinal  origin, 

LabC^  and  ].  R.  Haynes  iailtd  Lo  get  litem  after  ^eaion  of  ilie  cord,  but  in  the 
far  more  numetovi^  eKperimenl^i.  upon  fTog5  and  mammals,  of  Salkoutski.  of  Beit 
and  Jogel."  of  J.  S,  Stone,"  ami  of  T,  Gics^"'  convulsions  occurred  after  destmc- 
lion  of  the  medulla^  section  of  the  cord,  and  other  operative  procedures  separalinK 
ihc  brain  irDin  llie  lower  nerrous  5>s(em-  The  failures  of  the  firsl-named  enpm' 
menvs  are  eiplainahle  hy  the  f:icts  ih^i  the  paralysing  influences  of  carbolic  arid 
are  usually  first  manifested  upon  the  hind  legs,  and  that  very  large  doses  of  the  add 
trere  employed. 

The  sjiinal  convul'iions  are  accompanied  by  increased  reflex  flcd\'ity, 
which  is  lost  as  the  paralytic  state  Is  reached,  so  tliat  carbolic  acldappcars 
Jirsl  to  stimuiate  and  then  depress  ihe  spinal  centres.  Stone  asserts  that 
the  stimulation  Is  preceded  by  a  primary  depression,  dne  Co  stimulation 
of  Setschenow's  inhibitory  centre  in  the  medulJa. 

In  carbolic  acid  poisoning  the  nerves  and  muscles  are  not  disiinctlv 
paralysed  (Salkowski,  Hoppe- Sey Ter ) ,  hut  the  very  careful  experiment* 
of  Gies  have  proved  that  the  muscles  are  less  sensitive  and  more  eauly 
exhausted  than  is  normal, 

Circtifation. — The  action  of  carbolic  acid  upon  the  heart  is  not  avcry 
marked  one,  but  there  can  be  little  doubt  that  in  suflicient  amcitini  the 
drug  depresses  the  htari. 

After  death  from  aci'le  poisoninp  the  heart  ia  usuflHy  found  to  be  beetins  tt^- 
larly  (Salkowski).  hut  in  some  tFtses  ol  slow  polsuning  the  death  has  seemed  lo  br 
ullimately  caused  by  cardiac  i^iasfnlic  arrest  In  Hoppe-Seyler's  manome(ric;d 
studies  the  arteri.il  preffiure  was  not  affected  until  coni'iflsions  came  or,  when  ii 
roRe  from  the  effect-^  of  the  general  muscular  contraction-  II  nftcrwards  fcU  vcnr 
decidedly  jind  permanently. 

Reduction  of  the  luterial  pressure  has  been  shown  by  Gies  to  be  the 
characteristic  eflect   of  the  carbolic  add :  in  his  experiments  moderate 


i 


ANTIPVRETTC5, 


559 


doses  ol  the  acid  failed  to  aficcl  the  pressure  after  section  of  the  cord, 
whilst  in  the  normal  animal  neither  asphyxia  nor  stimubtion  of  n  sensi- 
tive nerve  elevated  the  lowered  pressure,  although  ihe  heart  was  beating 
forcibly, — facts  that   demonstrate  iKat   carbolii:   acid  pat aiyscs  the  iiiso- 

or  irenir^  in  the  medjlla  belore  it  markcdJy  affects  the  heart. 

R£sfiirat3o?i,—A<:coTd[s\g  to  Salkowslci,  LaWe,  and  other  au itior ities, 
in  the  first  stages  of  carbolic  acitl  poisoning  ihe  respiration  is  remarkaNjr 
increased  in  frequency.  This  acceleration  Salkowski  believes  to  be  due 
partly  to  a  stimulant  action  upon  the  peripheral  vagi  and  partly  to  a 
similar  influence  upon  the  respiratory  centres. 


^ 


Salkowaki  states  that  the  respirations  arc  very  shallow,  and  that  the  diaphrftK^ 
scarcely  parlicipales  at  all  iii  them,  but  thai  ii  Ihi:  cervical  vagi  be  cut  tliey  bct-unie 
much  slower.  <let!p,  and  regular.  On  \.\\e  other  hand^  if  cartiolic  acid  tie  given  lo  an 
animal  ^tifiering  from  section  of  the  pneumvg^tTKS^  the  slow  breathing  is  vt;ry  much 
accelerated.  Krom  the  former  oi  these  facts  the  German  investigator  draws  the 
conclnsiojj  tliat  tlie  accelerated  breathing  produced  by  phtiiylit:  alcohol  is  in  pan 
due  to  a  stimtilalion  <if  the  periphi^ral  vagi,  and  frcini  the  lafter  fact  that  it  partly 
from  a  similar  action  upon  the  respiratory  centres. 


The  final  paralysis  of  respiration  by  carbolic  acid  is  almost  certainly 
line  lo  a  direct  action  upon  ihc  respiratory  centres. 

Temperature. — According  to  the  researches  of  Hobart  A_  Hare," 
carbolic  acid  injected  into  rabbits  produces  a  very  distinct  fall  In  the 
bodily  temperature,  which  is  usually,  but  not  always,  coincident  with  the 
lowering  oi  the  arterial  pressure.  In  the  calorimeCric  studies  made  by 
Hare  the  effect  upon  heat -production  and  beat-dissipation  In  the  nor- 
mal animal  appeared  to  be  various,  sometimes  production  and  sotne- 
times  dissipation  being  alone  aflected.  while  in  other  cases  both  (unctions 
were  altered.  Some  years  ago  Emil  Erls**  (outid  that  in  mild  putrid 
poisoning  in  animals  carbolic  add  diminished  gready  the  fever-heal ; 
when  the  pobonin^  was  more  severe  it  had  no  influence.  The  calori- 
meiric  studies  made  by  Hare  upon  fevered  animals  were  fairly  constant 
in  their  results,  although  the  method  of  experimentation  was  not  aatis- 
lactory,  because  the  acid  was  given  to  the  fevered  antmab  at  a  time  when 
it  was  uncertain  what  would  have  been  the  production  of  heat  without  its 
influences.  Nevertheless,  the  experiments  indicate  that  carbolic  acid  may 
affect  the  thermogenetic  futicHons  of  the  body  In  two  ways  ;  first,  by 
diminishing  the  production  of  heat :  secondly,  by  increasing  the  dissipa- 
tion of  heat. 

Effects  np&n  Tissrtes. — Post-mortem  examinations  of  animals  killed  by 
carbolic  acid  have  yielded  varying  results.  In  Lemaire's  investigation, 
nothing  abnormal  was  found  except  intense  injection  of  the  alimentary 
mucous  membrane,  a  pseudo- membranous  and  pjrulent  inflammation  ol 
the  bronchial  tubes,  with  a  disseminated  lobular  pneumonia  or  else  eon- 
f^estion  of  the  lungs  and  of  the  nerve-centres.  Bnickmiiller.  in  Neu- 
mania's  investigation,  found   the  cells  of  the  liver  and  kidneys  in  a  slate 
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oF  fatty  degeneration.  This  process,  which  seemingly  was  the  counter- 
pan  ol  thf  changes  in  pho^phorus-pabonlng,  was  always  more  advanced 
in  the  kidneys  than  in  the  liver  Neumann  states  that  it  was  always 
present  in  his  numerous  autopsies,  and  that  it  is  a  constant  phenomenoa; 
but  Salkowski  was  unahle  lo  find  il  In  a  number  of  examinations-  In 
man  the  post-mcrtem  appearances  are  very  much  the  :iame  as  in  ani- 
mals. If  the  acid  has  been  ingested  in  a  concentrated  lorm,  white, 
hardened  spots  are  found  upon  the  mucous  membrane  of  the  moutfi, 
ttsophaguSj  stomach,  and  even  intestines.  They  are,  of  course,  due  to 
the  local  action  of  the  poison,  and  are  sometimes  blackish  in  the  centre. 
or  even  blackish  throughout,  and  very  genemllyare  surrounded  by  a  red 
inflammaiory  zone.  The  lii'er,  spleen,  kidneys,  and  indeed  all  the  or- 
gans, are  found  filled  with  dark,  imperfectly  coagulated  blood,  such  as  is 
habiCuaUy  found  after  death  from  asphyxia.  According  to  Husemannn 
the  fatty  degeneration  of  the  liver  and  kidney's  is  neither  in  man  nor  fc 
animals  a  constant  or  characteristic  phenomenon  of  carbolic  acid  poison- 
ing. Render"  found  the  renal  epithelium  degenerated  in  a  nian  who 
had  been  fatally  poisoned  by  the  drug. 

Theraprutics. — In  the  doses  in  which  it  is  usually  given,  carbolic 
acid  exerts  no  perceptible  effect  upon  the  system.  It  has  been  used  to 
a  considerable  extent  in  zymotic  diseases  for  the  purpose  of  destroying 
the  germs  in  the  blood,  but  is  of  no  value  for  such  purpose.  There  ts 
no  reason  for  believing  that  micrococci  or  bacteria  arc  more  sensitive  lo 
its  action  than  js  the  human  organism  ;  and  clinical  experience  in  these 
diseases  has  certainly  demonstr^ited  the  uselessness  of  the  acid.  Our 
physiological  knowledge  conforms  with  clinical  experience  in  showing 
that  carbolic  acid  is  of  no  value  in  constitutional  diseases,  and  it  is  eixi- 
ployed  directly  in  medicine  only  for  its  local  effects. 

fnlemaliy,  carbolic  acid  is  a  very  valuable  remedy  in  the  treatment  of 
various  forma  of  ncn-ous  irritability  of  the  gastro-intcstinal  mucous  mem- 
branes,  especially  when  there  is  also  a  tendency  to  fermentative  change* 
in  the  food,  as  the  result  of  imperfect  digestion.  In  nfrvous  vomiting, 
and  in  gastrodynia.  it  may  be  given  in  doses  of  from  one  to  two  grainsH 
repealed  at  intervals  varying  from  fifteen  minutes  to  two  hours,  according 
to  the  symptoms  of  the  case.  In  dta^rrhcta  of  irrilation,  as  well  as  of 
relaxatiott,  it  is  often  of  the  greatest  service.  The  combination  of  one 
or  iwo  grains  of  carbolic  acid  with  ten  to  twenty  grains  of  bismuth,  given 
in  emulsion  or  in  capsules,  is  one  of  the  most  generally  useful  of  diar- 
rhosa  mixtures.  *  In  gangrene  of  the  lurtgs  the  inlernal  administration  o( 
carbolic  acid  combined  with  the  use  of  a  weak  solution,  ten  drops  to  the 
ounce,  by  atomi^ation.  is  said  to  be  of  great  ser%'ice.  The  use  of  carbolic 
acid  as  an  antipyretic,  as  inaugurated  by  H.  M.  Desplats,**  has  not  found 
favor,  and  is  scarcely  justifiable. 

•  In  dbptfnsJne  thJa.  M  capsules  be  used,  the  two  HEredtents  should  he  thorouKtJl^ 
roiled  bcfure  pinUng  In  :  if  nn  emulsion  be  employed,  the  bottle  nhnTild  be  stood  on  h* 
cork  or  lalJ  upon  Its  gide,  ro  prevent  permanent  vparation  of  the  bl^rnoth. 
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The  use  of  carbolic  add  in  ieianus.  as  originally  proposed  by  Baccdti, 
b;is  in  a  number  of  cases  been  attended  by  apparcndy  beneficial  results. 
Ascoli  **  has  collected  tliirty-four  cases  *ith  only  one  death.  Exactly  how 
it  acis  is  not  dtlcrmined  ;  Heddaeus*'  believes  thai  it  neutralizes  the 
loxio  in  the  aanie  manner  as  does  the  antituxin.  It  is  to  be  given  hypo- 
dermically  in  the  form  oi  two  per  cent,  solution,  from  hvo  to  fifteen  grains 
(0.3-1  Gm,)  in  the  to/enty-fotir  hours.     (See  H.  C-  Wood,  Jr. ''J 

The  external  use  of  carbolic  acid  belongs  to  rhe  dcinain  of  sui^^ 
rather  than  of  medicine,  and  we  shall  dtscuas  it  very  briefly.  As  a  caustic, 
carbolic  acid  is  not  available  when  large  masses  of  tissue  are  to  be  de- 
stroyedH  but  il  may  often  be  employed  Avith  advantage  ^^^mst  ^^fidyf/ymtiia 
and  similar  growths.  Even  in  such  caaes^  to  be  eflicicrt,  il  must  be  in 
the  most  concentrated  form.  In  diphtheria^  uiceratgd  sore  throaty  and 
tiphihffus  stomaiiHs  Its  concentrated  solution  in  glycerin  may  carefully  be 
applied,  by  means  of  a  earner s-hair  brush  or  a  mop.  as  a  mild  cauaLic 
scarcely  capable  of  destroying  sound  tissucn  In  various  forms  of  indp- 
lent  ulcer  and  in  ill-conditioned  wounds  carbolic  acid  affords  a  very  uaefid 
stimulant  application;  in  burns,  properly  diluted  *ith  oil  (ten  drajis 
to  one  fluidounce),  it  is  one  of  the  very  best  remedies  that  can  be  used, 
relieving  pain  by  its  an;esthetic  properties  and  at  the  same  lime  lessening 
suppuration  and  facilitating  cicaln7ation. 

The  use  of  carbolic  acid  as  a  local  anaesthetic  has  been  entirely  done 
away  with  by  the  discovery  of  the  powere  of  cocaine. 

So  far  as  we  know,  the  first  to  suggest  and  employ  deep  injections  of 
carbolic  acid  as  a  means  of  combating  deep-seated  inflammaltons  was  J. 
A.  Eames  :*  but  the  method  has  been  especially  studied  by  C,  Hueter." 


Hueler  employs  a  l\vo  per  cent,  solution,  a  weaker  one  not  being  efficient  and 
a  stronger  one  endangering  the  coagulation  of  the  blood  and  of  the  ^KiidaTion  in 
the  inflamed  li^isue.  Of  this  ^lution  he  uses  .it  one  time  never  more  Chan  hali  a 
dntchm,  aad  ^nerally  leas  than  ihLi,  Aflei  anic^thelizing  the  skin  by  the  kical  ap- 
pticaLkm  of  carbulic  acid,  he  introduces  the  liulluw  uc^dle  into  tl^  centre  of  the 
inflammation  ohllquelyj  so  as  10  tlimiTiish  as  J^ir  as  p<issn>le  the  chanties  of  the  in- 
troduelion  of  air.  To  avoid  the  danger  of  thro\»ing  the  acid  directly  into  the  circu- 
lation, the  needle  I^  not  connected  with  the  ^yrinj^  until  it  ia  seen  thiit  no  blood 
comes  out  IhruuKh  JL  If  the  eAtrnt  of  iiiflanied  dssue  lie  l<ir^.  several  injcelioiis 
ute  prac-tised  At  one  lime  :  in  acute  rases  they  are  usually  rejteated  twice  a  day.  in 
chronic  cases  every  day  or  every  other  day.  Hueier  has  made  about  a  thourtand 
of  these  *' pareTichymatcu^  injections,"  and  only  ten  times  has  any  inflammation 
been  ejtcited  by  them.  The  pain  i^  usually  very  alight  and  the  relief  apparent  in 
one  or  two  days  at  most. 


In  ekronic  syntyvitis  carbolic  acid  may  be  thrown  into  the  joint  once 
in  two  or  three  days,  and  the  method  has  been  practised  by  Hueler  with 
asserted  extiaorclinary  success  in  glandular  swellings  and  ittjlamniations, 
phkgmans  of  all  grades  and  characters,  erysipelas,  poisoned  wcwsw^, 
inflamed  burs/r,  hydrocele,  and  even  in  hone  disease. 

The  practice  has  been  followed  with  satisfaction  by  Aufiecht "  In  fry- 

3S 


56a 


GENERAL   REMEDIES. 


i 


sipeiits,  hy  Senator,"  Mader,**  and  Kunzp"  in  acuw  and  subacute  rkeu- 
mulisjn,  by  Hagcn  **  in  several  diverse  itinanimatiotis,  and  by  \.  Schmidi" 
in  chronic  synovitis.  Hagen  has  even  used  these  injections  with  voy 
excellent  results  in  ihref  cnses  cf  severe  angina  which  he  believed  threat- 
ened diphtheria,  throwing  the  remedy  Into  the  neighbtjrhoocl  of  the 
second  tracheal  cartilage-  Moses  K.  Taylor'^  has  used  injections  in  one 
handled  and  fifty  cases  of  buboes  and  other  enlarged  glands,  with  untfonn 
success.  The  ta(al  evidence  seems  lo  show  ihal  this  method  of  treatment 
is  Ix^th  safe  and  cHcctivcn  H 

Toxicology. — Probably  on  account  of  the  ease  with  which  it  is  pro-      . 
cured  and  the  quickness  of   its  action,  carbolic  acid  is  among  the  most 
popular  of   poisons.      According  to   Harris, *■  out  of    five  hundred  and 
forty-nine   fatal  cases  of  poisoning   which   occurred   in   England  during 
four  years  lour  hundred  and  twenty  were  suicidal. 

The  symptoms  usually  appear  in  a  very  short  time  after  the  ingesriojj 
of  the  poison,  and  when  the  dose  has  been  sufficient  may  develop  so 
rapidly  that  death  occurs  within  three  minutes.  Usual!/  the  patient 
lives  from  one  to  ten  hours,  and  life  has  been  protracted  for  sixty  houis* 


TayLor*  records  a  case  in  which  about  art  ouTice  i«  supposed  to  have  bea 
ingested,  and  in  which  the  man  icil  in  a  stupor  within  ten  seconds  ahirr  taking  lh? 
fata!  draught,  I^m^  minutes  afterwards  was  totally  unconscious,  pulseless,  with  intt- 
ular  distant  ga^fjin^  respiracions.  and  in  Ic^  than  a  minute  later  was  dead,  ^Jipoi- 
ently  from  cardiac  paralysis,  since  the  impulse  ol  the  heart  was  entirely  lost  bdore^ 
the  cessation  oi  rci^piration. 


Usually,  but  not  always,  a  burning  pain  is  first  felt  in  the  mouth, 
cesophagus,  and  stomach,  followed  in  a  few  minutes  by  nausea,  cold 
sweats, t  and  stupor  deepening  rapidly  inlo  insensibility  and  collapse. 
During  the  period  of  insensibility,  complete  abolition  ol  reflex  move- 
ments  and  anxsthesia  of  the  mucous  membranes  have  sometimes  beea 
noted  :J:  indeed,  it  Is  scarcely  doubtful  that  in  all  cases  both  sensibility 
and  reflex  movements  are  profoundly  affected.  Convulsions  arc  only 
exceptionally  present.  The  symptoms  of  collapse  are  usually  well  d^ 
veloped,  and  the  pulse  is  generally  feeble  and  very  frequent,  but  has 
been  recorded  as  being  redtjced  to  from  40  to  50  per  minute  §  Hiemo 
globinuria  has  been  noted,  Dyspncea  is  often  extreme ;  the  respira- 
tions may  be  stertorous,  are  usually  very  rapid,  and,  in  the  advanced 
stages,  shallou'.      In  very  rapid  cases  they  are  irregular  and  suspended 


•  Casp.  Syd&Hh/i^  Sot.  Year-Bcok,  1871-73,  446;  amounf  lakea,  «»e  and  1  h«J' 
ounces  alrlie  CEmimercia]  dcJd- 

f  The  4-ice>ii^iv«  EU'eating  sDmeiirnn  eetn  in  carbolic  acid  piiiEbiiing  Th.  Ciei  br- 
lievvG  10  be  ol  centra]  origin,  since  in  u  poisoned  cat  witli  one  tdatic  nerve  cut  m  xwOt 
eflme  from  The  injured  part. 

JCase.ydHrfl.  d*  Pharm.  ri  de  tliim..  Dec.  iV^l- 

e  C«e,  Afrrf.  7&w«  aHd  Cox.,  April,  1S71. 
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at  intervals.  Total  lemporary  amaurosis,  with  contractit>n  of  the  pupilj 
has  been  noted,* 

Id  somi?  case^  of  carbolic  acid  poisoning^  a  great  amcadiTient  has 
occurred  and  consciousness  been  restored,  but  after  some  hours  rather 
sudden  fatal  coMap&e  has  come  on,  t  The  minimum  fatal  dose  of  car- 
bolic acid  is  net  known  :  but  half  all  ounce  baa  ^icveral  limes  caused 
death,]  and  a  little  over  a  drachm  la  reported  to  have  killed  a  man  sixty- 
four  years  old  ;*"  in  a  case  ol  puerperal  metro- peritonitis  fifty  drops  con- 
tributed towards  the  fatal  result  (A.  D.  L.  Napier*'). 

The  free  external  use  of  carbolic  acid  is  by  no  means  devoid  of 
danger:  Kalckson»"  alter  two  hours'  exposure  to  carbolic  acid  spray, 
recovered  from  his  urine  thirty  grains  of  carbolic  acid,  and  he  descrihes 
a  marasmus  or  chronic  poisoning  resulting  from  the  surgical  use  ol  the 
remedy.  The  symptoms  are  said  to  be  headache,  loss  of  appetite, 
bronchial  irritation,  wliich  finally  may  become  very  severe,  severe  pains 
in  the  region  of  the  kidney,  recumny  vomiting,  pruritus,  or  various 
parieslhesiie,  and  loss  of  power  In  the  legs,      (See  also  Wallace.") 

A  single  vaginal  in|«ction  has  produced  very  severe  constituljonal  results,** 
R-  KoHler  **  reports  the  cases  of  Cwo  joumevmen  joiners,  suflering  from  scahiea, 
wbo  applied  externally  each  about  a  half-ounce  of  carbolic  acid^  in  watery  solution. 
One  nf  ihem  was  found  dead.  His  iellow,  who  suffered  from  unconsciousnes=i  and 
dninken  delirium  endif^  in  unquiet  sleep,  after  hi-;  recov^ery  stali^  that  directly 
after  rubt>ing  himself  with  the  fiolulioTi  he  tiad  giddint^eis^  that  seven  or  *^ght 
miiiuies  later  hb^  cumpanion  complained  uf  burning,  buE  thai  of  what  took  place 
after  this  he  Icnew  nothing.! 

It  is  scarcely  necessary  lo  refer  in  detail  to  cases  in  which  serious  re- 
siiJts  have  followed  the  surgical  use  of  carbolic  acid,||  A  very  severe 
case  of  poisonJJig  is  recorded,  In  an  infant,**  produced  by  the  use  of  car- 
bolized  cotton  wool.  The  local  application  ot  carbolic  acid  has  in  a 
number  of  instances  been  followed  by  local  gangrene^^f  which  A.  Franken- 
burger"  has  determined  to  be  the  result  of  thrombosis. 

The  diagnosis  o!  carbolic  acid  poisoning  during  life  ought  in  most 
cases  to  be  practicable  ;  for,  although  the  symptoms  simulate  some  forms 
of  apoplexy  Loo  closely  for  the  diagnosis  lo  be  made  from  them,  very 
generally  the  odor  of  the  drug  can  be  perceived  about  the  person  of  the 
victim,   and   close   examination  of  the  mouth  will  nearly  always  reveal 


-  Case.  Btriim.  ATHn,  ^acAmschr.,  xU,  74^- 
tCase.  Bril.  Med.Jount..  Feb,  1861. 

t  Mfd  Times  arid  Gttielif.  \9qo.  \\,  474 ;  Pkiia.  Med.  and  Snrjr.  Xtfi.,  Jan.  1&7D; 
Laruci.  ibTB.  11.  5U>. 

^  For  other  faiaLrasH.^onsuU  Buil.  TTi^rafl.,  bxv.  9S5 

II  Consult  tfrttiih  Mrdiral  Journal.  March  i^  1873,— death  Imm  ft^arptl«n  J>v  n 
wound  four  incrt^fi  long;  Nfti'  York  Medical  Gatel/f.  April,  1871;  Brilitk  Medtcai 
Journal,  i^*^.  «o,— 4wo  fatal  casn;  Med.  Times  and  Gaa.,  tStH,  iJ,  461;  Wiener  Med. 
Wothentchri/t.  1*79,  aiiiit  iiyy 

1  For  C3BM.  Gee  Med   Titiei  and  Caselle  1S70,  ii. ;  VAheilU  Mid.,  (871  ;  Med.  Nrws. 
tfigO»  i. ;   B-uli.  Sm.  M4d.  d.  Hl>p.  d.  Paris,  1SS9,  vi.  ;   Sekmtd/'s  Jahrb.,  Cdvil,  I97. 
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traces  of  thc!  local  action  of  the  acid,  in  the  Forin  of  whUc,  hardcn^^  or 
comtg-a/fd  patches  ol  mucous  tiiembrane.  Either  these  or  a  biatkuk 
urine  in  conjuJiction  with  ihe  symptom?  are  diagnostia  After  death  a 
strong  odor  of  carbolic  add  can  almost  always  be  perceived  whcD  thc 
body  is  opened,  and  the  mucous  membrane  ot  the  stomach  aJiords  very 
reliable  evidence  as  to  the  cause  of  death,  Accordii^g  to  A,  Hiller,  the 
urine  of  carbolic  add  poisoning  fis  first  passed  varies  from  a  clear  ydlow 
to  a  golden  yellow,  and  upon  standing  in  the  air  becomes  dark  ojive  and 
finally  often  blackish  green.  Sometimes  it  is  grass-green,  but  it  may 
appear  lo  be  normal."  This  carbolic  acid  urine,  if  treated  a'kh  nitric 
acid  and  afterwards  with  potassa.  l>ecomes.  after  a  certain  degree  of  coh' 
ccntration,  blood-red  or  brown-red,  charging  through  pea-green  to 
violet.  Carbolic  acid  mixed  with  urine  does  not  answer  this  test.***  The 
aljsence  of  carbolic  acid  urine  proves  that  the  case  is  not  one  of  poison 
ing,  Baumann  and  Hueter"  declare  that  thc  earliest  symptom  of 
poisoning  is  disappearance  of  the  sulphates  from  the  urine-l 

In  a  case  of  carbolic  acid  poisoning  emetics  are  generally  usel 
owing  to  the  existing  paralysis  of  the  stomach,  and  the  stomach-pump 
must  be  employed  to  empty  the  viscus,  As  the  antidote  of  carbolic  acjd, 
alkalies  in  excess  have  been  especially  commended  by  Husemann,  who 
employs  the  saccharale  ol  linie :  X  whiht  formerly  the  free  ingestion  of 
oils  was  strongly  urged  by  authorities.  In  1S78  Baumann  and  Hueicr" 
staled  that  if  a  dilute  sulphuric  acid  or  a  soluble  sulphate  be  given  freely 
to  ihe  animal  poisoned  with  carlx^ltc  acid  the  hitler  will  be  converwi 
into  a  harmless  aulphocarbolic  acid,§  Subsequently  Sonncnburg  affirmed 
that  in  patients  suffering  from  Ihe  too  free  external  use  of  the  add  all 
symptoms  disappear  upon  the  administration  of  sodium  sulphate,  and  it 
at  that  time  appeared  to  be  established  that  the  innocuous  soluble  sul- 
phates have  the  power  not  only  of  rendering  carbolic  acid  in  the  alimentary 
canal  innocuous,  but  also  of  following  it  into  the  blood,  and  there  cop- 
vcriing  it  into  a  harmless  sulphocarbolic  add. 


I 


The  present  evidence  rejfnrding  the  anildotal  value  of  the  suTphatM  in  airt»olic 
acid  poisoning  '•&,  hoi^^ver^  not  enTirely  clear  David  Cema,"  in  an  «[abonte 
series  of  experiments  upon  iinimals,  employed  Ihe  magnesiuin  i^ulphatv  with  eolDv 
success.  Cairawy"  reached  cxpcrimenUil  results  similar  lo  those  oE  Cema.  S. 
Tauber,**  however,  clialleiiged  the  corretliiess  of  ihis.  affirmijig  that  the  doses  llsrd 

■  For  method  vt  dclectluK  carboLk  Kcid  In  virlDO,  see  Lurtd.  Med.  Rec.  1877, 45^ 

t  To  detect  tlii^  dirninutioQ  or  aufptiates  in  the  urint.  rtmovc  auy  albumin 
t>y  twiUng,  Bcldlfv  witb  act^tk  acid,  and  aild  baiium  chloridt^  in  cxct^s.    TI1U 
^ves  a  milky  cloud  of  t^arium  ^ulpbote  in  ihr  prratrace  %A  aulphaln.  bui  a  mer^  tiue 
□o  alieraiiun  ia  taTbolk  aLJd  puj^unJEie. 

[  Dtstnlw  simeen  parts  of  ^ngar  in  forty  pans  of  di^tllW  vmier,  and  add  five 
of  catiBlIc  Hire  ;  iigfsl  tor  thrfc  days,  silriLnK  from  lime  to  iTme.  fiLter,  and  evflpcnrtC] 
dryTLCs&r    The  prndui^l  t1m&  obtained  dlsaoWcH  vasily  In  water. 

\  For  a  sttirfy  nf  sulphocarbolic  add.  see  !m  THAwne  Mid..  July,  iftSj,  jaS     >t 
Vigt^r  flHirm.4  ih«E,  while  noi  poisonous  tu  the  hl((her  miioiulft,  i1  is  an  active  antirei 
U   Rhbuieau  {Ompt.-Rtnd.  Sac.  Biol..  \9&t.  iii.  47)  finds  thai  lite  add  is  simply  ■  fc^ 
purEallve, 
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by  Cenxa  were  not  really  lethal,  and  giving  a  number  of  dcpcriinenb  in  wbich 
neither  the  sodium  siilphaw?  nor  the  pymsulphate  evinred  any  antidouil  mfluence 
ir  the  poisoned  rabbits.  He  further  concluded,  as  the  resnil  ot  liis  experiments, 
(hat  ihe  podium  sulphite  15  af  dJi^tinctly  antidotal  value.*  Dn  the  other  hand,  Jos. 
Scydlowsky "  saied  a  pulselcia  and  iippaiLntly  dying  child,  ten  houra  after  die 
ingestion  of  the  carbolii:  acid,  by  hyp<iderriic  inj^^ction^  ui  ether  and  the  adminis- 
tRition  of  dilute  sulphuric  acid  and  sodium  sulphate.  In  the  present  ^tate  0I  evi- 
dence the  practitioner  mu^  remain  in  dojbl  aa  lo  the  proper  fintidcte  (or  cnrbolic 
acid,  but  in  our  opinion  a  trial  ul  a  soluble  sulphate  should  be  made,  though  a  sul- 
phite and  olive  or  linseed  oil  m^y  also  be  exhibited. 

The  best  conclusion  that  can  be  lormed  from  the  present  evidence  is 
that  which  was  reached  in  J894  ^y  ^i^  Marforl"  as  the  result  of  his  own 
experiments, — namely,  thai  the  soluble  sulphates,  given  either  through 
the  gastro- intestinal  canal  or  injected  hypodermically,  are  distinctly  an- 
tidotal to  carbolic  acid,  but  that  there  is  a  limitation  to  their  power,  so 
that  if  too  much  of  the  phenol  has  been  laken  the  sulphates  will  prove  oF 
no  practical  %'alue.  Alcohol  has  been  strongly  recomtnended  as  an  anti- 
dote by  Phelps^"*  Fraser^"  and  others. 


C  REOSOT  U  M .      V.  S CR  EO  SOT  B— C  RE  AS  OT  K, 

This  substance  is  defined  by  Ihe  U,  5.  Pharmacopccla  to  be  a  mixture 
of  phenols,  chiefly  guaiacol  and  creosol,  obtained  during  the  distillation 
of  wood-tar,  preferably  of  that  derived  from  the  beech  i^Fagns  sylvatica, 
Linnil-  The  creosote  of  commerce  is  an  oleaginous  liquid,  color- 
less, or  brownish  or  reddish,  having  a  caustic  taste  and  a  penetrating 
disagreeable  odor,  which  whilst  resemhling  that  of  carlxjlic  acid  mark- 
edly diHers  from  it  iu  being  more  smoky.  It  is  neither  acid  nor  dlka^ 
line  in  reaction,  and  forms  in  waler  two  solutions,  having  respectively 
the  strength  of  one  to  ten  and  one  to  eighty.  As  il  occurs  In  commerce 
it  varies  in  conslilulion  ;  and,  indeed,  even  crensote  conforming  to  the 
official  teats  varies  in  the  proportion  of  its  ingredients.  It  consists 
chiefly  of  Ruaiacol  and  creosol,  though  certainly  other  phcnoloid  bodies 
occur  in  it-  It  is  slated  that  the  beech-wood  creosote  varies  in  the 
amount  of  guaiacol  from  sixty  lo  ninety  per  cent-  Ti  has  been  much 
confused  with  carbolic  acid,  and  for  many  years  most  of  the  creosote  of 
the  dnjg-slores  was  an  impure  carbolic  acid.  For  the  testa  distinguish- 
ing creosote  from  carbolic  acid,  see  United  States  Dispensatory. 

Physiological  Action.— The  physiological  effects  of  creosote  have 
never  been  carefully  and  thoroughly  studied.  It  certainly  rivals  car- 
bolic acid  in  its  antiseptic  power  It  is.  when  applied  locally^  a  para- 
lyzant to  the  nerves,  and  probably  to  all  hijrher  tissues  ;  indeed,  it  has 
been  generally  believed  to  be  almost  ideniical  in  the  range  nnd  powers 
of  its  activity  with  carbolic  add.     It    differs,    however,  greatly  from 


•  De  la  BMP  f  BmU    Giit   df  Thfrap..  cv.   4'^)  nffirms  that  he  ohUlned  wry  hoppy 
fpfiUlEs  jn  one  cased  carbolLc  ociil  poiffming  fram  inlialaliona  of  oirygcn. 


566 


GENERAL   REMEDIE* 


carbolic  acid  la  its  toxicity,  as  well  aa  in  the  ii 

Freudenlha] '  reports  the  case  at  a  wtxiun  who  I 
creosote  in  a  very  short  time,  the  ingestion  being  folloi 
iincQn5cioL]5nes&,  with  intense  trismus,  conti-acled  inin 
cyanosis,  but  in  *hich  recovery  occmred  without  the  i 
He  further  slates  ihal  subsequcnlly  [his  same  palieni, 
CT^osotEt  was  able  To  tnLce  live  hundred  drops  d^il^ 


The  symptoms  have  been  similar  to 
ing, — namely,  burning  in  the  gullet  and  stomad 
conseiousness*  collapse^  blackish  urme,  stertorotj 
cardiae  depression.  Zawadzki*  reports  a  dealt 
produced  by  three  sbt-drop  doaca  of  creosote,  b 
hours. 

The  absorption  and  elimination  of  creosote  3 
within  the  nine  hours  following  the  administration 
obtained  from  the  urine  lorty-eLght  tnillignunir 
grammes,  one  hundred  and  eleven  milligramme 
ihiit  aljout  two-thirds  of  the  dose  escapes  from 
kidneys  In  the  time  mentioned.  Imbcrt*  rccovei 
acol  from  the  urine  after  the  hypodennic  injec 
after  two  grammes  of  a  mixture  of  guaiacol  ai 
grammes :  »nd  so  on :  50  that  it  would  appear  th 
aote  is  destroyed  in  the  body.  This  conclusio 
doubtful  by  the  fact  thai  the  creosote  escapes  ihr< 
the  kidneys.  It  has  fieen  found  abundant  in 
patients,  and*  indeed,  Catillon'  allirms  that  i 
through  the  lungs.  It  occurs  in  the  urine  prot 
cducts,  but  chiefly  as  creosol  and  guaiacol  sulpfc 
by  Hobert  A.  Hare,'  sulphuric  acid  and  the  sol 
dotal  to  it.f 

Therapeutics. — Creosote  has  been  tised  I 
germicide  :  second,  for  its  local  effects.  On  i 
influence  on  the  tubercular  bacillus  it  was  inlrodi 

•  Frtf  other  cases  ntcreoMtep'jiv>ning.  ate  MQlter  (  W* 
1BS9}.  T  Stevrnsoti  [f^tiys  Hasp.  Jtrp.,  187s.  ".!«)■  Pfire 
/".  Gfriikt.  Afrrf.  iSSj.  <3o),  F.  Hrlnell  {^fed.  T/ru'i.  id,  , 
Ug-aif  4f  Francf.  vii    108),  and  Fnitan^  {BntL  Jf^.  Sgc.  J 

t  Imberf  finds  Ihal  ihe  propnrllon  of  crmwote  Pliinlncited 
of  the  dose  Thu*,afi*r  an  enemn  nfon**  jfrnrnrne,  fift^-fonl 
in  the  urine;  nFlertwoBrnmmes,  fnTly-tii^ht  ppr  rrrnt  ;  after  j 
Wh«i  lour  ((ram me?  were  Briminislerecf,  Hi*  iTpeclOTaCions  ft 
houTfir  After  a  subcutaneous  injedtjon,  Itnb^rt  wai  not  aWe  ' 
itvjTv  of  the  drecrtolL"  than  after  it  had  been  jjiven  by  rnema. 
pers[^ent  pain  and  pweUinit,  no  ^appiiratian  nr  fLlnughiiiK  ^ 
Imbert  also  fourd  that  the  eLTtninntlnn  ceased  a|  the  end  4 
well  as  small  do5K  fW**W  C/n.  Th^rafi.i^a.cxtu)  Fori 
the  urine,  9»  also  Ifvif.  Gin.  Th^rafi..  May.  rSr>t 
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phthisu,  II  has  received  in  this  disease  much  commendation,  cape- 
cially  trom  Sommerbrodt,  who  has  reported  thirteen  years'  experience 
with  it.  He  insists  on  the  neces^iiy  of  the  purity  of  the  creosote,  and  of 
the  use  ol  large  closes — one  to  two  grammes  per  day — for  many  months 
or  yeaj^.  Our  own  experience  is  in  accord  with  the  general  drift  of  the 
clinical  results  obtained  by  authors,  in  showing  that  whilsil  creosote  is  a 
valuable  remedy  in  phthisis,  it  is  not  a  st>ecific.  and  will  rarely,  if  ever, 
bring  about  a  cure  ;  tlial  it  acts  in  these  cases  by  poisoning  the  bacilli  ia 
very  doubtful.  Any  such  action  must  be  purely  local, — Le,,  due  to 
creosote  excreted  In  the  lung, — since  F,  Holscher  and  Richard  Seifert ' 
found  that  \\\  young  rabbits  and  tlogs  to  which  guaiacol  had  been  freely 
given  the  serum  of  the  blood  was  at  no  time  capable  of  checking  the 
development  of  bacilli  in  agar-agar  :  the  conclusion  of  the  experimenters 
just  name<l.  that  guaiacol  during  absorption  becomes  converted  into  an 
albuminous  compound  which  has  no  influence  upon  the  lower  organisms, 
is  plausible.  It  seems  to  be  established  that  creosote  is  largely  chminated 
with  the  sputa  ;  but  Bogdonovitch  and  other  cliricians  or  experimenters 
have  found  the  bacilli  abundant  and  active  in  the  sputa  of  phthisical 
persons  taking  the  remedy.  Brbaonel '  and  Holscher  and  Scifcrt  present 
evidence  to  show  that  guaiacol  neutralizes  in  the  blood  those  poisonous 
products  of  bacillary  growth  which  are  the  cause  of  the  fever,  sweating, 
disordered  digestion,  etc.,  of  the  phthisical  patient  ;  in  other  words,  that 
creosote  acta  chemically  in  the  blood.  At  present  this  seems  to  be  nothing 
more  than  an  ingenious  theory.  In  our  experience,  creosote  acts  most 
favorably  in  cases  with  very  free  expectoration,  and  we  have  seen  tt  do  so 
much  good  in  simple  pulmonary  catarrh  not  resting  upon  a  tubercular 
basiSf  that  we  belle^'C  it  to  be  simply  a  \atuable  alterative,  stimulant  ex- 
pectorant, which  also  may  do  good  by  checking  inresfinal  fermentation 
and  improving  the  digestion, 

On  account  o\  its  local  action  as  a  nerve  paralyzant,  creosote  is  fre- 
quently employed  with  great  advantage  in  nausea,  vtmiidng,  or  dif^rrhma 
dependent  upon  excessive  irritability,  without  acute  inflammation,  of  the 
gastric  or  intestinal  mucous  membrane ;  it  has  thus  been  successfully 
used  in  the  vomiting  of  pregnanry  nr  of  hj'steria^  in  thelera  morbus, 
chokra  infantum^  Uentcric  diarrhtea,  iyphoidf^vcr^  and  even  in  dyscnUry. 
When  in  these  cases  there  is  a  tendency  to  fermentation  of  the  contents 
of  the  stomach  or  bowels,  creosote  is  especially  valuable,  and  may  often 
be  combined  advantageously  with  an  alkali  or  chalk-  Whether  it  is  in 
these  affections  superior  to  carbolic  acid  13  doubtful. 

Externally,  creosote  has  been  employed  for  exactly  the  same  purposes 
as  has  carbolic  acid.  The  skin  diseases  to  the  treatment  of  which  creo- 
s*>te  has  been  supposed  to  be  best  suited  are  those  of  a  scaly  character, 
Ju  burns  its  efhcacy  has  been  insisted  on,  especially  when  there  is  excess 
of  suppuration  or  of  fungous  granulations,  Tn  Mibfatns  also  it  is  stated 
to  be  a  useful  application.  Mixed  with  four  parts  of  lard,  it  i^  said  to 
ive  proved  very  serviceable  in  trrysipdas.     When  applied  to  wounds  it 
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acts  as  a  hspmostaiic,  stopping  the  capiDary  hemorrhage,  but  it 
sesses  no  power  to  arrest  the  bleeding  from  large  vessels.  Accordji^lr 
creosote  water  haa  been  applied  locally  in  /rttrmrrr'A^iffia,  and  to  jnc^ 
vterine  hemorrhage  and  the  bleeding  from  lecch-bites,  Whor^ver  tbtrt 
are  foul  ulcers,  gangrenous  surfaces,  or  in^amed  serous,  mucous,  cr 
glandular  tissues  giving  rise  to  ietid  discharges,  creosote  may  be  sub- 
stituted  tor  carbolic  add  :  as  exflmples  may  be  mentioned  fetid  U^ijv 
rhma,  puerperal  meirids,  fetid  otorrhfsa,  putrid  or  diphiheriiU  s&rc  Ikr^^ 
chronic  cmfyyema^  and  chronic  yfj/aii.  The  strength  of  the  applii^drt 
may  vary  from  that  of  pure  creosote  to  a  single  drop  to  the  fluidoucc- 
of  water,  according  to  the  delicicy  ol  the  part  and  tho  severity  oi  rin 
disease.  ^H 

Numerous  attempts  have  been  made  to  bring   creosote  in  direct  o3P 
tact  with  the  tuberculous  lung.      Thus,  its  solution   in  oil   has   been  br 
various  practitioners   mjected  direcily  irio   the  pulmonary  parenchymi' 
Dor's  method  consiated  of  injecting  into  the  trachea   from  ^ve-tenihsu 
two  centimetres  of  the  five  per  cent,  solution  of  creoaote  in  olive  oil  pr- 
viQusly  boiled.     Neither  theory  nor  result  seems,  however,  to  justify  ticK 
violent  procedures.      The  inhalations  of  the  vapor  of  creosote  hav*  bees 
very  largely   used   by   means  of   respiraleure   or  other   mechanical 
trivances^   and  the  British  Pharmacopceia  recognizes  Vapor   Cre 
(twelve  minims  to  eight  fluidounces  of  boiling  water). 

The  ordinary  dose  of  creosote  la  from  three  to  five  minims  (o.  1 2-<y  ^ 
C.C.J  three  to  six  times  a  day,  in  chronic  cases  increased  to  one  or  evcft 
two  fluidounces  a  day,  as  borne  by  the  patient.  Creosote  in  capsiilo 
should  be  taken  upon  a  full  stomach.  Large  doses  of  it  sh^juld  aju^ay«  \x 
administered  dissolved  in  a  considerable  bulk  oi  water  and  glycerin,  ord 
spirit  and  water,  or  of  cod-liver  or  other  oils,  so  as  to  a\-oid  Tot^  irTitatK)&- 
Creosote  has  also  been  used  hypodermically  in  phthisis.  Thus  Peroo 
employed  a  ten  per  cent,  solution  in  oil  of  sweet  almonds,  two  tnjeciioiH 
of  eighty  minims  each  being  given  daily.  This  method  of  administraUOfl 
does  not  seem,  however,  to  present  sufficient  advantage  to  countertot 
ance  the  pain  and  local  irritation  caused.  Dose  of  creosote  water  (AijiiA 
CttEOfiOTi — onepercentj  U,S.),  half  to  one  fluidrachm  (a— 4C-C-)- 


p  bees 
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Creosotitm    Carbonicum.  —  CrcQSoU    Car6imaie.  —  OvevM^. 

mixture  of  the  phenol -carbonates  of  the  several  constitiicnis  of  otiy 
sote,  containing  about  ninety  per  cent,  of  pure  creosote.  It  is  a  Uiick, 
oleaginous,  pale  yellow,  almost  tasteless  liquid,  insoluble  in  water,  soliibc 
In  fatty  substances.  It  has  been  highly  recommended,  especially  by  Lej-- 
den,  as  a  substitute  for  pure  creosote  in  phthisis,  bronchiiisy  and  other  pii 
monic  disejises,  as  having  the  adviintajfes  of  being  less  disagre«a.b[e  10  lb* 
taste  and  better  tolerated  by  the  digestive  apparatus.  It  is  decomposrd 
in  the  system,  and  is  capable  of  producing  blicki&h  iinne.  It  is,  hjow- 
ever,  much  less  jioisouous  rh;in  is  creosote,  and  probably  when  large  doetf 
^e  exhibited  escapes  in  part  from  the  alimentary  canal.      Fifteen  dracb^vi 
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of  it  are  asserted  to  have  been  given  in  a  day  wilhout  unpleasant  aymp- 
toms  i  and  it  has  twen  used  hypodermically  atter  warming,  so  as  to  in- 
crease its  fluidity.  It  may  be  yiuen  in  capsules,  or  preferably  in  emulsion 
in  milk.     Ordinary  dosd  five  to  ten  grains  {o.j-<»h6  Cm,),  adminialered 

I  three  to  ^x  imos  a  day. 
GUATACOL  {Methyl  Pyrocatcchin)  is  a  phenoloid  body  which  consti- 
tutes from  sixty  to  ninety  per  cent,  ol  creosote.  When  chemically  pure 
it  is  a  syrup-like  liquid,  of  an  agreeable  odor  and  taste,  which  yields 
under  chemical  inanipulatioii  vanoua  derivatives  tlial  have  been  employed 
I'        to  some  extent  in  medicine-     The  general  physiological  action  of  guaiacol 

■  and  its  derivatives  has  not  been  studied  to  any  extent,  but  is  probably 
similar  to  that  of  creosote.  According  to  the  researches  of  Andr^,  which 
have  been  conftrmed  by  various  surgeons,  the  sufcetance  has  distinct 
anaesthetic  powers,  which  do  not,  however^  seem  to  be  sufficient  to  render 
it  suitable  for  use  as  a  local  anesthetic,  though  they  may  increase  its 
value  as  a  local  application  in  various  surgical  disorders. 

As  a  germicide,  according  to  the  experiments  of  ]-  Kuprianow,^ 
guaiacol  is  mnch  inferior  to  creosote  and  to  carbolic  acid,  in  that  it  is 
necessary  for  it  lo  be  present  in  comjiaratively  laige  ptoporlion.  On  the 
Other  band,  it  seemed  in  the  experiments  just  spoken  of  to  be  especially 
poisonous  to  the  tubercle  bacillus,  Ic  has  been  highly  recommended  by 
Max  Schuellcr,  of  Berlin,  as  a  valuable  local  remedy  in  lupus  and  other 
forma  of  e;itemaJ  and  sui^ical  tuberculosis,  and  is  used  to  a  considcra- 
bie  extent  by  surgeons  for  such  purposes.  It  has  been  strongly  recom- 
mended in  tubsrndosis  of  the  bfadder.  and  even  in  an  ordinary  chronic  cys- 
tiiis.  From  fifteen  to  thirty  nitnims  of  the  solution  made  with  sterilized 
olive  oil  {five  per  cent. ,  increased  to  twenty  per  cent,  if  necessary)  may 
be  injected  into  the  bladder  once  or  twice  a  day.  "  Very  frequently,  it  is 
alleged,  one  per  cent,  of  iodoform  may  be  added  to  this  solution  with 
great  advantage, 

Guaiacol  is  absorbed  and  eliminated  with  the  greatest  rapidity. 
Linossier  and  Lannois'  were  able  to  recognize  it  in  urine  passed  fifteen 
minutes  after  its  local  appliccition  to  the  skiii,  and  to  obtain  from  the  urine 
of  the  next  twenty-four  hours  nearly  halt  of  the  whole  amount  used.  In 
the  experiments  of  Eschle'  the  greaiesc  part  of  ihe  ingested  guaiacol  or 
guaiacol  carbonate  was  eliminated  within  twenty-four  hours,  about  half  of 
it  going  out  with  the  urine  in  combination  with  sulphuric  acid  ;  of  the 
remainder  the  greater  part  was  eliminated  as  glycuronic  acid- 
Max  Schueller  at  one  lime  strongly  commended  the  general  use  of 
inhalations  of  the  aqueous  solution  fl  to  600)  in  phthisis,  but  more  re- 
cently teaches  that  the  inhalations  should  be  confined  to  cases  in  which 
there  is  distinct  catarrh  of  the  respiratory  mucous  membranes.  The  sug- 
gestion of  Guinard*  that  guaiacol  be  used  exterrially  as  an  antipyretic  In 
phthisb  has  led  10  its  trial  in  pneumonia,  typhoid  fever,  and  other  acute 
diseases.     The  thoroughly  cleansed  skin  of   the  abdomen  or  chest  is 
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painted  by  means  oF  a  camel's-hair  brush  with  from  twenty  to  Bl^ 
minimSj  and  an  impermeable  dressing  applied  to  prevent  cvaporanut 
The  fall  of  temperalure  prrjduced  by  the  guaiacol  used  in  the  manaff 
described  lollosi's  with  great  certainty,  but  has  too  often  been  ex«*&j\t 
and  accompanied  by  ]:jronounced  collapse  to  allow  the  drug  to  be 
sidered  a  practical  antipyretic. 

GUAIACOL  CoMPoinJDS, — A  number  of  compounds  o/  guaiacol  hi\t 
been  put  upon  the  market,  the  most  important  probably  being  g-uaioi^ 
trar^njioic  or  du&iu/,  a  neutral  white  crystalline  powder  with  very  f{ 
odor  and  taste,  insoluble  in  water. 

The  dose  of  guaiacol  carbonate  is  commonly  set  down  as  from  fiic  tt" 
tengrj-ins  (0.3-0.6  dm.),  but  it  is  probable  chat  very  much  larg^er  amouaa 
may  be  given  without  danger,  as  it  has  been  shown  that  in  the  lower  ani- 
mals gjaiacol  carbonate  is  much  less  poisonous  than  guaiacol.  l.S« 
W.  Hesse.")  Indeed,  so  slightly  toxic  h  this  carbonate  that  it  seetm 
to  ua  probable  thai  much  of  it  escapes  from  ihe  alimentary  canal  unab- 
sorbcd. 


Menthol.  U.  S.,  or  Oi7  of  Ptppermint  Camphor,  has  obtained  gr^t 
notoriety  as  a  local  ansesthelic,  and,  il  freely  rubbed  upon  a  pan,  il 
undoubtedly  will  often  relieve  neuralgic  pains  when  they  are  superticial 
and  peripheral  in  their  origin  ;  Its  solution  {2  to  10  grs. — fji  water)  is 
said  also  to  be  very  effective  in  pruritus  ani,  chrontc  patn/ul  ecxfwu^. 
urHiariay  etc.  Its  physiological  action  has  been  studied  by  Pado  Pdla> 
cani.'  In  the  frog  it  causes  paralysis,  first  of  the  spinal  centres  and  finatir 
of  the  nerve- trunks.  l\\  the  mammal  both  mobility  and  sensibility-  are 
depressed,  the  animal  grows  cold,  and  the  respiration  becomes  slow  and 
shallow.  Small  dose^  eicite,  larger  pftralyze  the  frog's  heart.  In  the 
poisoned  mammal  there  were  very  curious,  unexplained  rhythms  of  nsc 
and  fall  of  the  blood- pressure. 


Goldscheidcr '  has  been  led  to  the  coiicliisiLni  that  the  seiLs^tion  o*  cold  pro- 
duced by  the  local  application  of  nitntliol  is  due  to  a  specral  influence  evened  upsa 
the  special  nerves  ot  tempemture  hy  finding,— first,  thai  ailer  tht  appljcatioa  of  • 
solution  of  menthol  in  bnoErn  the  local  temperature  is  increased  3°  C.,  althoucb  * 
marked  sensation  of  cold  has  been  produced ;  and,  secondly.  Uiai  ihe  cold  \&  not 
due;  to  evaporation,  because  covering  the  part  to  whidi  lite  menthol  is  applied  vilb 
a  watch-glass  does  not  affect  the  sensation.  He  aim  found  that  if  the  mcnlbol 
oinimenl  were  applied  to  one  side  of  Iha  forehead,  bodies  which  previously  hail 
caused  the  ^n^ation  of  cold  no  longer  did  ao,  and  tliat  applications  of  mentboJ 
produced  a  sersation  of  warnith  upon  the  elbow  and  tlie  vclnr  aide  of  the  wrtft, 
positions  at  which,  according  to  Herzen,  similar  warm  sen<;ations  are  caused  tv 
pressure  upon  the  narve-trunks. 


4 


S.  A.  Rusacll  *  affirms  that  menthol  haa  a  remarkable  power  of 
trolling  superficial   inflammations.      He  applies  an  ethereal   soliidon.  rf 
tlie  strength  of  from  ten  lo  fifty  per  cenL^  two  or  three  times  a  dav  br 
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means  oE  a  camel's- hair  pencil^   and  asserts   that   Iie  is  able  to  control 
thereby  botlSt  carhai^/^s,  superficial aifscesses,  etc.* 

THYMOL,     U,S, 

Thymol  is  found  In  the  oil  of  thyme  t  ard  of  some  other  plants.  It 
occuis  eitht^r  at*  an  Lincryslallizablc  liquid  or  in  white  rhombic  or  aclcular 
crystals*  ll  has  been  used  with  satisfaction  as  n  substitute  for  carbolic 
aeid  by  Volkmann  and  Ranke,  of  Halle,  and  other  practitioners,  but, 
sdthough  it  IS  undoubtedly  powerfully  antiaeplic,  does  not  seem  to  have 
gained  favor.  lis  fragrant  odor  has  pro\'cd  a  decided  disadvantage,  in 
summer  at  least,  by  attracting  swarms  of  flies.  It  is  not  (ree  from  poison- 
ous properties.  It  is  asserted  that  it  does  not  irritate  the  skin,  and  has 
a  decided  influence  in  preventing  discharges.  Spencer  WcUs  employs  its 
watery  solution  { \  to  1000  o(  warm  water) ;  Volkmann^  thymol  one  part, 
glycerin  twenty  parrs,  alcohol  ten  parts,  water  one  thousand  parts.  It 
has  been  used  internally  by  BiiU'  in  doses  of  thirty  grains  a  dayn  or  less. 
In  a  few  instances  nausea  and  vomiting  were  caused.  There  were  abun- 
dant sweating,  singing  in  the  cars,  deafness,  constriction  in  the  forehead, 
reduction  i^f  temperature,  and  frequently  diarrhi^a.  The  urine  was  dark 
greenish,  yellowish  browr  by  transmitted  light,  free  from  albumin,  be- 
coming  cloudy  and  grayish  white  on  the  addition  of  the  tincture  of  the 
chloride  of  iron.  Violent  delirium  occurred  several  times,  also  marked 
collapse,  and,  in  one  case  of  typhoid  fever,  unconsciousness,  with  most 
farming*  collapse.  Balz  concludes  that  the  remedy  is  much  less  certain 
and  more  dangerous  as  an  antipyretic  than  is  salicylic  add. 

The  possessioa  of  poisonous  ptopcTlies  by  thymol  has  l>e*n  confirmed  by  the 
recent  experiments  of  B.  Kiisaner,*  This  obaerver  found  thai  when  given  to  dogs 
and  rabtnts  b>  the  stuni^ch  the  ikfIsoii  acts  ver>  slowly  £uid  feebly,  on  account  of 
its  slow  absorption,  bin  when  Injected  into  ihe  circulation  ii  produces  death  by 
failure  of  respiration.  Coma  is  de\'eloped  some  time  before  death,  and  t]ie  blood- 
pre53iire,  which  at  Hr^l  maintains  itself,  falls  !^t&idily,  Po:;l-morteni  examination 
failed  lo  detect  iatty  dcKcnerntion  or  other  lesion  In  either  ihc  solid  tissues  or 
the  blood.  The  continuous  Tppeated  exliihition  of  small  do^s  uf  thymol  hiid  no 
perceptible  effect,  except  lo  interfere  in  aime  wiiy  with  iiLitritior,  *io  that  Ihe  ani- 
mals lost  Hesh, 

Klissner  has  found  that  thymol  has  the  power  of  dissolving  the  red 
bl nod-corpus clea.  J     Thymol  is  eliminated  through  the  kidneys  partly  as 


*  Camphor- McnihoL—y^\\*:{\  equal  quanUiies  of  puiv  mtnihol  and  camphor  are  tril- 
uraied  K^viher  a  clear  LJQuid  b  fornied,  lI  has  hctn  siTun^ly  TecuiiLmtiidfd  bv  5.  R. 
Bishop  {A'amQi  City  Mfii.  Ex..  ifiga)  a*  a  local  appUcBtlon  in  rhiniOs  and  inryngitis. 
iwtnLy  per  ceul..  and  full  strrnglh  in  ci-iema. 

f  According  lo  Cardeaf:  and  Meunler  {JoHm.  Med.  I'et.  Zootah.,  1A90),  the  phyaio- 
logical  acciDns  of  ihe  oils  of  Tfli'wa;  ierpyiiu"!  and  i>l  TTiymus  wiearis  art  the  same ; 
they  produce  in  animals  dilated  pupils.  >.t4iK:;^rin^  i-ait,  halluclriiitifjiis  lotsoT  aenEiLbilily. 
muBcular  relaiallun,  insomnia,  trembling,  tijrir.'acture^,  exceedin^lv  rapid  rt»p!r«tioDi 
and  death,  preceded  hy  romplpre  muscular  relaxacion  and  amesthesia. 

fSee  Hoffmann  und  Schimlbe'i  Johrcib.,  ld7(j.  aoS, 


573 


GENHRAT,   RFMKDIES, 


III 
liii     - 

I 


thymol  itself,  partly  as  thymo-hydrochinone  iimted  witli  sulpburic 
partly  as  a  chromofi^on,  which  b  probably  a.n  oxidation  product  of  tbyicd 
and  partly  as  some  acid  of  unknown  constitution  (F,  Blum  '). 

Thymol  is,  on  the  Vi'IioIch  inferior  to  other  drugs  of  its  class  for  either 
internal  or  external  use,  but  on  account  of  its  agreeable  lastc  is  often  pre- 
ferred as  a  deter^eiit  antiseptic  in  various  ulcerated  and  diseased  condi- 
tions of  the  mouth-  The  vdiie  ascribed  to  ihe  tirng  in  diabetti  hf 
KQsaner  has  not  been  sustained  ;*  nor  has  it  come  into  vogue  as  an 
intestinal  antiseptic  in  typhoid  fever,  for  which  purpose  it  was  highly 
commended  by  Martime  and  by  F.  P.  Henry.'  Dose,  fifteen  to  Dtfenty  ■ 
grains  (i— 1.3  Gm. )  in  the  twenty-four  hours.  W^ 

ThymateHn  is  a  white  crystalline  powder,  very  slightly  soluble  b 
water,  which  has  the  same  chemical  relation  to  thymol  that  phenaceiin 
has  to  phenol.      According  lo  Solly ^' it  is  a  valuable  analgesic  in  neurol 
pains  and  is  also  soporific.      Dose,  five  to  fifteen  grains  (0.3-1  GMh), 
capsule. 

BESORCINUM— RESORCIN.t    U,S. 

Resorcin,  fyroc^echin,  and  hydrcquirume.  three  dioxybenzols,  resem- 
ble each  other  very  closely  in  physiological  cffecLs,  but  oj  them  only 
resordn  Is  used  in  medicine,  It  occurs  in  colorless,  short,  aromatic  prisms 
or  plates  of  an  unpleasantly  sweet,  somewhat  acrid  taste,  which  on  ex- 
posure to  the  air  become  reddish.  It  is  freely  soluble,  at  39*  F. .  in  a6 
part  of  water,  in  alcohol,  in  ether,  and  in  about  twenty  parts  of  fixed  oii 

Phvseological    Action.  — Lo^ai   AclUn.--Eiiminaii&n.  — Resordn 
is  an  active  irritani,  but  is  scarcely  able  to  act  as  an  escharoiic.    According 
to  Joseph  Schomacker^'  it  is  eliminated  with  tJie  urine  as  a  sulpho-aciJ, 
which  on  boiling  with  HC!  is  decomposed,  rcsorcin  being  set  free  ;  aitcf 
very  large  doses,  free  resordn  may  be  found  in  the  urine.     The  excretio 
is  said  to  l>e  completed  \x\  about  seven  hours.      It   is  actively  poison 
to  the  lower  organisms,  and,  according  to  Martin  Colm '  and  Andeer; 
a  one  per  cent  solution  of  ][  is  suJ^cient  to  arrest  for  a  long  time  puire- 
factive  changes  in  the  urine,  organic  infusions,  and  even  animal  tissues. 
Piatt '  stateSn  however,  that  it  ia  distinctly  inferior  to  carbolic  atid  as 
antiseptic. 

Genfrtd  £ffeds. — In  doses  of  twenty  to  forty  grains  resorcin  causes 
l^ushi[jg  ol  the  Facen  with  giddiness,  buzzing  in  the  ears,  and  some  quick- 
ening of  the  breathing  and  pulse,  followed,  aiter  a  time,  by  violent  pcT' 
spiration  and  sometimes  depression  of  temperature.  Sixty  grains  caused 
in  man  giddiness  and  violent  perspiration,  with  marked  anxiety,  end" 
in  collapse  and  unconsciousnc^. 


■Sec  FGrbrinKer  {DetAticha  Anhivf-  Klin.  Med.,  xxi.  ] 
+  Thwrtsorcin  is  Ji  sulphur  sub5i.il ui ion- p rodii ct  frmn  Te*>rcln-    K  eaac  of 
by  ita  eiicrnal  use  b  rcpocicd  Ly  H.  Ainon  (J^ii'itA,  ^/l-'d.  li'mhemchT- ^  1369,  utinrli 
Tlie  rnnsl  pctullflf  symptom  was  crytbenmlciui  cedema  o(  the  (ace,  and  general  cru| 
aomcwhai  fimiTai  lo  thai  of  mcoAlca,  widi  iiitEPK  ildiing. 
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Andeer  lf>ok  aboul  one  hundred  and  fitly  ^ains  of  resorcm,  dissoli'ed  in  a 
pint  of  waler.  during  fifteen  minutes.  After  disturbance  of  the  ccrebratiuh  and  at 
\he  special  aen^ts.  he  fell  into  a  condition  of  colJap^,  with  Cold  ejttreaiilie^r,  cpitep- 
tiform  cLHiviLhloiis  with  Loss  ol  consdoLisness,  opistliotunos,  and  nmrktd  dbiturb- 
ance  of  ih*  respiraiion,  ConscioUEine'ij^  did  not  return  (or  five  honr*i.  MnireM  * 
records  a  case  in  which  a  wom^n  took  one  hundrfd  and  twenty  gr<iin!;  of  resorctn, 
and  imininliatcly  felt  giddy,  had  sensation  of  pin^  and  ncpdJts  all  o>er  hur.  and  a 
few  minutes  later  wa^  insensible,  with  closed  eyes,  clinched  hands,  pnltid,  lilanrhed 
lips,  dry  tongue,  normal  pupils,  and  insensible  conjuncdva;  t3ie  temperature  was 
94"  F. ;  the  reflexes  were  entirely  gone;  the  pulse  was  weak  and  thready.  Joa 
LoefBer '  reports  Ihc  case  of  a  woman,  thirty-one  years  old,  who,  immediately  after 
the  injeaion  into  the  stomach  of  twu  hirtfS  of  a  three  per  cent,  suldtiun  oi  resordn, 
was  seized  with  violent  gastric  pain,  followed  at  once  by  unconscionsne^s,  cyanotic 
face,  and  clonic  contractions.  In  spite  of  the  immediate  removal,  as  far  ah  possible^ 
of  the  ao1u[ic'n>  the  cyanosis  became  more  intense,  the  unconsciousness  and  muscu- 
lar relaxaticii  complete,  with,  from  time  to  time,  active  tremors ;  the  pulse  very 
small  and  frequent :  the  respiration  completely  arrested,  with  resiwraiory  muscles 
in  such  a  condition  of  tetanus  as  greatly  to  embarrass  artificial  respiration.  Under 
the  continued  use  of  artificial  respiration,  however,  recovery  was  finally  secured. 
In  several  case*^  of  children  the  washing  out  of  the  stomaLh  with  n  three  per  cent, 
sotutron  has  been  followed  by  collapse  and  death,  and  in  oi>e  case  hemoglobin  wu 
found  in  the  unne^ 

In  the  Tower  animals  ( Duiardtn'Benumetz ' )  resorcin  causes  tremors,  loss  of  con- 
sciausness,  and  cpileplifonn  convuhiizms,  lA'hich,  when  the  dose  has  beensuflicMmtly 
large,  lierome  more  and  more  violent,  until  the  increasing  disturhanc-e  of  breathing 
ends  In  respiratory  arrest.  During  the  spasms  the  temperature  of  the  animal  is  dis- 
tinctly eleveted,  hut  when  there  is  quiet  narcosis  it  may  fall  below  normal-  The 
urine  becomes  olive-green,  deepening  into  blaLkish. 

Rtsorcin  resembles  c^rbolir  acid  in  being  a  universal  poison,  but  is  less 
active.  It  probably  affccla  the  nerve-centres  as  does  carbolic  acid,  and 
has  been  shown  by  Beyer  to  have  a  direct  paralyzant  etleet  upon  the 
heart 

Therapeutics. — On  account  of  its  being  less  efficient  and  more  dan- 
gerous  tiian  other  members  of  its  class,  resorcin  is  used  solely  as  a  valu- 
able topical  remedy  in  diseases  of  the  skin  and  mucous  membranes.  It 
has  been  highly  recommended  by  Hoefer,  I.lchtheim,  Janicke,  Flieshurg. 
Baginsky,*  and  others  in  various  acute  and  subacute  gastric  or  intestinal 
inflammations,  such  as  pnieritis.  g;astric  uker,  and  chi^Iera  infantum,  hut 
in  our  experience  has  not  given  satisfaction.  In  hay  fever,  chronic  otitis, 
girn^rrfifca,  itucorrhtra,  and  other  mucous  catarrhs  it  may  be  applied 
locally  in  the  solution  of  from  one  to  fifteen  per  cent.  The  three  to  five 
per  cent,  solution  has  been  largely  used  in  Germany  in  washings  out 
diseased  stomachs,  hut  care  is  necessary  to  avoid  poisoning.  In  chronic 
cystitis  irrigation  of  the  bladder  with  a  three  per  cent,  solution  has  been 
found  effective. 

It  IS  said  10  be  valuable  in  the  treatment  of  the  various  parasitic  skin 
diseases  such  as  (in^a  and  scabies^  Too  irritating  for  acute  inflammallOFia 
of  the  skin,  it  certainly  exerts  a  powerfttl  eflect  on  recent  cell- infiltrations, 


■  5«e  Tkerap.  Gei-,  il  and  ill,  and  3griiHsr  ICItHisiki  Wo£tttn^,  i^,  mvi. 


574 


GENERAL    REMEDIES. 


aiid  is  eAttaordm^rily  successful  Jn  chronic  and  subacute  ecscma.  where 
there  is  much  thickenitig  from  exudation,  in  sc6orrhcea^  and  even  ia 
psoriasis  and  piiytiasis.  Il  is  preferably  used  in  solution  :  from  ten  fo 
thirty  grains  in  one  drachm  of  alcoliol^  niie  drachiti  of  glycerin.  arjJ 
eighi  drachma  ot  water,  well  sopped  on  the  part  and  allowed  to  dry. 
According  to  Andeer,  resorcin,  in  powder  or  in  saturated  ethereal  solu- 
tion, Ls  a  feble  cauTiliCf  useful  tii  the  treatment  of  chancres,  of  papil/mtui. 
and  even  of  cpilhcliotna  and  dip  fit  fie  ria.  Dose,  two  to  five  gr^ini 
{o.i3-<>-3  Gm.). 


ACIDUM    SAUCVLICUM-^ALICVLIC   ACID.      U-S. 

Salicylic  acid  occjrs  in  long  adcular  crystals  or  In  the  form  of  a  wliute, 
dull  powder,  of  a  peculiar  pungent  odor,  and  a  mild,  peculiar  taste, 
accompanied  by  a  transient  sense  of  numbness.  It  is  soluble,  at  59^  F., 
in  about  four  hundred  and  fifty  parts  of  water  and  in  3,4  parts  of  alcohoL 

Physiological  Action. — Local  Action. — Pure  salicylic  acid  is -k> 
lively  irritant  to  mucous  membranes.  This  la,  however,  hardly  true  of 
the  salicylaCeSj  although  it  is  rotorious  thai  these  salts  are  very  prone  to 
produce  indigestion,  with  loss  nf  appetite,  and  even  nausea.  These  symp- 
toms may  be  in  a  measure  connected  with  the  ejtccedingly  disagrceaHe 
taslc  o\  the  drug,  but  it  is  probable  that  they  are  more  largely  due  to  a 
direct  interference  by  the  salicylates  with  the  action  of  the  digestive  fer» 
menls  upon  the  food. 

According  to  Kolbc  and  others,  salicylic  acid  arrests  or  prevents  tlie  action  ol 
the  noa<prgai]i£ed  ort:anic  fecment^.  Thus,  it  will  inhibit  the  action  of  cmut:^ 
upon  amygdaim  or  upon  mymnic  srid,  and  prevent  the  flevefopment  o\  hydrocyaiut^ 
odd  or  ot  the  volatile  oil  oi  mustard.  Miller  found  that  one  per  cent,  of  salicvlif 
add  was  sufficient  to  check  the  action  of  ptyalin  upon  starch  :  for  (he  5amc  ciled 
ten  per  cent  of  carbolic  acid  wa^  required.  The  digestive  actioij  of  pepKin.  oui^dc 
of  the  body,  was  very  seriously  aiTecied  by  o.  2  per  cent,  of  salic>'lic  acid  in  Miller** 
studies,  but  in  Kolbe's  e^tperimenls  the  inge^ion  of  twenty  B;rains  a  day  of  tbc 
drug  had  nu  demonstrable  effect 

Absorption  and  EHmination. — Salicylic  acid  appears  to  be  absorbed 

veiy  rapidly.  Drasche  '  affirms  that  almost  immediately  after  the  appli- 
cation of  its  alcoholic  solution  to  the  sound  skin,  the  acid  may  be  found 
in  the  urine  ;  and  in  Kumagawa's  esperiments»  salicylic  acid  was  so 
rapidly  absorbed  from  the  intestines  that  it  failed  to  diminish  the  indican 
of  ihe  urine  by  checking  fermentation  in  the  intestines. 

Owiii^  to  the  iitsolubility  of  salicylic  acid,  Oie  problem  of  the  nietbod  of  it> 
atworption  and  of  Ihe  state  in  which  it  ciTCuIales  In  the  blood  early  attracted  atien- 
tion.  Salbowski'  pointed  out  thiU  the  acid  in  the  blood  probably  exists  in  ih* 
form  of  a  sodium  aaltcyUtc,  Binz'  supposes  that  the  acid  is  Iil>er3led  in  tli* 
blcn>d  bv  the  carbonic  acid  formed  y\  the  tissues.  The  onJy  basis  for  this  theor> 
con^istH  in  the  tact  that  by  passing  caibonii:  acid  giu  through  a  solution  of  sodium 
phosphate,  carijonate,  and  saTScylate,  agitating  wiih  cUier.  and  EfippaTTUing  and 
evaporating  the  latter,  crystals  of  salicylic  acid  are  obtained.     It  is  evidcpt  that  d 
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in  ihe  blood  changes  lake  pldcc  similftr  lo  thcr?e  which  occur  in  tbi^  ^utioii,  sali- 
cyHc  Bcid  should  be  yi^^lded  to  tiher  shiiken  with  the  bfood  of  an  Animal  poii^i  ^ned 
*ith  ihe  dnag.  Feser  and  Friedeberyer  fcmrwJ  that  unless  enormous  do^esof  the 
drug  were  injected  into  the  blood,  so  as  lo  produce  inimedittle  violent  convulsion 
arid  deatli,  the  vital  fluid  of  ihe  poisoned  auiniid  yielded  nolbin^  lo  elhcr.  In 
Kohler's'  eiqierimenls,  *hen  snlic>'lic  ackl  was  dissolved  in  normal  blood  no  add 
was  yielded  to  ether,  but  when  the  blood  of  asphyxia — i.e.,  blood  supersaturated 
with  carbonic  add — wrs  employed,  a  very  notable  aihount  of  the  acid  wa^t  extraded 
by  the  ether.  These  cxpeKmejits  warrant  the  CDnduslcin  diat  when  the  blood  a  In 
rhe  normat  condition  the  alkaline  salicylates  are  not  decomposed  by  the  carbonic 
acid  in  iL 

Fester  and  FriedEberger  have  advanced  the  theory  that  the  salicylic  acid  circu- 
latea  in  the  lunn  ol  on  albuminiite.  Thi*<  ba<i  received  some  support  from  the 
enperimentj.  of  Faisky,'  which  seem  tn  .show  that  Ihe  add  is  capable  of  forming 
such  a  cnni[x>iind.  *  On  the  other  hand,  (he  theory  is  coniradicred  by  The  results 
of  Fleischer,*  who  digested  albuminous  solutions  wilh  the  acid,  and  after  coagula- 
tion bv  beat  found  all  the  acid  in  Ihe  filtrate,  and  who  also  treated  the  blood  ol 
poisoned  animals  in  a  similar  way,  and  found  Ihe  salicylic  add  only  in  the  serum, 
the  cc^iguluni  beir^  free- 
Viewing*  all  the  evidence  together^  it  seems  a  probable  concltieion  Ihitt 
soluble  salicylates,  when  adminialered  internally,  enter  ibe  vital  fluid  and 
circulate  there  as  salicylates,  and  that  salicylic  acid  itself  is  probably  con- 
verted by  the  alkaline  juices  of  the  alimentary  canal  into  a  salt^  and  as 
such  enlers  the  system  and  exerts  it5  influence  on  the  organism.  Ills 
also  probable  that  some  of  its  insoluble  salicylates,  such  as  strontium 
salicylate  and  bismuth  salicylate,  undergo  slow  decompoailion  in  the  ali- 
mentary canal,  yielding  their  salicylic  acid  to  the  alkaline  intestinal  juices 
and  subsequent  absorption.  Salicylic  acid,  although  it  piobdbly  enters 
into  every  liquid  of  the  organism,  escapes  from  the  body  chiefly  through 
the  kidneys,  t  its  elimination  beginning  almost  immediately  alter  its  in- 
gestion. It  appears  to  be  excreted  partly  as  salicylic  acid  and  as  a  sali- 
cylate, partly  as  salicylut^c  acid,  and  it  may  be  also  as  certain  at  present 
unkno^vn  educts. 

Ugolino  Mosso  *  recovered,  both  Tn  man  and  animals^  practically  all  of  the  ^li- 
cylic  acid  which  had  been  ingested,  from  the  urine,  eilher  in  the  lorm  of  salicylic  or 
salicyluric  acid.  Fiirbrinser  n^nd  Drajtchc  failed  lo  delect  it  in  the  fjccea,  the 
saliva,  the  broucliiiil  ?«creLioii.  or  the  sweat,  but  Mussy  *  found  it  in  the  saliva,  as 
did  aluk  Balz,  and  Oulmont  detected  it  in  the  !ierosity  uf  a  bli^ler.  It  apjMrars  in 
the  urine  very  soon  after  its  ingestion,  but  its  elimination  proceeds  slowly-  Thus,  in 
a  case  of  exstrophy  of  the  bladder  it  wns  detodtd  in  the  urine  dripping  Iroiti  the 
ureters  eighl  and  a  half  minutes  after  iLs  in^c:sLkjii  (Balz*).  and  it  has  been  found 
in  the  urine  eight  da)"s  after  the  eKhibJiion  of  the  last  dose  ( Byanow  **).  The  latter 
oljserv'er  also  found  it  in  the  urine  of  a  normnl  man  as  a  'Hlliey!.^te  twentj'-five  min- 
utes after  its  swallowing.    The  some  authority  states  that  it  is  excreted  partly  a^ 

*  He  diRcsltd  varjuua  albuininau^  substances  with  salicylic  acid,  washed  them  with 
ether  until  Ik  woutd  take  no  more  add,  dritdn  wa&hcd  with  watei.  and  found  on  analysis 
aaltcyllc  add  lirgcly  present  In  the  residue. 

t  To  drtccl  salicylic  acid  in  the  urine,  add  the  solution  of  chloride  trf  Iron  tarcfuHy. 
At  finH  white  phosphdtiruf  iruu  prcdpiiitcs,  thru,  if  the  aa'd  bcprcscDt,*  violpl  culoris 
produced  IKalbe). 
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salicy!»ri<  add*  partly  as  a  form  o*  salicin.  and,  he  believes,  lo  some  Citleni  e 
o:^alit  adU-  Urine  which  had  been  passed  some  hours  flfirr  ili«  ingcaUon  oi  atk» 
polarized  lo  ihe  lefi.  A.  E.  Stuart,*'  aKcr  so  ^mall  a  liijse  as  nine  grains  of  Ihc  aoi 
saw  Eiee,  di^lnct  i^ry<itala  of  ^h'cylLric  Hctd  in  th«  urine.  Ii  is  |»ossib1e  thBtsudid 
the  salicylic  add  as  i>£C9pes  uncharged  Jrom  Ihe  kidney  may,  as  first  excreted,  bf 
in  the  lorm  cf  a  salicjiatc,  but  be  set  free  by  the  phosphoric  acid  of  the  imne ;  k 
leasT  sudt  would  be  indicaled  by  liie  fact  Ihal  in  Balz's  case  of  (?xstrDphy  KKfiun 
salicylare  appeared  in  (he  urine  twelve  minutes  before  the  free  acid.  The  pwo 
color  of  the  urine  characteristic  of  the  free  U5eof  S3lic>'lir  acCcJ  appears  to  be  dupfo 
an  increase  in  the  fomvition  of  indican  {S.  Woffberg,"  M.  Robin"  ),  or  else  to  pyro 
catcthlii  (S^"*),  and  il  is  not  improbable  that  the  pyrocatechin  b  formed  oultf 
the  ?;»1iej'lic  udd. 


General  Efftcfs. — When  salicylic  acid  is  given  to  man  in  dos^  j 
su^cient  1c  manifest  its  presence*  symptoms  closely  resembling  do- 
chomsm  result.  These  arc  Fulness  of  the  head,  u-ith  roarings  and  bu2ziDt 
in  the  ears.  After  larger  doses,  to  these  symptoms  are  added  distress  lA 
the  head,  or  positive  headache*  disturbances  of  hearing  and  x^ision  (deaJ- 
ncsa,  amblyopia,  partial  blindness),  and  eiicessive  sweating.  According 
to  Reiss,'*  decided  fail  of  temperature  without  alteration  ol  the  pu^ 
also  occurs  ;  but  this  is  denied  Ijy  other  oliservera. 

The  urine  may  be  increased*  diminished,  or  in  normal  amount  durioi 
the  administration  of  salicylic  acid.  After  toxic  doses  it  becomes  atbu- 
minous,  and  5#e  reports  a  case  in  ^^hich  the  renal  irritaticin  was  so  se^^cre 
as  to  give  rise  to  hieraaturia. 

In  salicylic  acid  poisonings.  aIoti|f  with  an  intensification  of  the  s>iap- 
toms  already  mentioned,  there  are  ptosis,  deafness,  strabismus,  mydna^ 
disturbance  of  re*^piraiion,  excessive  restlessness  passing  into  delirium, 
slow  laboring  pulse,  leucocytosb,  olive'green  urine,  and  involunury 
evacuations,  In  some  cases  the  temperature  has  remained  about  normal, 
btit  in  others  has  approached  that  of  collapse.  The  respiration  appeSfS 
to  be  almost  characteristic  :  it  is  both  quickened  and  deepened.  In  some 
cases  the  clyspncea  has  been  extreme,  and  given  rise  to  the  most  NioleiU 
respiratory  efforts.  Various  local  evidences  of  vaso-motor  weakness 
may  supervene,  5uch  as  rapidly  appearing  bed-sores  at  points  subjected 
to  pres±iure>  and  transitory  dark-colored  macul[je  on  various  parts  ol  ibc 
bodyt 


J 


In  several  case^  death  has  prot>abty  been  produced  by  the  add,    ThemoBi 
elusive  case  ia  that  of   H-  Quincke."     Tlie   chief   post-mortem    ehangtS  wcnS 
breaking  duwn  %A  the  blood,  congestion  of  most  of  the  viscera,  and  ecchynuiecs  *« 

tiie  'serous  raemhriuies.  t 

•  SahcyluTlc  arid  is  a  parnllel  compound  to  hippurk  add,  made  by  the  itnion  c*  ifce 
elements  cf  a  fitycocol]  wirh  Hnlicytlc  ecicI. 

T  For  co5«,  consnli  Deutifhfs  Arckin  /.  ATfn,  flfirrf,,  ^It.  jtg  i  Gtm/rtiJSi.j:  dUfm- 
ffif.  1877,  378,— lour  bundled  and  one  p rains  of  fViditim  salLcylatc  laktn  in  twtiv^hoan. 
Lomtnn  Lanret.  i«76,  fl,  fifli ;   Berlin.  Alin.   U^'ochnschrift .  (876^  No.  4,  8:  afid  tfafl. 

7  In  the  case  recorded  in  (he  J^rgtnvi  Med.  Afonlkiy,  June,  1*77,  forty-eight  gmins  of 
the  nrid  were  inker  In  four  Iionrfi.  The  symplnTns  wcrt  violent  vinnitinif  <  headaehc.  U»»l 
iincon4cmu<in^«,  and  stertorous  breaihing,     Dcach  occun'^d  forty  hours  aTivT  (he  ini 
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In  rare  inatances  even  the  therapeutic  use  of  aalicylic  acid  haa  pro- 
duced severe  akin  eruptions-  The  form  has  been  sometimes  like  that  of 
Urticaria,  ia  other  cases  it  has  been  exanchematous,  hullatous,  or  even 
purpuric  and  gangrenous-* 

In  some  cases  oi  salicylic  acid  poisoning  the  mental  disturbance  haa 
been  prolonged  a  week  or  more.  It  is  stated  that  upon  drunkards 
the  ac!d  acts  very  urtfavorably,  violent  delirm:!!  bi^mg  a  common  and 
early  symptom  oF  lis  inilucncc.  There  arc  alao  some  persons  whose 
idiosyncrasies  are  such  that  mental  disturbance  is  produced  even  by  mod- 
erate doses  of  the  acid.  In  some  cases  the  delirium  is  cheerful,  in  others 
it  ia  melancholic  in  type.  In  the  mildest  form  it  is  manifested  only  by  a 
tendency  to  dream  actively  and  to  talk  during  sleep,  tn  other  cases  the 
roaring  in  the  ears  soon  becomes  associated  with  disturbances  of  vision, 
which  grow  more  marked  until  the  patient  not  only  sets  objects  in  false 
appearances  and  colors  but  has  absolute  illusions.  The  hallucinations 
are  apt  to  take  the  shape*  of  animals  such  as  are  seen  in  delirium  tremens, 
but  there  is  usually  litdc  or  no  Icrror,  and  the  troops  of  images  may 
rnarch  to  beautiful  music.  In  other  cases  the  delirium  amounts  to  acute 
mania,  with  resdessness,  violent  outcries,  and  even  a  fury  of  fighting 
(],  Krueg").  Mydriasis  and  amblyopia  like  that  caused  by  quinine 
have  been  noticed  in  a  number  of  cases,  but  Gibson  and  Felkin  "*  report 
excessive  myosisj  witii  loss  of  the  light  reflexes. 

When  given  to  dogs  by  the  mouth  in  large  doses,  salicylic  acid  is  said  to  be 
usually  vomiLed.  AccordinR  to  Loborde."  when  from  four  lo  five  grammes  of 
sodium  salicylate  are  inreUed  into  the  vein^  of  tlic  do^  the  ^Ji^^  rrsult  Is  n  slight 
acceleration  ot  the  heari'^  actiikn  and  of  breath[ng  ;  this  is  tollowied  by  efTons  at 
vomitingf  quietude,  loss  of  muscular  strength,  with  a  decidedly  atajilc  gait,  het>e- 
tude,  stupor,  dyspncea,  general  convulsions,  and  death  from  asphyxia. 

Nervous  System. — So  far  a3  we  know,  the  therapeutic  dose  of  salicylic 
acid  has  no  distinct  action  upon  the  nervous  system,  unless  it  be  the 
peripheral  ends  of  the  auditory  and  perhaps  other  nerves  of  special  sense, 
the  dnnilus  aurium  caused  by  it  indicating  that  upon  these  organs  it  acts 


do»c.  Out  belief  is  thai  either  mucb  more  of  tb«  acid  thim  furtycight  ictaiiia  woa  Lakt:n, 
UT.  what  ia  more  pFul>ab1e^  dcatk  was  Trom  sonie  other  cauAe-  (See  also  SFrd-  ttrtd  Sui£. 
Xepirrtrr,  i^S.)  There  Ls  no  prubabillCy  that  in  the  alleged  caseof  puiauningrcpurlcd  t>y 
FranV  O^ston  [£ri/.  iJfed.  Jtvrn.,  ii56^.  i,  SSg)  tht  snlicytaCe  had  Bnythina  lo  da  vfiih  iWc 
tmlovr^rd  aymplomsiiT  TFSUlt.  The  tost:  rcpurlcd  b^  Dinncuf  (  Th^Je.  pBiia,  1878),  alao 
that  or  Empi^  and  (lublcr  {Buil.  de  i'Aiiad.  Med.,  1377).  mc  bave  not  had  opportunity  to 
eiainiiie-  It  Is  wonhy  of  remark  [hat  Jn  the  early  hlfllory  of  the  u&r  oJ  the  ealkylatcs 
disagreeable  ayrnptoms  appear  to  have  been  presenr  much  more  frequently  than  of  later 
years,  and  it  is  very  pfoJalik  thai  Id  many  caacs  such  symptoms  have  been  due  lo  (lie 
presence  uf  impurities.  Tbu^.  paTQcmotic  arid  \^y.  hrrn  Iscrjaccd  IntnL  commercial 
salicylic  aciiJ  by  Hun^itan.  Boib  ii  and  orihocresotin  acid  have  been  found  hy  Char- 
teris  to  be  very  fatal  polwns  to  the  lower  animals,  prcducln^  general  paralysis  and  death 
from  asphyxia.  Ont  i-raiti  uf  ortlKJcrcsoll*;  acid  uml  tvro  grains  of  paracTesolfi;  acid 
caused  death  in  three liDura  in  rabbits  wei^hintc  two  pounds  {Brit.  .}fed.  /oitrji..  1891 1 1-)- 
•  /ojtm.  Cktanetm^  and  GeHito-Urin-  Diseases.  i3g6;  sec  espedftUy  Deulsch.  Mid. 
If'otkennJir..  1886, 

37 


578 


GENERAL   REMEDIES. 


aa  doos  quinine.  The  symptoms  of  salicylic  acid  poisoning  indicate 
ihe  drui;  does  acl,  when  in  overwhelming  dose,  upcrn  the  cerebral  ronn 
how  far  other  portions  ol  the  nervous  system  are  aBectcd  is  al  prta« 
uncertain- 
According  to  Sfe,  neither  Ihe  reflenes  nor  the  general  fi^nsibiUiy,  northtm 
ducting  power  of  Iti«  nt^rvc-lrunks  are  f^nsibly  Linpslred  m  the  lower  aninubfo 
»^iied  hy  a  5'ilicylRCc>  but  LiLborde  states  that  a  drachm  of  the  salicy!<iir  vtA 
pr'Kliice  in  a  dog  profound  cutaT]t<nis  anasihesia  ;  and  Bocht^f omaine  afJirms  ihiE  < 
the  frog  the  drng  depresses  the  spinal  cord,  it  may  be  to  the  point  of  paralj^s 

J^^^irahffrt.— The  respiratory  phenomena  produced  by  sialicyUusia 
the  lower  animals  ;ire  said  to  be  quickening,  followed  by  slowing,  d  the 
respiration,  with  gradual  failure  until  death  from  asphyxia  results.  The 
slowing  and  final  paralysis  are  probably  due  to  a  direct  action  upon  Ac 
respiratory  centre.  The  primary  quickening  has  been  ascribed  with  plai» 
bility  to  irritation  of  the  pulmonary  vagi,  though  It  13  probable  thai 
is  primary  stimulation  of  the  respiratory  centre. 


aii^ 


When,  in  Kobler's  experimenls,  the  pneumogastrics  were  divided  darii 
period  of  retardation,  the  frcquenq' of  the  respiradon  was  stjll  further  It 
Dajie*sk>  "  pr-itliitd  scclicm  uJ  the  vagi  before  exhjhiting  the  drug  and  during  * 
fin;l  Singe  of  acceleniled  breathing.  In  Ihe  fir*t  instance  he  found  that  the  tireatt*^ 
wzia  only  slightly  accelerated  by  the  drug  ;  in  the  second,  thai  the  quickened  n^ 
ration  fi:ll  to  the  !;ame  slowness  that  is  i^cen  in  the  unpoisuned  animal  widictf 
pneunioga?:<tnc5^  His  ejfpcrinicnl:^  were  loo  few  to  he  conclusive,  but  indkatoAb 
correctness  of  his  deduction. 


MiiSflts. — According  to  Charles  Livon,"  salicylic  acid  has  a  di 
influence  upon  the  muscle -tissue  of  ihe  frog,  producing   a   primary 
crease  and  secondary  decrease  of  cxcttabiUty  and   altering*  the  chardi^tf 
of  the  muscular  contractions. 

CiTCuliXtion. — There  was  at  one  time  a  belief  not  only  among  clinidl 
but  also  physiologists,  that  salicylic  add  even  in  small  doses  decrea^c^i 
arterial  pressure.  It  seems,  however^  to  he  established  that  whilst  twi 
doses  of  salicylic  acid  do  depress  arterial  pressure,  moderate  doses  ettft 
no  such  Influence  ;  indccdn  Dancwaky  is  probably  correct  in  aascnin( 
that  they  increase  the  arterial  pressure  by  stimulating  the  vaso-nroUf 
centres.  The  final  fall  of  the  arterial  pressure  is  in  large  part,  if 
altogether,  due  to  a  direct  action  of  the  drug  upon  the  heart  Itself. 


E.  Maragliano,"  in  a  very  large  number  of  E*phygniographic  and  sphyj 
metrical  sludits.  fourd  iJie  arterial  pressure  usually  elevated,  and  nev^r 
by  ihcrapeutfc  doses  of  Ihe  drug.  In  1879  Hugues  Oltremare  •■  affirmed  thai  mo* 
er^Ie  dose^  ol  sodiun  Balicj'lale  increased  the  frequencj'  of  the  puke  and  thctf*- 
rirtl  pressure,  and  in  this  wea  sabgcquendy  confinned  hy  Danewsky,  AccorcfiiC* 
the  latter  obsen-ei.  allhotigh  ihe  fotce  and  encrgv  oJ  Ihc  cardiac  beat  are  incnMd 
by  thp  small  dose  of  ihe  drug,  yet  ihe  inability  of  the  salicylate  to  elevate  !i>e  ** 
rial  pressure  after  section  of  Ihe  spinal  cord  shows  that  Ihe  main  fiictor  in  the  ri» 
of  the  blood-pre^ure  \^  spasm  of  the  blood-vessels  due  to  stimulation  of  thr  <»* 
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raoioT  cenlrv«i  In  the  medulla.  Kohler,  Otlreinnre,  and  Di^newE^ky  have  found  thai 
after  toxic  doses  the  arterial  pressure  sleadily  Jails,  the  hearl-sln.*kt?  becoming 
weaker  and  weakpr.  and  finally  bting  cxtinguishcJ.  Kdhltr,  determining  that  the 
Fall  of  pressure  ia  not  prtvenled  by  pre^'[ous  sectk^n  of  the  deprtsacrs,  tlie  vagi» 
and  the  cervical  cord,  loe:irally  runrludts  Ihal  it  is  clue  Ui  sm  MXUtn  upon  the 
heart  itseU.  In  Pnul  Faval's  "  esperiment*i  upon  the  isolate*!  he;in  of  the  frog, 
Fmall  doses  ol  salicylic  acid  had  ru>  perceptibl*:  influence,  aldiougb  large  doses 
paralyzed  the  viscu9. 

yVi//n'//t>rt.  — The  experiments  of  Haig,"  ol  S.  Wolfsohn,"  of  C  Vir- 
chow,"  of  E.  G.  Salomf,"  nf  M.  Kumajjawa,^  nf  F.  Tausk  and  B.  Vas," 
and  of  Bohland."  which  have  been  niadt^  upon  various  animals  and  upon 
healthy  men,  are  so  THimerous  arid  concordant  in  their  relations  as  to 
prove  that  In  the  normal  man  or  animal  salicylic  acid  and  \^  preparadons 
increase  io  a  aery  great  extent  the  eiitaiaaHon  of  urea  und  irrii:  add^  In 
the  experiments  of  Kumagawa,  the  uric  acid  was  increaacd  in  the  healthy 
dog  from  thirty  lo  scvtnty-lour  per  cent.  There  was  also  marked  in- 
crease in  the  elimination  nf  sulphur  compounds,  although  the  relation 
between  the  elimination  of  nitrogen  and  aulphur,  which  in  the  normFil 
animal  is  ftxed,  was  distinctly  dislurbed- 

The  question  whether  this  elimination  of  urea  and  uric  acid  is  the 
outcome  of  an  influence  upon  tissue  change  or  ia  due  Io  an  increased 
formation  of  these  substances  can  hardly  be  answered  positively  at 
present.  Schreiber  and  Zandy  "  would  seem  to  be  correct  in  believing 
that  [here  ia  increased  formation  of  urea,  but  the  experiments  of  Lecorchfi 
and  Salamon  indicate  that  in  rheumatiam  the  action  of  the  add  ia  rather 
in  favoring  elimination  than  increased  formation,  Thus^  these  observers 
found  thai  in  :icuie  rheumatism  there  is  under  the  iiifluence  of  salicylates 
an  increase  both  of  urea  and  uric  acid,  usually  lasting  three  or  lour  daya, 
and  then  foUoA-ed  by  a  lessening  of  the  excretion,  which  in  many  cases 
carries  the  elimination  of  these  substances  below  the  normal. 

Goaely  connected  with  the  subject  of  the  action  of  salicylates  upon 
rulrition  is  that  of  their  influence  upon  temperature.  Both  in  the  normal 
mar  and  in  the  lower  animals,  except  in  rare  cases,  even  the  largest 
therapeutic  doses  of  the  sahcylates  do  not  lower  the  bodily  teni|>eraiure 
( Fiirbringcr, ■*  Cedl,"  Dancwsky,  and  S^c).  It  b  probable,  however, 
that  salicylic  acid,  like  quinine,  has,  in  non-toxtc  doses,  some  control  over 
thermo-genesis  in  health.  Thus,  in  one  or  two  experiments  upon  him- 
self, North*  found  that  the  add  exerted  a  decided  influence  in  prevent- 
ing the  rise  of  bodily  temperature  normally  caused  hy  exercise. 

fn  fever  the  antipyretic  action  of  the  salicylates  is  very  pronounced  ; 
usually  in  about  fifteen  minutes  after  the  administration  of  the  drug  a 
profuse  sweat  appears,  which  is  soon  followed  by  a  fall  of  temperature 
that,  according  to  Justi,"*  reaches  its  maximum  in  about  six  hours.* 


*  The  STfltement!)  In  reE^rd  to  the  artlon  of  saiicyllr  arid  en  the  iinlEe  in  fever  vary 
so  much  nfh  to  su;ge«1  ihciT  when  any  drcifEfd  lew^enm^  nFlhe  rnrdinr  heal  Ancw^  nrrur,  It 
IS  dependent  upon  the  fnll  ol  temperaiure,    ThuK,  Garcin  {Jouwh.  de  Thirap.^  1S76,  »£j. 
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The  sweating  U  prnfiuc  aiid  exhauating.  amounting,  accordiiig  to  Ewald."  cut 
rarely  to  seven  huniired  iiTid  fifty  grammes.  The  per^iraiion  can  ^canr^ely  1v  dto 
chief  fador  in  Iht  reiliicttori  of  lemperature^  as  lher«  appears  to  be  no  rebtko 
between  ils  amount  :Lnd  iht  degree  of  the  fall,  and  it  usually  ceases  beloK  6r 
latter  readies  its  maximum. 

In  what  way  the  (all  of  temperature  b  prcsduccd  w-c  have  at  preseat 
no  knowledge,  smce  in  the  only  exponments  upon  the  subject — those  ol 
Kobart  A-  Hare," — th<;  dos<:s  employed  were  not  suiTicient  lo  give  poa- 
dve  results. 

Kspei^inlly  v,-i[^  thr^  true  in  the  experiments  made  upon  animals  suffering  faooi 
fever.  Indeed,  there  wn^  iioi  in  iHo»e  ntiitiials  any  (a\\  ni  budily  lemperatLire  imdei 
tilt  iiifluentt  lit  Jie  salicylic  atJd  administered.  Ti>  iitiemiil  lo  re^ison  from  \he 
rt5ul&  reached  as  lo  the  meihod  ol  the  action  of  salicylic  acid  vhen  it  does  cause 
^1  m  bodily  temperature  seems  futile. 

SUMUIABT-— Sallcylto  neld,  and  to  a  Ibhb  de^ee  the  salleyl&tAa,  v 
liTltant  to  the  muoous  Toembr&ndS)  tbougfh  ii  is  proba.ble  th&t  Ui»  dis- 
order of  dig'Ofltion  produo&d  hy  tha  acid  and  5ta  ea1t«  is  chiefly  due  to 
tholr  inblbftUi^  tbo  <Lctlvlty  of  the  di^ostlTO  ferments.  Salic ylio  acif] 
ia  readily  absorbed  and  probably  olrculatea  In  the  blood  txa  o,  sodirUD 
or  otber  sa-lleyl&te ;  It  la  aliminated  partly  unchB-need  as  a  eallcTlBto) 
portly  ae  ealicylurio  acid,  the  green  disooloratlon  of  the  urine  belns 
due  to  indican^  or  perhaps  to  pyrocatechin,  "wbich  n^ay  bo  an  edncl 
&oin  tho  &cld.  Tho  elimmation  both  of  iLToa  and  uric  acid  ie  Incr^ind 
by  the  saLlcyl&tes.  It  13  probable  that  this  iBoreaee  ie  due  to  sotm 
action  upon  general  protoplaenUo  oherolcal  aoti^tiOB^  tbough  it  tnay 
be  that  the  salioylatoQ  inorea&e  chiefly  thd  elimination  of  formed  urea 
aud  urlo  acid.  In  fUJl  doses  saUoyUoaoid  oauees  aymptoma  reaemblizv 
those  produced  by  quinine,  but  after  larifer  doses  there  are  mydrlaalfl, 
marked  diaturbflJice  of  respiration,  ffreat  nervous  proatration,  delirimn. 
dyepnoeai  atid.  If  the  dose  hae  been  largre  enoxi^h,  death  by  reepiratory 
paraJysie^  Moderate  therapeutic  doses  appear  to  have  no  powerful 
InSuence  upon  the  oirculatiou,  such  obysioLoifical  evidence  ae  we  have 
Indloatin^  that  they  I tt crease  Arterial  preeeuresome^jrhat  by  exciting 
the  vaso-motor  centre  and  directly  inoreaslnir  the  oardiao  force.  In 
overdoeea  salloylioacld  causes  fell  of  the  arterial  preeeure,  partly  by  s 
direct  action  upon  the  heart.  Our  knowledge  of  theaotdon  of  the  add 
upon  the  nervoue  syatem  is  very  Imperfeot.  hut  It  seema  to  be  a  de- 
profis&nt  of  the  rcotor  nervous  centree.  Moderate  doeea  IncraaAs  tho 
frequency  of  the  reapiratlou,  probably  in  part  by  an  actjon  opoti  tb« 
peripheral  pneumoKaatrice,  but  chiefly  by  a  direct  influence  upon  the 
respiratory  centre,  Toilo  doaea  paralyze  the  respiratory  centre.  Ihs 
action  of  esUcyllc  acid  upon  the  temperature  of  normal  rrTftT>  le  sUght 
and  Inconstant,  unless  to^o  doeee  be  siven;  In  fever  its  antapyrecie 
Influence  Ls  pronouQoed,  but  -we  have  no  esaot  knowledire  ae  to  the 
method,  i 

Therapeutics. — The  salicylates  were  originally  introduced  by  E  H 
Butt*  for  the  purpose  of  reduclne  temperature  in  typhoid   and  other  ~ 


Oulmonl  ite  Pragr?^  Jtfiid..  iSyj.  567),  and  MmIi  {Drit/schej  Arcfth'.  Jt^iL,  59?)  ha»t 
nil  obsrivcU  Lhc  pulsc-ratt  Iq  full  with  the  fever  heot,  whik  L.  Schrocdcr  afHimi  tMi 
nfter  modtraie  doits  the  pulat  in  slackened  ►  alter  large  ones  quickened^  and  Ewvld  ^d 
other  oljscrvuri  start  that  ii  ia  usUBllif  nft  nficcicd. 
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feveis.  but  have  been  superseded  by  various  agents  whicli  are  not  only 
more  tffeciive  but  more  sure  and  less  disagreeable  in  their  action.  In 
1876  Strieker,**  of  Berlin,  using  salicylic  acid  as  an  antipyretic  in  acute 
rb^umaiism,  discovered  the  extraordinary  antirheumadc  influence  of 
the  salicylates,  which  have  come  to  be  the  stanJard  remedy  in  all 
forms  ol  rheumatism.  Of  all  kiiown  ayents  the  salicylates  are  possessed 
of  ihe  most  power  for  good  in  acute  ijtjktmtncdory  rhtitmatism.  in 
subacute  or  mitscular  rheumatism,  xa  rkaimalk  in^ttritis  and  other  Ir- 
regular forms  of  rheumatism,  and  are  oflen  temporarily  of  great  service 
even  in  chronic  rhnt-maiism.  In  gout  the  powers  of  the  salicylates  for 
go<rd  are  much  less  than  they  are  in  rheum^cic  diseases,  but  in  all  of 
the  n^ular  forms  of  gouty  diseases  a  salicylate  should  be  tried,  and 
will  often  be  found  to  be  of  temporary  service  ;  they  usually  combine 
well  wiih  colchicum.  Clinical  experience  has  demonstrated  that  in 
these  various  conditions  the  salicylates  seem  to  be  palliative  rather 
than  curative  ;  in  other  words,  thai  they  for  the  present  modify  and 
overcome  the  rheumatic  symptoms,  but  that  they  exert  no  permanent 
induence  upon  the  diathesis  which  is  the  basis  of  the  disease.  In  septic 
simulations  ot  rheumatism,  such  as  gonorrk^^al  rheumatism^  and  in 
rh^ntnotoid  arthritis^  the  salicylates  are  rarely  of  any  service.  In  rheu- 
matic angina  and  in  guijisv.  which  seems  to  have  some  relation  to  the 
rheumatic  diathesis,  the  salicylates  often  do  good  ;  they  arc,  however,  of 
iw  value  in  diphtheria.  At  one  time  the  salicylates  were  used  to  a  con- 
siderable extent  in  chronic  cysfi/is  and  chrtmic  pyetiiis  for  their  influence 
upon  the  inflamed  mucous  membrane,  but  at  present  arc  rarely  employed. 

The  salicylates  have  been  used  to  some  extent  as  antiperiodics,  but 
the  general  drift  of  experience  coincides  with  that  of  Helley,  who  found 
salicylic  add  to  fail  in  severe  cases  of  malaria,  and  to  require  a  longer 
time  for  the  cure  of  mild  cases  than  does  quinine. 

As  alterative  diuretics  the  salicylates  have  been  commended  by 
Armin  Huber*^  and  other  clinicians"  in  the  treatment  of  ac^tc  and 
chronic  phtirisy  with  watery  eRusions. 

Ust  as  an  Antiseptic-- — Salicylic  acid  was  originally  brought  to  the 
notice  of  the  profession  on  account  of  its  inhibitory  influence  on  putre- 
faction. Kolbc  **  found  that  0.04  per  cent  had  great  influence  in  prevent- 
ing souring  ot  milk.  Bucholz  states  that  0.15  percent,  is  sufHcient  to 
prevent  the  development  of  bacteria  in  ordinary  organic  mixtures,  and 
thai  the  influence  of  0.005  P^^  cent,  is  plainly  visible  ;  o.  3  lo  o.  4  per  cent, 
of  the  add  killed  bacteria  in  vigorous  growth.  The  sodium  salicylate 
was  about  equal  to  the  pure  acid,  0.4  per  cent,  destroying  the  bacteria. 
In  the  preservation  of  urine^  Meyer  and  Kolbe  "  found  that  one  part  of 
salicylic  acid  to  two  thousand  parts  of  urine  was  suBdent  to  prevent 
putrefaction. 

Salicylic  acid  has  been  used  to  a  con^derable  extent  in  the  prepara- 
tion of  beer  and  wine,  and  for  the  preservation  of  variotis  articles  of  foodn 
On  February  7,  1881,  the  French  government  interdicted  this  use^  and 
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ia  1335  a  commission  *^  appointed  by  the  Academy  oE  Mediciae  of  Faro, 

At  the  suggestion  of  the  MinisttT  of  Agficulture,  reported  that  it  b  proved 
tliat  the  prolonged  employment  ol  e^'en  very  small  amounts  of  salicylk 
acid  is  dangerous,  and  that  in  susceptible  individu^,  and  especiaJly  id 
aged  persons,  it  is  apt  to  cause  diaorder  of  digestion  and  renal  di&ease. 

Thert?  can  be  no  doubt  that  salicylic  acid  is  capaWe  of  accomplisl 
much  in  antiaq^tic  surgery,  but  it  is  at  present  ra.rely  used. 

LotaIl>,  salicylic  acid  is  a  distinct  stimulant;  in  the  cxperimeDts^ 
Hodara*  its  prolonged  contact  with  the  skin  caused  swelling  of  ihc  epi- 
dermis, followed  after  a  time  by  deaquamation  or  exfoliation,  the  cast-ofi 
flakes  having  a  thickness  in  direct  propordon  to  the  strength  of  the 
preparation  used.  When  the  application  was  continued  for  sotne  days 
cedema  and  necrosis  of  the  epithelium  resulted.  It  is  also  much  used  by 
dermatologists  in  various  skin  diseases  when  there  is  pronounced  thiclEett-_ 
ing  of  the  epidcrmb. 

In  1875  Hilt  called  attention  lo  the  irritation  of  the  pulmonic  mui 
membrane  in  workmen  engaged  in  the  manufacture  of  salicylic  add.  iUid 
various  specialists  have  employed  it  as  a  local  remedy  in  the  trcauncq^H 
chronic  laryngeal  and  pulmonic  inllammatiors.  ^H 

Administration, — In  the  administration  of  salicylic  add  or  its  salts 
it  is  of  importance  to  ej^ertise  care.  The  acid  itself  is  loo  irritant  lo  be 
exhibited  in  doses  of  over  hve  grains^  and  ij  used  should  always  be  ia 
capsules. 

Sodium  SahcylaU  (SoDii  Salicvlas,  U,  S.  )  is  a  freely  soluble 
very  unpleasant  to  the  laate.  but  efficient.  Ammonitim  Sa/icy/ute.  noa- 
official,  is  also  freely  soluble,  is  somewhat  less  unpleasant  lo  the  taste  than 
the  soda  salt,  and  for  most  purposes  is  preferable  to  it.  The  S^ranttmm 
SalicyUte,  non-official,  is  a  valuable  compound,  which  slowly  yields  up 
its  salicylic  acid  in  the  alimentary  canal,  and  has  the  great  advantaj^  d 
being  much  less  apt  to  derange  digestion.  It  is,  however,  too  slow  in  itA 
influence  to  be  used  when  a  quick,  powerful  ef!ecl  of  the  salicylates  is 
desired.  When  small  doses  only  arc  to  be  employed,  the  ammoniuo 
salicylate  may  be  combined  with  the  strontium  salicylate  in  capsules.  Id 
some  cases  five  grains  of  each  salt  thtis  administered  are  well  borne  by  the 
stomach.  When,  however,  salicylates  are  to  be  employed  in  lArge  doses, 
they  must  be  given  in  solution,  and  should,  utUess  under  very  exceptional 
dfcumstanccs,  be  administered  in  milk,  and  preferably  not  aiter  a  meal, 
lest  they  intcricrc  immcdiatdy  with  gastric  digestion.  When  large  doKS 
of  the  salicylates  are  to  be  taken,  strychnine  and  often  tincture  of  digfitalo 
should  be  given  wiih  them  to  overcome  their  depressing  eRects.  lo 
severe  cases  a  much  l>ctter  result  is  usually  obtained  by  administering 
large  doses  of  the  salicylates  with  frequent  interruptions  than  by  giviii| 
the  salicylates  repeatedly  in  small  quantities.  Often  the  salicylates 
best  given  every  other  day.  The  Oil  of  Gaultheria  is  as  prompt  ti 
influence  as  is  the  ammonium  salicylate,  and  may  often  be  combioed 
it  or  used  by  itsdf. 
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The  maximun:  daily  dose  oi  ihe  salicylates  may  be  set  down  as  one 
hundred  grJtn^  1^6.5  Gm.  j,  though  in  rare  cases  oaly  is  it  well  to  give 
over  scvcnty-ftvc  grains,  and  usaally  less  will  suffice.  In  chronic  cases 
thirty  grains  {2  Gm. )  is  an  average  dose.  The  occnrrenoe  of  tinnitus 
annum  is  an  evidence  of  systemic  intoxication,  and  should  be  ihe  signal 
for  the  lessening  ol  the  dose, 

OL,EUM    GAULTHERtA— OIL   OF   OAULTHERIA.     U.3. 

Oil  oE  gauhhcria  is  a  very  volatile,  slightly  sUav-colored  liquid,  of  a 
penetrating  peculiar  odor,  ninety  per  cent  of  which  is  r*»ethyf  saii^taie. 

Merhyl  salicylate  is  a  Mihsiinninrnxjripound  in  which  one  atom  of  the  hjrdrogen 
of  salicylic  acid  has  b«en  rtpliiced  Ly  :i  molec^ult  i^f  methyl,  CHj.     The  formula  of 

salicylic  add  is  Q-jW^^  \  of  mclhyl  ^icylale,  C7  !  ^^  \  Oj. 

When  oil  of  gaultheria  \a  taken  into  the  aiumal  system,  one  atom  of  caition  and 

two  ntoms  rf  hydropcn  in  the  methyl  are  removed  by  oxidation,  and  C7  {  JJf  )  Oj 

becomes  C7HaO[.     C7  ,  ^jj_J   J  Oa  has  nn  dlomic  weig^'  '*f   'S't  while  Ihe  atomic 

wei£:ht  of  CtHaOa  is  [38 :  si>  thai  die  adminihtraiion  of  one  hundred  ^nd  lifiy-t\vo 
grains  of  methyl  E^alicylait  ought  to  be  equivalent  to  the  ^viag  of  one  hundred  and 
Ihirty-eight  grains  of  salicylic  acid. 

As  one  hundred  and  sixty-nine  grains  of  oil  of  gaultheria  contain  one 
hundred  and  fifty-two  grains  of  methyl  salicylate,  ihey  should  be  equiva- 
lent to  one  hiindrcd  and  thirty-eight  grains  of  salicylic  acid. 

Oil  of  gaoltheria,  Oil  &f  Sweet  Birch  [^Qleum  BetUL-E  VOLATILE, 
U-  S. ),  and  the  Methyl  Salieylaie  prepared  synthetically  (Methyl  Sa.li- 
CYLAS,  U.  S. )  are  so  similar  in  composition  that  they  probably  have  the 
same  action  upon  the  human  economy,  but  this  is  not  ccrtaitt,  and  the 
apothecary  should  always  put  up  the  exact  drug  prescribed. 

The  ciuesiion  whtfCher  the  n:itur;il  saticylic  arid  of  the  oil  of  gaullheria  has  any 
different  physiological  action  from  the  artificially  prepared  but  chemically  Jdtntical 
acid  has  l>ten  elaborately  investigated  by  B,  J,  Stokvis/^  who  reaches  the  conclu- 
sion Ihat  there  is  a  marked  quantitative  difference,  the  natural  acid  being  disdnclly 
less  poisonous  than  the  artificial. — a  circumstance  which  he  believes  to  be  due  to 
the  superior  osmotic  properties  of  the  natural  acid,  causing  it  to  be  more  rapidly 
eliminaled- 


Oil  of  gaultheria  is  more  irritant  than  the  other  salicylates,  but  is  ca- 
palilc  of  causing  all  the  ordinary  symptoms  of  salicylic  acid  poisoning. 

An  ounce  produced  violent  pastro-inii:sliniil  iiritation.  fullowed  by  convulsions, 
coma,  and  death  in  fifteen  houri^,  Pinkham."  In  Juvei's'"  case  a  half-ounct  canwd 
death  ;  but  the  same  amount  has  been  recovered  from  {Galloher"),  probably  on 
account  of  the  vomiting  induced,  H,  C.  Wood  and  Hobart  A,  Harc'^  have  shown 
that  the  physiological  action  of  Kaultherin  is  the  same  as  that  of  salicylic  acid,  and 
that  theriijx:utic  doses  are  eLitirely  decomposed  in  tlie  system,  although  tonic 
anirjiiTitij  may  escape  in  part  unchanged. 
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OU  ai  g^aulthcria   may  be  adjninistcicd   in  emulsion  or  in 
doses  of  from  ten  to  tifteen  Tnimms  (0.6-1  Cc),  repeated   accoi 
drnim*! lances.      We  have  given  as  high  as  one  hundred  and  fifty  dra^ 
of  it  in  twenty-Four  hours,  though  few  peisoos  will  bear  more  than  Mkri 
this  amount,  ^^M 

The  continuous  soaking  of  rheumalic  joints  in  oil  of  wintergrem  is 
often  of  service.  Linosaier  and  Lannois"  have  found  that  absorption 
throuKh  the  skin  occurs  so  quickly  that  the  salicylic  acid  can  be  dctecied 
m  the  urine  within  half  an  hour  after  the  application. 
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SAt^ICINUM—SALlClN.     U.  S. 

The  glucoside  Sn/tn'ti  is  obtained  from  the  bark  of  the  willow  (^Sa/f^) 
and  oilier  trees.  It  occurs  in  tabular  ci"jstals  or  in  white,  shjnlng  needlo, 
soluble  in  about  thirty  parts  of  cold  water,  very  soluble  in  hot  water- 

The  physiological  action  of  salicin  is  very  feeble^  since  in  Ranke't 
case  three  ounces  cf  it  produceil  no  notable  effect  It  is  rapidly  abscidm! 
and  almost  as  rapidly  decomposed  in  the  system^  its  educts  appearing  in 
the  urine  iifteen  to  thirty  minutes  after  its  ingestion.  According  to  Huse- 
mann,'  a  portion  of  it  fails  to  undergo  change,  salicin,  as  well  as  saligenin 
and  salicylic  acid,  appearing  in  the  urine  of  men  who  have  taken  it  fmly. 
Indeed,  in  Falck's  ejiperiments  upon  the  dog,  the  bigest  portion  of 
injected  into  the  blood  escaped  from  the  kidneys  unchanged^ 

According  lo  Scarpetti,'  salicin  inhibits  functional  activity  of  the  r«^ 
and  white  blood- corpuscles  similarly  to,  but  less  powerfully  than,  quinine 

The  assertion  of  Maclagan/  that  salicin  Is  a  specific  in  acute  rbeu- 
m^itism,  although  ii  received  some  confirmation  from  H.  Senator,"  has 
not  stood  the  test  of  lime.  It  b  probable,  as  bcHcvcd  by  Senator,  ihai 
any  therapeutic  activity  possessed  J>y  salicin  depends  upon  its  conver^oa 
in  the  system  into  salicylic  add,  and  as  this  conversion  is  very  slow  and 
imperfect,^  it  is  plain  that  the  remedy  must  be  very  interior  to  salicylic 
acid.  The  dose  recommended  by  Senator  is  two  to  two  and  a 
drachms  {8-10  Gm. ). 


Salol,  U.  S.,  is  a  while,  tasteless,  insoluble  cryBtalline  powder, 
bintly  aroma  lie  odor. 


I 


Salol  is  a  derivatixc  of  salicylic  add,  one  atom  of  the  hydmgcn  of  the 
having  littn  replaced  by  phenol  It  Ijtiongs  10  the  ammatir  ethers,  arid  maj  he 
considered  cViemieally  as  a  phenol  salicj'late.  Originally  prepared  by  Voo  Nendti, 
of  Ecme,  it  was  introduced  into  medicine  by  H.  Salili.^ 


Salol  is  broken  up  by  alkalies  into  its  constiiuenLi.   so  chat  in 
upper  intestinal  tract  it  underg-ocs  decomposition,  yielding  about  ihii 


*  Semitnrhn.4  rtFtr?ct<ff1  qllrylic  nrid  In  Eht  urint  ^Iiry  hnur^  nfterflie  inge^oo 
ulngU  diAe  of  ■;aliclTi. 
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six  per  cent,  of  phenol  and  sixty-four  per  cent,  of  salicylic  acid,*  Ji  is 
capable  of  producing  tinnitus  aiiriitm  and  other  evidences  of  salicylic  add 
action  aa  wdl  as  the  black  urine  and  syjiiplonis  of  carbolic  add  pifison- 
ing.  It  is  said  to  be  less  powerful  as  a  poison  than  are  its  ununited 
ingredients,  probably  because  it  is  broken  up  slowly  and  escapes  in  part 
unchanged.  Kumagawa'  has  found  that  it  increasts  nitrvj^encus  elimi- 
nation. 

Salol  has  been  used  to  a  considerable  extent  as  a  sul>stitute  for  sali- 
cylic acid  in  acute  and  subacute  rkfumafis/t.  but  it  is  evident  that  a 
large  amount  of  carbolic  add  which  it  carries  with  it  must  seriously  affect 
its  influence,  and  clinical  experitncc  shows  that  it  affords  only  a  very 
uncertain  method  of  administering  ^licylic  add.  According  to  the  re- 
searches of  Leanik."  it  ia  so  feebly  germicidal  as  to  have  practically  no 
inHucncc  upon  the  bacteria.  The  products  ol  its  decomposition  in  the 
intestines  are^  however,  very  active  gerniiddea,  and  it  would  appear, 
therefore,  to  be  one  oi  the  best,  if  indeed  not  the  most  effective,  of  the 
intestinal  disinfectants,  and  ia  much  used  as  such  in  typhoid  fever,  intes- 
tinal indigestion,  and  other  complaints.  The  uncertainty  of  the  action 
of  this  cliiss  of  intestinal  ilisinfectanls  ia,  however,  well  shown  by  the 
experiments  of  Kumagawa,  who  found  that  in  animals  large  doses  of 
salol  failed  to  produce  lessening  of  the  urinary  indica:!  or  of  the  intestinal 
bacteria. 

Bxlernally,  salol  has  been  used  aa  an  antiseptic  by  surgeons,  but  Js  of 
little  value.  The  ordinary  dose  is  ten  grains  (0.6  Gm,)*  but  one  hundred 
grains  a  day  have  frequently  been  given  without  producing  any  serious 
effect  ;  evidence  that  a  large  proportion  of  ihe  salol  escapes  unchanged 
from  the  intestines,  since  that  amount  of  the  drug  represents  thirty-six 
p^ns  of  carbolic  acid.  As  an  intestinal  disinfectant  it  should  be  admin- 
istered in  capsules  one  hour  after  meals. 

Death  is  said  to  have  been  caused  bj-  fifteen  grains  of  saiol/but  tfiis  seems 
incredible.  Hesselbach  calls  atlentior  to  the  influerce  that  carbolic  add  has  upon 
the  cortex  of  the  kidneys,  and  believes  thai  the  long-ccrntinucd  use  of  cvca  small 
doses  of  balol  ia  dangeious  wheiL  Lbost^  organs  dre  diseased. 

r  01  the  various  other  compounds  of  salicylic  acid  which  have  bce^ 
produced  for  use  in  practical  medicine,  a  few  are  of  sufficient  importance 
to  require  mention  here. 


Ewald  aflirinB,  api  the  result  cif  fiiieriniciita]  rrsearcb^  lliat  ^alul  ia  not  dccoiii- 
|n  the  stomach,  bul  immoliflLcly  ujkjh  iui  cntrauie  inltf  iHc  iiitcsliTica,  and  that 
Ibe  products  uf  dccuuipusllion  a[>peu-  almost  £t  once  In  the  urine  in  iht:  furm  a\  tuih- 
crloi^C  add.  which  yieliU  a  red  precipitate  with  Ferric  chloiidc.  EwaJd  propuaca  lakinK 
advant^e  uf  llils  fact  la  order  lodelermine  Lhe  rule  ^L  wliich  fond  pai^c:*  (rum  ihi;  sldm- 
acfl-  The  urine  of  seven  persons  in  sound  heullh  ofTurdeJ  llie  lalrcylunc  acid  reaction  in 
Irvrn  ont'hall  to  three- quarltrs  of  an  hour  after  ihe  mK<^(i*^n  t'f  <lic  druji,  bul.  in  seven 
ciscfl  of  gAbtric  dilatation  wlih  weakness  of  (he  muacubr  coal  of  the  aiomath  two  ti>  ihrce 
hnurti  were  required.  More  recent  clinicaf  e-xptriments,  however^  throw  sreal  dyubl 
upon  the  value  tllhe  Icsl  (see  Berlin.  Klin.  Woc/ieHSih,,  i68»j  livl.  975), 
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Aspirin,  a  cnitibinalion  ol  saUcyMc  acid  and  ax:et/tr  occurs  in  wi 
crystalline^  insoluble  needles,  of  an  agreeable  U^te,  which  undergo 
composition  in  alkaJine  fluids  with  the  3(*paration  of  salicylic  acid,  and 
are  therefore  chiinged  Ly  the  intesunal  fluids.  As|jirin  has  been  ustd  in 
the  same  dose  and  for  the  same  purpo^ea  as  sodium  salicylate,  and  ia 
affirmed  by  Julias  Wo}julmulh,*  by  Witthauer^  and  otbera  to  be  extremely 
effective  in  rkrrimii/fsnr  and  to  have  very  little  influence  upon  the  digestion- 
It  hiiS  not  been  siifiiciently  long  in  use  for  its  value  to  be  detenniaed.    ^^ 

Salophen,  Aceiylpar^midopficnyi.  contains  50-9  per  cent.  oJ  salicjfl^^ 
acid,  occurs  in  white^  crystalline,  insoluble  leaflets,  and  is  said  to  undcr^ 
decompw?icion   in  alkaline  solution.      Siebel  stales  that  it  yields  salic)4ic 
acid  in  the  alkaline  inieslinal  juices.      It  has  been  largely  used  by  vana| 
German  clinicians  in  all  forma  of  rh^utniLiisrtt,  and  it  ia  alleged  that 
almost  eiqual  in  this  disease  to  the  ordinary  salicylates   and   much 
disturbing  10  the  digestion.      Daily  dose^  forty-five  to  seveniy-dve 
(3-^.85  Gm,). 

Betol  of  Sahli/  or  Napktkatol  of  Kobcrt.  is  the  ^-oaphtol  e 
salicylate,  and  occurs  in  small,  white,  resplendent,  almost  tasteless 
tals,  insoluble  in  water  It  is  a  compound  analogous  to  salol,  but  having 
the  base  of  naphtol  instead  of  phenol,  ^nd  yieldin^t  in  the  inleatinal 
juices^  salicylic  acid  and  naphtol.  It  contains  ten  per  cent,  less  sali- 
cylic add  than  does  salol,  and  has  the  further  disadvantage  of  possessing 
a  much  higher  nielling-point,  and  therefore  of  splitting  u]?  less  readilv 
into  its  component  parts.  It  is  of  very  litUc  value  in  rhi^untatUm,  but 
has  been  considerably  used  as  an  intestinal  disinfectant,  and  is  especuUy 
recommended  by  Kobert  in  gonorrhortii  and  other  forms  of  rysfiiis 
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BENZOINUM— BENZOINh     U.  S. 

The  concrete  juice  of  Siyrax  Benzoin,  a  large  tree,  native  of  Si 
The  drug  is  saiJ  to  be  obtained  by  incising  the  tree  and  allo^'ing  the 
juice  to  harden  as  it  exudes.  The  finest  specimens  of  benzoin  consist 
of  tears  aggiulinated  together  ;  the  poorest,  of  brown  or  blackish  masset 
without  teai^.  The  fracture  is  reainoua,  the  surface  of  the  tears  smooth 
arid  whitish,  the  odor  fragrant,  the  taste  at  first  very  slight,  afterwards 
somewhat  acrid.  The  chief  constituents  of  benzoin  ate  resin  ^r\d  benzoic 
acid  ;  cinnamic  aciJ  is  also  frequently  present,  and  is  said  to  be  especially 
fouiid  in  the  white  tears. 

fffttSiJic  Acid  (AciDUM  Benzoicum,  U.  5.)  is  obtained  by  subli 
tion  of  gum   benzoin,      A?^  thus  preffared,  it  is  in  white  feathery  crys 
of  a  silky  lustre,  a  warm,  peculiar  taste,  and  a  fragrant  vanilla-like  od' 
due  to  the  presence  of  a  volatile  oil,  the  pure  acid  being^  inodorous- 


Benaoic  acid  is  widely  diatribuleil  through  the  vegetabk  kingdom,  coTUiii 
tbe  peculiar  principle  of  all  true  halsanis,  and  is  iiccaslnnalV  present  in  Ihe 
of  grjus-eating  aiiimak.     It  is  a  normal  constituent  of  castor,  and  has  been  d«* 
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tecled  by  Stligsohn '  in  the  suprarenal  capsules  o(  an  ox.  It  is  used  coivsideraUy 
ill  the  arts,  and  f^ir  thU  purpuse  is  prepared  from  ihc  ai[Lcd  hippuHc  acki  of  hitisc 
urine,  and  al»c,  it  a  aaid,  Irani  uaplitalin  :  Uic^c  fivmis  of  the  add  should  nevi^i 
be  used  Di^dJdnally. 

Physiological  Action. — Ltfoi/  Jd/on.—'^uzo'ic  add.  ualf^tis  in 
large  quantiti^  and  pure,  b  scarcely  irritant  to  mucous  membranes,  on 
which,  however,  it  exerts  a  distinct  alterative  influence-  As  a  germi- 
cide it  is  quite  active. 

AbsQfpHan  and  liliminniiii'n. — Benzoic  acid  is  abaorbcd  rapidly,  and, 
as  was  first  discovered  in  dogs  by  Wohler,  and  afterwards  in  man  by 
Ure,'  it  is  eliminated  chiefly  from  the  kidneys,  uniied  with  nitnigrrnjus 
atoms,  as  hippuHc  acid.*  It  has  not  yet  been  clearly  made  out  where 
the  nitrogen  necessary  for  the  formation  of  the  hippuric  acid  ia  obtained. 
Kuhne  and  Hallwachs  thought  that  the  conversion  occurred  in  the 
liver  :  but  the  researches  of  Meiaanet  and  Shcpard '  appear  to  show  thai 
it  really  takes  place  in  the  kidneys- 

The  conversion  does  not  hj^ppen  in  the  Intestine  or  in  the  blood,  since  after 
the  exhihjlion  of  large  doses  of  beruoic  acid  it  alone  can  be  delected  in  the  t>Jood  ; 
and  after  the  administration  to  rabbits  of  lorg^e  oirounls  of  h[ppuric  acid  by  thi; 
mouili,  only  tTdces  vi  the  letter,  with  \A7%f:  qudiilitiL-^  of  benzoic  atid.  con  be  found 
in  the  bluotl,  although  Eht^  hippiinc  ;tcid  ap[>Fiir;i  in  the  urine ;  f  iurlhac^.  modi^rate 
amounts  of  hippuric  acid  injeried  into  the  b^ood  cause  severe  syniploms  of  poison- 
ing, which  is  not  true  of  benzoic  ncid.  When  bf^nzcic  acid  ii  injec1«d  freely  into 
the  blood,  li  portion  esc-ipcs  Ihrtninh  the  fcidncy^  unchanged- 1  G.  Bun^e  and  O. 
SchnLLE^elKrg  have  <d<io  found  ihal  Jii  ihe  dog  wilh  TEiial  arttfrics  tied  no  conversion 
of  benzoic  into  hippuric  arid  occurs,  but  that  tying  of  The  ureters  does  not  interfere 
with  the  change.  They  have  also  succeeded  in  convening  benzoic  inlo  iuppudc 
add  by  passing  blood  conlainina  benzoic  acid,  with  or  without  glycocotl,  slowly 
through  ttie  kidneys,  removed  irom  the  Ihxly  direcUy  after  death.  PVuni  some  of 
their  exptrimenf?  It  would  seem  tfjai  the  blriod-corpuw:les  play  an  impoitant  rdU 
in  the  process,  as  when  serum  freed  from  blood-corpuwles  was  u*ied,  at  mosi  only 
a  trace  of  hippuric  acid  was  f*jrmt?d-  According  to  Meissner  and  Shepard,  some- 
limcs  ihv  benzoic  i^  converted  into  succinic  instead  of  hippuric  acid  in  man,  and  in 
Sickens  it  iii  liabitually  chanei^  into  new  products,  one  ol  which  is  nitrc^enous. 

Gftterai  Effects. — The  influence  of  benzoic  acid  upon  the  general  sya- 

is   very  slight.      The  largest  therapeutic  doses   never  produce  any 

mptoms,  unleSiS  It  be  chose  of  slight  gastric  irritation  ;  a  half-ounre  of 


*  Gusscron  Found  hippuric  D^d  ia  Che  urine  of  a  new-born  child  when  beqioi?  acid 
had  bccngiven  to  ihe  mother  jail  before  the  birth  (Hoffmamti  ttmd  SclnpaJirt'§  JaMresb., 
1873,  aSj).  Thff  «iiptrimt-iit3  oJ  Von  Schradef  ntid  of  Moaao  {Arf:k-  Kxpfr.  Path.  *. 
Pkarm..  1889.  mvi-J  Bcem  to  show  ihot  the  whole  of  the  Ingested  benioic  acid  esi:nprt 
with  the  urine, 

t  For  a  ifenerat  aurnmnrv  and  Lal<z9t  infonnatlon,  nee  paper  by  Van  de  Velde  and 
ikvii  (Ar^Ji./.  Exper.  Path.  u.  PhartH,,  nvii  189)-  V.  I'ouIbC  {Btttl  So£.  de  Mtd. 
Prat..  iSSS)  U5C3  the  kippurate  0/  Hmg  and lilkia,  affimiing  that  they  are  much  superior 
to  ttie  beiiioatC4  in  a*nifaeniafai  tys/His. 

%  According  to  ihc  ejperiraetitB  of  Th.  Weyl  and  B.  voit  Anrep,  if  beilzi>lc  «kl  be 
given  lo  mail  cr  animals  in  a  fi:brile  stale  n  much  Inrger  ptoportiotl  <A  il  than  u«Ual  t4 
Climlnaled  unchanged  {No^munn  urtd  *>rkuHj/be's  JaMrrsft..  xS$i.  447J, 
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ihe  acid  taken  by  Schreiberin  two  days  caused  only  an  increased  rapidity 
of  the  pulse^bcat  and  moderate  disturbances  of  digestion. 

W.  Grube'slaies  thai  in  massive  doses  ( i  to  5766  of  the  animal's  weighr )  il  priv 
duces  in  toxical  ion,  wilh  disturbance  o*  circulation  and  reepiration,  and  paralysis  ^ 
the  hind  feci,  and  that  the  antipyretic  influence  of  beiuoic  acid  is  greater  thari  ttul 
of  salicylic  jicid. 

Nutriiwii. — Some  authorities  have  believed  that  benzoic  acid  dbtincdy 
aflccts  nutrition,  but  the  Icslimony  as  to  the  action  of  the  acid  upon  the 
elimination  of  urea  and  uric  acid  is  so  contradictory  as  to  indicate  that 
il  has  no  constant  powerful  influence  upon  protoplasmic  activities  or  upon 
nitrogenous  cKminalion. 

Ure,  Leroy  d'EtiolIe^:,  and  E)«bouy  (quoted  by  Stills)  aflirm  that  the  uric  add 
isverj'  much  dim  mishcd  or  a[  together  absent^  whik  Carrod'  and  Keller*  assert  that 
its  quatitily  ri'mains  nomifll,  A^Hini  Crairod  afHrms  thai  llic  urea  is  very  inudi 
diminished  in  r|uanliiy.  KrMer  and  Mdssner  and  Shepard  declare  thai  it  is  not  af 
feded,  and  in  the  elaborate  experiments  of  Carl  Virchow/  sodmni  ben/oate  caus«I 
a  d^d«d  increase  of  the  nitrog:enou3  elimination  from  die  kidneys. 


It  is  commonly  asserted  by  clinicians  that  the  aciditj' of  the  unneis 
increased  by  the  administration  of  ln-nioic  acid,  and  it  is  probable  thai 
the  disappearance  ot  uric  add  crystals  from  the  urine  under  the  influence 
of  the  drug  is  due  to  the  conversion  of  insoluble  uric  into  soluble  hip- 
puric  acid,  W,  W.  As h h iirsc  *  asserts  as  the  results  of  experiments  made 
with  sodium  benzoate,  that  ihb  salt  docs  not  increase  the  acidity  of  ihc 
urinc^  and  that  the  mistake  of  clinicians  has  arisen  from  the  face  tlui 
in  cystitis  the  urine  has  its  acidity  increased  by  the  drug  because  the 
ammoiiiacai  fermentation  ia  checked  by  the  benzoic  acid- 

Antheptic  Influence. — In  April,  i373,  Dougall*  announced  that  ben- 
zoic acid  is  an  active  antiseptic.  Since  that  time,  numerous  experiments 
have  been  made  by  E.  Sidkowski,*'  Grube,  Buchcltz."  and  Fleck/'  with 
the  unanimous  result  of  ascribing  to  ben^ioic  acid  a  fifst  rank  in  destroy- 
ing bacteria  and  preventing  putrefaction.  In  most  of  these  investigatioos 
benioic  acid  was  shown  to  he  much  more  active  than  salicylic  add. 
Bucboltz  found  that  0.02  per  cent,  of  benzoic  acid  has  a  very  percepiiblc 
cficcl  upon  the  development  of  bacteria,  and  o,  i  per  cent,  inhibits  thctf 
growth  entirely  \  also  that  the  sodium  benzoate  is  no  less  poweriul  ihac 
the  pure  acid.  Komagawa  determined  that  benzoic  acid  acts  powerfully 
as  an  intestinal  antiseptic,  notably  reducing  both  the  indican  in  the  urine 
and  the  number  of  tjje  bacteria  in  the  intestines. 

TherapeutjcS- ^Benzoic  acid  is  a  valuable  remedy  in  subacute  ytaseX 
and  Tfspirataty  cniarrki^  also  in  chronic  br^nthitis.  As  an  antiiymotic  \\ 
is  considerably  used  by  ihc  Germans  in  diphtheria^  cryiipdas^  and  aUicd 
diseases.  Senator,"  of  Berlin,  alleges  that  in  daily  doses  of  about  three 
drachms  it  is  etjual  in  its  action  in  aadt  rheumatism  to  salicylic  add 
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Ure  first  suggested  the  employment  oi  benzoic  acid  in  uric  acid  gravel 
and  calct/Iiii,  because,  a5  he  [bought,  it  diminished  the  excretion  of  uric 
acid  ;  and  Golding  Bird  subscquendy  asserted  that  hla  clinical  experience 
had  shown  the  value  ol  benzoic  acid  in  uric  acid  diathesis.  It  certainly 
15  often  very  effective  in  causing  uric  acid  crystals  to  disappear  from  the 
udne.  In  the  phospfiotic  ;tnne  of  vesical  catarrh  benzoic  acid  often  acte 
mo3t  happily  :  it  checks  fermentation  in  the  urine,  aids  in  the  solution  ol 
the  phosphates,  and  acts  upon  the  mucous  membrane  of  the  bladder  as 
an  alterative  antiseptic.  In  ammoniacal  cystitis  the  drug  is  of  great  value, 
t  is  also  said  often  to  act  very  happily  in  acute  gcm^rrhaa. " 

Benzoic  acid  has  the  property  of  pTe\'enting  aniinal  fals  from  becoming 
rancid,  and  is  therefore  much  uspd  aa  an  addition  to  ointments.  More- 
over, it  exerts  a  peculiar,  often  very  beneficial,  stimulant  action  upon  the 
skin,  and  is  very  useful  in  such  conditions  as  chapped  hands,  lips,  or 
nipples,  and  even  in  Jis^tire  of  rhe  anus. 

There  would  see m  to  be  no  doubt  that  benzoic  acid  may  be  substi- 
tuted for  carbolic  or  salicylic  acid  in  antiseptic  surgery.  Under  the  name 
of  halsamnnt  frautnaticum,  a  preparation  practically  the  same  as  the  com- 
pound tincture  of  balsam  was  formerly  much  used  as  a  vulnemry.  The 
practice  has  gone  out  of  vogue^  but  the  diacovcries  concerning  antiaepsis 
show  that  it  was  well  founded. 

AnMi\isTR.Aruw, — Gum  benzoin  is  never  used  itself,  but  is  exhibited 
IE  the  form  o[  the  tincture  (TlNCTtJRA  Bekzoini— twenty  pcrccnti, 
U.  S. ), — dose,  one-halt  to  one  Huidrachm  (2--*  Cc)  ;  and  of  the  com- 
pound  tincture  (Tinctura  Bknioivi  Comk^sita — twelve  per  cent., 
TJ-  S.  ),  used  in  cbronic  bronchial  catarrh, — dose  one  to  two  fluldrachms 
(4-8  C,c.)-  Adeps  Benzoinatl's,  two  per  cent,,  U.  S.,  contains  only 
enough  of  the  benzoin  to  preserve  the  lard,  and  is  employed  as  the  basis 
of  ointments.  Dose  oi  benzoic  acid,  ten  to  tbirty  grains  (o.fr-2  Gm.) 
in  capsules  ;  of  sodium  bcnzoate  (SoDil  Benzoas,  U.  S,  ),  twenty  to  fifty 
grains  (1.3-3  Gm.). 

ANTIPYRIN— PHE«AZONUM,     Bi.  Ph» 

Phenyl'dimethyl'iso-^pyTCizoIonf  or  aniipyrin  wa^  discovered  by  I.udwig 
Knorr,  of  Munich,  and  first  experimented  with  by  Filehne,'  of  Erlangen- 
it  is  a  grayish  or  reddish-white  crystaUine  powder,  of  a  slightly  bitter 
taste,  soluble  in  fifty  parts  of  ether,  m\ich  more  so  in  water,  ten  parts  of 
it  being  dissolved  in  aix  parts  of  cold  water,  and  also  very  soluble  in 

■  alcohol  and  chloroform. 

'  Phvs[olog[cal  Action. — Locai  Action. — The  local  action  of  anti' 
pyrin  is  not  thoroughly  understood.  It  b  somewhat  irritant,  and  it  is 
alleged  that  it  acts  with  suEiicient  power  upon  the  sensory  nerves  to  be 
useful  as  a  practical  local  anesthetic,  cspeciaDy  when  applied  to  the 
laryngeal  or  nasal  mucous  membrane.  It  is  also  stated  that  antipyrin  is 
a  very  active  haemostatic,  a  f<irty  per  cent,  solution  causing  when  applied 
locally  most  active  contraction  of  alf  the  small  blood -vessfb. 
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Saiiit-l  lilairc  '  aJ^Rmi^LKjil  ihe  EiDirslhosia  produced  by  antipyrinisconqsleiifcaid 
eenerdlly  lasla  frcm  one  to  [\n>  Ui>ur^  ;  iliai  :hc  ^irnsibility  to  touch  and  also  to  beOL 
atifl  rdd  k  desiroytd,  the  thermal  sense  rcmming  first ;  also,  thai  the  soluuon 
mHSt  11(11  ht  of  less  strength  rh;4n  lliirty  per  cent.,  twenty'  per  cert,  solutions  having 
Tio  anaslhelLc  efiecl.  Huchard  and  Hencx:que  (quoted  by  Armando  state  thai 
wheii  they  cut  off  the  feet  oi  guinea-pigs  and  put  llic  slutnpi  into  a  ioluticm  uf  anli- 
p>Tin,  lincturc  of  ferric  dilonde,  etc,  the  blttding  was  ^irGiied  nutst  quietly  b^ 
the  antipjTiti. 

Antipyrin  is  probably  absorbed  wilh  rapidity  antl  appears  to  be 
usually  eliminated  promptly  and  rapidly  througfh  the  kidneys,  altbougH 
some  obsen^era  have  failed  to  hnd  it  in  the  urine  for  several  hours  aiter 
its  ingestion. 

J.  L  Hage  '  was  unable  lo  find  the  drug  in  the  sweat  or  the  saL'va.  but  it  h^ 
been  found  in  minme  quantities  in  the  milk  uf  n«irsing  women  both  byPrnzani^'and 
by  Fieiix."  Armand  slates  that  it  can  be  continue u*ily  delected  in  the  urine  froTB 
twenty-five  minutes  to  thirty-six  hi^urs  afler  its  ingestion,  althoueh  rnost  oi  ii  b 
eliminated  in  tlic  first  twelve  hums,  Ptrrct  auil  Givrc*  found  iJial  uriiuiij'  climina- 
tJon  begins  in  the  adult  or  in  the  child  three-quarters  of  an  hour  lo  an  hour  after  die 
ingestion,  but  that  the  child  eliminates  l^ie  aniipyrJn  more  rapidly  than  the  adnlL 
According  Eo  Miiragliitno.'  the  eliminatioii  is  at  its  height  in  four  hours^  and  oc>n- 
tinues  for  d  dny  and  n  half.  The  uriric  is  sometimes  increased,  sometimes  dimin- 
ished) in  quantity  ;  it  is  nunnal  in  Hppearance^  and  never  contains  albEnnii  or  sugar. 


There  is  some  reason  tor  believing  that  a  portion  ol  tJie  antipyrin 
undergoes  decomposition  in  the  body,  although  we  have  not  su^ident 
information  upon  the  subject  for  any  positive  conclusion. 


Capitan  and  Gley'  found  thnt  the  action  of  the  drug  is  much  less  intense  when 
it  is  thrown  into  the  mesenteric  vi:in  than  when  it  Is  piven  by  injection  under  the 
skin  or  into  the  peripheral  vein.  Their  ihcor>,  that  the  liver  retains  or  mudifies 
andpyrin,  is  made  more  pl.ni'iihle  hy  the  rejiearches  of  Wera  Iwanoff  •  who  find* 
that  the  liver-cells  of  Irogs  poisoned  \rith  antipyrin  undergo  very  pronounced 
chan^E-'S  in  their  nuclei  and  protoplaiim.  The  statements  of  Iwanoff  are  espedsily 
JmpurtanL  in  cxFnncclion  with  the  known  effect  c£  antipyrin  upon  uica  clinunalkra. 
E^^iurtrances  uf  the  heiiacEc  lunctiuu  inay  be  at  the  basis  of  the  inhibidve  action  d 
the  drug  upon  urea  formation. 

G^n^raJ  Effcfis. — When  given  to  the  normal  man  in   doses  of  from 

ten  to  twenty  grainsj  antipyrin  produces  usttally  no  distinct  symptoms. 
If,  however,  it  bo  administered  in  a  larger  dcse,  and  especially  ii  it  bfi 
given  In  the  continuous  dose,  so  as  to  accumudate  in  the  system,  tt  causef 
languor,  malaLse,  and  a  peculiar  cyanotic  pallor  of  the  face,  with  failure  of 
the  pulse.  Vomiting  somelimes  occurs.  The  symptoms  which  have  iJi  a 
number  of  cases  followed  large  doses  are  very  curious^  and  some  of  them 
difficult  of  explanation.  Prominent  amon^  these  symptoms  is  an  eruption 
on  the  skln»  which  may  occur  without  constittadonal  disturbance,  but  is 
often  accompanied  thereby.  In  its  most  typical  form  it  consists  of  small, 
reddish,  irregularly  circular  spots,  resembling  5otnewhai  those  of  measles^ 
and  arranged  in  patches  separated  by  sound  akin.     The  red  color  usually 
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disappears  en  pressure,  leaving  a.  U^own  piginent3tion<  wliicU  alao  ct>iwrs 
into  view  <iuriny;  the  fading  of  the  e_xanthem,  and  ordinarily  continues 
five  or  six  days.  In  some  cases  Ihe  eruption  is  erythematous  -.  not  rarely 
it  resembles  an  urticaria  in  which  the  white  wheals  may  be  made  very 
prominent  by  a  wide-spread,  deep  crimson  blush. 

In  a  case  reported  by  Spiiz  ^*  the  whole  surface  of  Ihe  body  was  covered  H-irh 
bulls,  u'hich.  becoming  confluent,  involved  the  skin  in  a  universal  dc^quamntive 
inflammation.  Very  fre<iuenlly  the  antipyrin  rash  Is  acciKnpanied  by  widt-sprcad 
urdenui,  ^hich  may  be  mo^t  pnjnuunL~ed  In  the  extremkies,  but  is  especially  prone 
to  invoKt  the  (nre.  cansiiig  great  swelling,  and  even  cloEiUTe  of  the  eyes.  The 
mucous  niembranes  may  share  in  the  irrilation.  Violent  catarrhal  conjunclivitia  is 
not  very  rare,  whilst  coiyta  and  laryngitis  have  been  noticed.* 

The  marked  rise  of  temperature  and  dislurbancc  of  the  circulation 
which  often  accompany  the  antipyrin  eruption  are  probably  due  lo  the 
irritation  of  tho  skin  and  the  subdernial  tissue,  since,  when  thf^  and- 
pyretic  eruption  takes  the  lorm  of  an  urticaria,  the  itching,  sighing,  hys- 
tencal  unrest,  and  dyspncea,  which  are  apt  to  accompany  urticariaa  not 
due  to  antipyrin,  have  been  very  pronounced. 

In  a  number  of  cases  of  antipyrin -poisoning  there  have  been  violent 
ncrvou3  symptoma,  which  sceni  to  be  a  direct  outcome  of  the  action  of 
the  poison.  The  vomiting,  vrhich  is  sometimes  accompanied  by  abdomi- 
nal pain,  may  be  looked  on  as  an  evidence  of  local  irtitatinn  ;  hut  this  is 
hardly  the  caae  with  giddiness,  somnolence  deepening  into  coma  and 
passing  into  profound  stertorous  unconsciousness,  with  dilatation  of  the 
pupils  and  epileptiform  convulBions,— ail  of  which  have  been  noted. 
The  unrest.  eJ(cilement,  axid  violent  tremblings  not  rarely  seen  seem 
also  to  be  directly  produced  by  the  drug-t  H,  M,  Briggs"  reports 
blackish  urine  with  albumin  and  blood- corpuscles  in  antipyrin- poisoning. 

As  itlusliative  of  the  symptoms  of  emlipyrin-poisoning  may  be  died  the  case 
reported  by  F,  Spitier,^'  in  whicli  a  nvin,  aged  twenty-fuui,  shortly  after  taking  one 
hundred  nnd  Iwenty  K™ns  (if  -iTiiipyrin  durinjf  an  hrjur,  complained  of  viiilent  pain 
in  the  belly,  and  vomited  freely  ;  an  hour  later  he  was  lound  in  a  ccmdition  of  grenC 
e^jcilcmtnL,  screaming,  champing  his  teeth,  wi(h  a  red  face,  much  swollen  conjunc- 
tiva, and  cold  extremities;  the  pulse  was  108  per  minute,  rhylhmica!,  wilh  strong 
hean-imputie ;  the  re^pirah'tm  38.  There  was  pr;ecordj;i]  nnguiih,  pain  in  the 
stomach,  and  marked  tremore,  vilh  exaggeration  of  the  tendon -reflexes.  Fifteen 
houn  after  the  poisonini;^  he  was  seized  with  a  sudden  chill,  with  marked  cardiac 
failure,  from  which,  however,  he  recovered. 

The  symptoms  producefl  by  antipyrin  upon  ihe  lower  animals  resem- 
ble those  caused  in  man,  except  in  the  absence  of  dermal  irritation  and 
its  secondary  results. 


W 


*  Fat  cskw,.  see  Jjinitirn  f-niffi.  iWW,  +, :  ftriiijh  Hffd.  Jfi-um..  iftSfi,  i.  ;  also  1893,  L 
t  See   BfrHn    /Oin    H'ocltensth.,  1M9,  ijfvl. ;    Mtd    \fips.   TS89,  liv, ;    CorrtXp09ta.~ 
Biatl..  1B88. 
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According  to  (he  ohservalitins  qJ  Leon  Atduin,**  EJemme/'  Coppola,"  Snnor 
and  Hock»^*  und  ctlicr*,  in  the  iru^,  in  cnodtratv  toxic  dosGS  [halt  to  ont  ccciU- 
^ramniel,  it  caiue^  convubittns,  with  cpi^lhotono^,  and  <l  very  marked  increase  g^ 
reEltx  dCtivJly.  En  Uic  cirlic^r  sCa^.s  uf  thh  a^rdiiiun  the  ^iiimo]  ii  cal^t^lic,  atiil 
L.  BIiimeneaM  "  affirms  that  there  i^  a  primary  stage  o!  quiet  with  dimini^ed  reftei 
activity-  It  given  in  o^-cnvhelminK  amount,  antipyrin  cauaea  in  the  frojj  inunoliatc 
quiet,  muscular  relaxation,  wilh  loss  uf  reflex  actively,  deepening  into  complete 
paralysis  and  deaili.  In  mammals  ihe  chief  synTpU«ns  of  anri pyrin- poisoning  ar? 
alaxy,  paraplegia,  hurred  respiriitioTi,  convulsions  wiih  general  rigidity,  dtUtnl 
pupils,  unconsdoiisnes!^,  and  fall  of  temperature,  ending  in  death,  which  se^tts 
to  be  due  to  failure  of  respiration, 

NrrvQus  Sysitrm. — The  quietness  produced  hy  therapeutic  doses  oi 
antipyrin,  and  the  cerebral  symptoms  of  an  ci  pyrin -poisoning,  show  that 
the  drug  has  a  peculiar  infltience  upon  the  cerebral  cortex.  Simon  and 
Hock  lielieve  that  their  experiments  prove  that  the  special  ^en**5  ape 
first  stimulated  and  then  paralyzed.  The  convulsions  of  a  nti  pyrin -poi- 
soning are  probably  in  part  epileptiform  (^tf,^  of  cerebral  originj  and  in 
|>art  tetanic  (Lc,  of  spinal  origin),  though  the  testimony  concerning  this 
matter  b  contradictory. 


I 

I 
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BlLinkcneau  und  Batten  and  Bolcenham  "  stiite  that  section  of  the  cord  does  not 
prevent  the  occiiirence  of  tht?  cotivulsions  in  ihe  posterior  seEinent  of  Ihe  body; 
vliiie  Coppola  and  S[mi:m  and  Hock  slate  thai  it  lias  such  action.  Either  the  fiisl- 
named  observers  failed  to  make  complete  Section  or  else  bodi  cerebral  and  spinai 
CDlivulsons  arc  produced  by  the  drug. 

Our  knowledge  oF  the  action  of  antipyrin  upon  the  spinal  cord  is  very 
incomplete.  We  do  not  certainly  knov  whether  the  alle^ifed  primary 
decrease  o(  reflex  activity  (Blumeneau).  or  the  characteristic  increased 
reflex  activity  (various  observers),  or  the  final  al>olition  of  reflex  activity 
are  or  are  not  of  spinal  origin,  although  it  is  probiU>k  thai  in  toxic  doses 
the  drug  acts  as  ^  primary  stimulant  and  a  secondary  depressant  of  tki 
filial  cord. 

Chouppc^*  stales  Ihal  tljc  dnin  even  has  llic  power  of  susptending  the  stiychnk 
convulsion^-  W  the  ol>scrvatitin  tif  BIumene;4U — that  in  ^  frog  wilh  Ihe  cerebral 
hemispheres  removed  antipyrin  produrtd  !^lowre*K  ot  refleic  reaction,  lAhich  imm*^- 
difllely  di-sappeored  upon  section  oi  the  spinal  cord  hij^hup — be  correct,  thepriimlT 
reflex  deprc^ion  is  probably  cercbr&l 

There  seems  to  be  no  doubt  that  artipyrin  p^raiytei  boih  the  mahf 
and  tke  s^nscry  nerves. 


Lepire*  has  noiiced  that  if  accew  to  a  motor  nrrve  be  shut  off,  such  nervr, 
after  death  trom  antipyrin,  will  bp  distinctly  more  Jictive  in  its  nespon&e  to  stimuli 
than  is  the  implicated  nerve;  whilst  Simon  ond  Hock  noted  in  froRS  killed  with 
antipyrin  ihc  niolor  ncT\cs  absolutely  paraly;ed,  and  have  alw  demonstrated  the 
influence  of  the  dme  by  hringing  it  in  lw:al  cc>nlact  with  an  ex|wjsed  nerv*.  Thew 
latter  observers  further  confirm  the  earifer  work  of  Coppola,  and  it  seems  to  be 
proved  that  when  applied  locally,  or  given  internally,  antipyrin  is  a  distinct  ie- 
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prcaani  of  ihe  semviy  nerve-trunks.  Siiiiun  and  Hock  sUlt  Llijt  in  ihe  bcginniiiy 
of  tiie  fonvuluve  suge  aaimalfi  can  he  operaled  tipi^n  without  the  U^  of  an 
anesthetic, 


How  far  the  vaso-motor  and  other  nerves  connected  with  the  invoLun- 
lary  movements  of  ihe  body  are  influenced  by  antipyrin  is  at  present 
uncertain,  dthou^'li  there  b  some  reason  Lo  suspect  lh.it  the  drug  acta 
upon  them  as  it  does  upon  the  nerves  connected  with  voluntary  IJEe. 

According  lo  Batten  and  Bokenham,  when  locally  applied  to  the  exposed  inte^ 
tine,  aniipyrin  pievcnls  the  peristaliic  wave  which  is  normally  produced  by  the  ap- 
plication of  ciDramoti  salt,  althoup^  it  does  not  check  the  annular  conTr^iction  at  the 
point  ot  irritation  ;  an  effect  which  seems  explainable  only  by  the  supposition  that 
the  intestinal  nerves  and  not  the  intestinal  musclea  are  paralyzed  by  the  dfug. 

Muscies. — According  to  Devraux-Annand,"  the  musculnr  alJHness 
of  advanced  antipyrin-poisoning^,  when  the  poisoning  Is  f^ita^  passes 
directly  into  post-mortem  rigidity.  Moreover,  in  Armand*5  researches 
the  contractions  of  muscles  taken  (rom  the  body  of  animnls  killed  with 
antipyrin  were  much  more  powerfiil  and  prolonged  than  were  those  pro- 
duced by  the  same  amount  oF  stimuldtLon  In  the  norm<Ll  muscle. 

Circulaihn. — Demme,  Arduin,  Armand,  Henry  Casimir,"  and  Ccma 
and  Carler^have  separately  determined  by  experiment  that  in  moderate 
doses  atUipyriii  iiurttxses  the  arterial  pressure,  while  ioxk  dosfs  lomcr  tht 
pressure.  The  cause  or  causes  oF  the  rise  have  not  yet  been  hilly  detcr> 
mined  ;  it  occurs  in  curarized  anitnals*  and  is  Iherelore  independent  o! 
any  action  of  the  drug  upon  the  respiratory  centre.  According  to 
Cerra  and  Carter,  it  is  not  prevented  by  previous  section  of  the  pneumo- 
gastric  nerves  and  of  the  spinal  cord,  and  the  pulse-waves  accompanying 
it  are  of  extraordinary  size  and  height-  It  would  appear,  therefore,  that 
it  is  at  least  in  part  due  to  a  dirrct  xthmiiation  ef  the  heart,  tin  fortunately, 
however,  the  evidence  which  wc  have  at  present  is  so  contradictory  that 
no  positive  conclusions  c^n  be  drawn  as  to  the  effect  of  the  largest  thera- 
peuric  dose  of  antipyrin  ujkjii  the  hewrt,  whilst  in  regard  to  the  loxic 
doses  it  is  more  than  probable  that  they  directly  depress  the  heart. 

Arduin,  Demme,  Lepine,  amd  Armand  all  affirm  that  in  the  poisoned  frog  the 
hear!  is  anrsled  in  dlB^tole.  but  Coppola  sUitrs  that  fUitip^Tin  has  nu  iiillutnce  upon 
the  rirrulatiun  in  tht  frog,  that  in  many  ca.sts  afttr  [he  laTgesI  dose  the  heiri  is 
arrested  in  ^\'siofe,  and  ihnt  in  the  \^'iHiams  apparatus  no  effect  is  produced  by 
antipyrin  upon  the  isolated  heart  unless  the  dose  be  enormous.  Faval"  found, 
however,  thnt  while  tnoderiite  doses  have  hide  effect,  1ar>;e  doses  diminish  the  fre- 
quency and  force  of  the  cardiac  contractions  iii  the  isolated  lieart  of  the  fro^,  and 
finally  cause  diastolic  arrest. 

The  actbn  of  the  drug  upon  the  vaso-motor  system  is  at  present 
writing  very  doicbtful  Cema  and  Carter  affirm  that  it  has  no  influence 
upon  the  blood-vessels,  but  give  no  proof  of  this  ;  and  the  fact  ascer- 
tained by  Casimir,  chat  the  rise  of  arterial  pressure  U  accompanied  by  a 
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distinct  decrease  In  the  size  of  5uch  vascular  internal  organs  as  the  kid' 
tieys,  indicates  that  the  drug  produces  a  vaso-molor  spasm,  a  view  which 
receives  confirmation  from  the  assertion  of  Arduin,  that  antipyrin  is  « 
powerful  local  hafmostalic.  On  tlie  other  hard.  Querrolo  (quoted  hy 
Annand}*  etnployinE:  the  plcssimograph  of  Mosao,  found  that  the  ar;n  a 
increased  in  size  under  the  influence  of  antipyrio,  and  therefore  ihai  the 
peripher-il  vesi'ls  urt^  dilated,  ;ind  CasiiiTir  aflirms  thai  similar  dilataLion  an 
be  seen  in  the  tjlood»\'eS3els  of  the  eats  of  rabbits  poisoned  by  ai;tipyruu 

The  iall  of  the  arterial  pressure  is  without  doubt,  at  least  in  part.  Ibc 
result  of  a  depressing  influence  of  the  drug  upon  the  heart  itself  ;  but  if 
the  observation  of  Beitelheim  fquotcd  by  A.  Biach*),  that  during  the 
fall  of  blood- pressure  the  temperature  o[  the  interior  of  the  body  notaUf 
lalUtf  while  that  of  the  exterior  correspondingly  rises,  be  correct,  vaso- 
motor paralyse  jirobably  is  al^o  a  factor. 

According  to  the  researches  of  Cema  and  Carter,  the  pulse  is  usually 
inere^ed  in  rate  by  full  doses  of  antipyrin  through  a  paralytic  inHu- 
ence  upon  the  inhibitory  nen^es,  but  afterwards  becomes  decreased  in 
number  through  the  direct  action  of  the  drug  upon  ihe  heart  itsdJ. 

The  pecuhar  hvidity  often  seen  in  persons  under  the  influence  of  anti- 
pyrin is  probably  due  to  changes  in  the  blood  itself.  According  to 
Lepine,  metha^noglnbin  is  largely  fonned  during  the  poisoning,  bm 
Crolas  and  Hagoumcng"  failed  to  detect  It.  The  three  obaervcra  areia 
accord  in  finding  that  the  number  of  the  red  corpuscles  is  not  perceptibly 
affected,  even  by  the  continuous  ex^hibition  of  very  large  doses. 

Tem-Pcraturr. — When  given  in  large  doses  to  the  normal  aninul. 
antipyrin  frequently,  but  not  invariably*  produces  fall  in  the  bodily  tetfl' 
perature ',  in  the  fevered  animal  this  faJl  is  more  marked  and  niore  cnn- 
slant.  Its  cause  is  not  entirely  established,  but  it  is  probably  the  roult 
of  an  influence  exerted  directly  upon  the  thermogenetic  centres,  ke 
certainly  Independent  of  any  action  upon  the  general  circulation,  asvr 
have  seen  the  temjieratutEf  of  fevered  (logs  reduced  four  or  five  di^^ms 
by  antipyrin  without  change  in  the  arterial  pressure. 


i 


In  seven  out  of  nine  experiments  made  by  H.  C.  Wood,  ¥..  T.  Reicherl,  andHi> 
bar!  A.  Hare  •  ^  upon  normal  animals,  there  was  a  decrease  in  both  the  productk>a 
and  the  dissipation  of  nnimnl  heat-  In  two  espetimcnta  both  funrtions  were  <fc- 
dnctly  increased.  When  leijmiccunvulsions  occur  from  antipyrin  there  is  a  marked 
rise  ni  the  hodily  temperature.  Tn  both  of  the  cfllorimetric  experiment!;  in  *hii±i 
the  heat-producU'on  was  increased,  very  large  do^es  ol  antipyrin  had  been  £i^4Tk 
and  it  b  believed  that  the  animal  suffered  convulsions  in  the  calorimeter.    Inalraoat 


•The  CDQiseol  fever  produc<:d  by  injcctiuns  of  pepsin  ia  ihq  blood  vario.  and  in 
cakirimetrii:  upc^rimeEica  it  is  not  ^ufUdcnl  tsi  EJvt;  pep*im  and  whtn  the  temprramn  ba* 
rimi  MbniniatcT  ibc  antipyretic  and  study  cQ.lLjriniL'lTi(iLlly  Ibc  tc^uIL  The  best  wa^  4 
to  produce  B  paroxysm  Ell  fever  on  one  day  and  sluJy  il  uaEonmetrically  ihrouKh  it^ivbolr 
course ;  some  days  aubrrequcntly^  tlie  same  animal  and  dost  of  pepsin  being  uiird.  (b? 
course  of  iht  frver  la  to  lie  modilirJ  by  the  antipyretic,  and  the  hcM-disaipaijon  undbcal- 
production  of  the  two  deya  ttmtrosled. 
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all  the  experinieiits  the  decrease  of  heat^produciion  was  very  mucli  greater  Chan 
Ihe  decrea^  of  h«at-dissipalion  :  it  wotild  appear^  therefore,  thai  antipynn  in  the 
normal  dog  priniQrily  lessens  heal- product Jon,  Ihe  reduction  v\  the  heat- diasi pat Jon 
probably  bein£:  the  result,  at  Iea5t  in  part,  ctf  Ihn  lessened  heat-production.  In  ex- 
periments ii|X>n  dit^  in  whirh  ftver  had  been  produced  by  injectioas  of  pppsin. 
both  heat-prodtJClion  ixnd  heat-diwipntinn  were  markedly  decreaaed,  but  usually 
b«:al-production  was  more  aflected  than  was  heat-difisipaticD. 


The  experiments  of  Destr^e"  and  of  Engd  (quoted  by  Biach)  are, 
so  far  as  they  go,  id  accord  with  thoac  jusl  given,  whilst  Ccrna  antl  Carter 
found  pronounced  decrease  of  heat- production  with  simoltaneous  increase 
ol  heat' dissipation  in  dogs  fevLTtd  by  injections  of  putrid  blood  ;  so  that 
it  would  appear  that  atifijtyrin  reduces  tempcrattit^  in  fever  by  decreasing 
th^  keat-prcdiidiittt.^  That  antipyrin  acts  through  the  nervous  Eystem  is 
strongly  indicated  by  the  influence  which  ic  has  over  lever  produced  by 
nervc-lcsions. 


P,  J.  Martin,"  R.  Gottlieb, *"  ^nd  H.  GIrard  '■  are  in  accord  in  findrng  that  the 
rise  of  temperature  which  is  produced  in  the  rabbit  by  punctures  in  the  neighbor- 
hood  of  llie  striate  body  b  lessened  or  altogether  put  aside  by  antipyrin,  Martin 
has  Further  found  that  heat-production  is  also  lessened  under  tliest:  drcum*naii[:es. 
Gottlieb*'  states  that  Bawadowski  ha£  determined  that,  tn  the  dog  who^e  spuial 
cord  is  cut  high  up,  antipyrin  no  longer  reduces  the  temperature 

The  studies  which  have  been  m^de  by  chemists  as  to  the  effects  of 
antipyrin  upon  the  elimination  of  waste  products,  taken  as  a  whole,  are  in 
accord  with  the  view  that  antipyrin  lessens  heat- production,  li  is  indeed 
true  that  Chittenden  and  Cummins"  were  unable  to  find  that  antipyrin, 
either  in  large  or  in  lo:iic  dos^s,  ha.s  any  eHect  upon  ihc  t^Umination  of 
carbonic  add  by  the  animal  ;  but  before  these  results  can  be  considered 
as  established  further  experimentation  is  necessary.  Again,  Armand 
thought  that  he  had  chemically  proved  that  antipyrin  increases  the  elimi- 
nation of  urea  ;  but  the  original  studies  of  Umbach,"  who  found  that 
large  doses  of  antipyrin  very  markedly  decrease  the  elimination  oF  urea, 
have  been  so  abundandy  confirmed  f  that  it  would  seem  that  it  must  be 


■  The  cxpcHmcnls  ni  flottlicb,  however,  arc  not  consonant  with  tliis  vieiv ;  in  three 
eipTfimchta  hypodt^rrnic  LnjcrtionB  of  antipyrin  weie  followed  by  jncn:'is(Hj  henl-produc- 
lloTi»  with  n  ^tcaxtr  incrca&c  of  h^flt-disaipation  and  consequent  foil  cf  Itmporaturc.  Sim- 
Uat  results  nc-re  ol^io  reached  in  rabbits  in  which  fcwr  had  been  pToducud  by  pricking 
nzTt^-cftiXTi:^  {Anhiv /.  E.rpn^  Path  u.  Pharm  ,  ]B9i,  KXviiJj,  ThesecxpenmentB  are 
ccrtAJnly  cpen  [o  the  objcclinn  that  it  is  nut  ahown  ihut  l|ic  changes  in  hcat^diaajpatioQ 
■nd  production  nhich  were  noted  uc-ic  reaUv  produced  by  the  antipyrin,  and  were  not 
due  to  the  ronfincmeTiL  in  the  taluiimetcT  or  to  the  natural  variatinn^  in  the  course  of  the 
fever  ilseir ;  in  othci  Htirds,  there  were  no  propei  ^runtrol  expenmenl-'r. 

t  Aniotij^  EfacclEcm»l5whii  have  leachcJ  this  couclu^ion  by  prai=Ei<-'a1  eKpeKmenlattori 
may  be  mentioned  Witzkowafci  (quoted  by  Umbuth),  Walter,  ol  St.  Petersburg  (  TTierap. 
Gat..  \\.).  F.  Muller  {fahreib.  fur  Tkierthrmic.  xiv.V  Ries  (iqvoled  by  Biach).  Albert 
Robin  {Suil.  Aiad.  Mid.,  t^.  j»viii  J,  and  Jacubffviisch  {Brii.  Med.  fimm..  t^&. 
ii.),  Tausk's  iSckmiiU'i  fahrb..  cc*j(xvi,)  failure  to  get  aproin»nnced  el!eet  may  hare 
been  dge  to  hia  having  used  iDosnull  dtfiiea. 
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coDGrder^d  ^cablished  that  antipyrin,  both  in  health  and  rn  yirr^r,  dimin- 
iskcs  ihe  output  t?/  the  iiUrognious  products  of  tissuf-ivaitc.'^ 

AniUcptU  Injlu£ncc. — The  influence  ot  antipyrin  upon  pathogenic 
micro- orgfanisms  and  upon  EermenEaiiou  has  been  elaborately  studied  b^ 
Engel  (cjuoied  by  Biuch),  who  bund  thai  such  influence  Es  so  excttti- 
ingly  feeble  as  to  have  ior  practical  puq:n>ac3  ro  existence.  On  the  other 
haadi  Chittenden  and  Stewart  state  that  antipynn  inhibits^  a^nd  if  present 
m  the  amount  rA  three  per  cenL  5tops,  the  digestive  setior  of  the  acidu- 
lated pepsin  solutiofi,  whilst  Cazeneuve  and  Viabeck  **  find  that  one  per 
cent,  ol  anlipyrin  is  aafhcient  to  indehnitdy  put  off  putrefaction  of  the 
blood.  They  also  confirm  the  fact  that  anripyrin  is  capable  of  inhibiting 
the  action  of  ferments  like  pepsin  and  diastase.  Roux  and  Rodet  ^  iind 
that  a  four  per  cent  solution  is  suffideaC  (o  very  sensibly  affect  the  Ba- 
tiUus  coii  communis. 

SUMMARY.— Antlpyrin  ie  &bsorbe<I  rapidly,  and  elinoin&ted  rapidly, 
frtl^afltin  part.  UDch&nffed.    Wliilat  the  ordinary  doao  of  antlpyTin  pro- 
ducee  no  distinct  symDioiafi,  wheain  largo  ououeh  aioouot  the  druif 
oauBee  languor,  malfLiae,  oyanosls.,  depression  or  the  circulation,  giddj- 
nees,  sOTnnolenea,  epiieptiforni  oonvulaions,  &  meaale-lilce  exantlieiDft, 
ooma,  and  collapse.    Owlnff  to  idiosynorasy,  it  provokes  in  aonte  oaaai 
violent  urticaria  and  eubdermal  Inaanmaation,  which  may  be  accom- 
panied by  fever  and  other  canBtltutioDal  dlBturbanoea.    It  ta  probably 
a  pr1irkn,ry  stimulant  and  a  secondary  depreoficnt  of  tbe  motor  spinal 
cord.    It  1q  eertainly  a  paralyzant  to  both  the  motor  and  aonoory  nerve- 
trunka.  and  seems  to  have  aleo  some  action  upon  the  nnioclee  them- 
selves.   A  small  dose  may  ntodtsrately  inorea&e  arterial  preeaure,  prot>^ 
ably  by  directly  stimiatatinff  the  heart  and  the  blood-vessels,  nltbough 
upon  tbesa  points  we  have  no  certaizi  know^led^.    The  final  ikU  of 
arterial  preesure  is  due,  at  leaet  in  part,  to  a  dlreot  action  upon  tlu» 
heart.     In  aufQcient  amount  antdpyrin  canaea  metbsmog'lobin  to  a[>- 
pear  In  the  blood.    Ttlncreaseethereapiratory  rateby  a  centric  action 
It  probably  tsBsens  ttie  production  of  animal  heat  by  a  direct  action 
through  the  nervous  system,  independent  of  any  influence  upon  the 
circulation,  euid  appears  also  to  stimulate  hoat-dieelpatdon.    Both  is 
health  and  lu  fever  it  diminishes  the  output  of  the  nitroifenoLie  prodoclB 
of  tlBsue-waBte. 

Therafeutic  Action. —In  fever  cases,  about  half  an  hour  to  an 
hour  after  the  ingestion  of  a  full  antipyretic  dose  of  antipyrin  profuse 
sweating  occui^,  and  is  :^oon  fcllok^cd  by  a  1^11  of  temperature^  vrhich  i^ 
however,  independent  of  the  diaphoresis. 


I 


According  to  Carl  von  Noorden*'*  the  sweating  can  be  arrested  by  ilic  loc  of 
fiypodermic  mjecticr;^  of  atropine  ot  rtKaricin  without  aflccting  the  fall  cJ  Lcm- 
peralure.  Moreover,  The  sweiiiing  is  not  invariably  preseri,  and  in  dog^E,  whirfi 
pmetically  do  not  sweat,  antipyriii  is  a  powerful  antipyrLiUc  in  fever. 

•  ll  ^*ouM  further  appear  probable  thai  antipyrin  alters  the  normnl  relaiinn  hdiv-n 
the  VGriaU£  evcremeTillticiiE  suhfifances,  Kidce  LTmhach  hoe  FouikI  thai  whiLc  ihe  uth  in* 
markedly  liiminLshi^d,  uric  ncid  was  scarcely  allcred  ;  and  Robin  afRriBA  that  in  hit  nr^ 
p^jrimvntK  th«  elifniration  of  unc  acid  na&  cveq  augmentcd^ 
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According  lo  roost  authorities,  the  depression  of  temperature  lasts 
longer  than  that  raused  by  !5orie  oiher  antipyretics,  continuing  from  two 
to  icn  houra.  ll  is  accompanied  by  a  reduction  of  the  rate  but  not  usu- 
ally of  the  force  of  the  poise.  In  some  cases  the  sweating  is  not  profuse, 
and  it  is  probably  under  such  circumstances  that  observers  have  noticed 
d  markedly  increased  diuresis.  Usually  the  patient  is  more  comfortable 
under  the  action  of  the  drug  than  at  other  times  i  sometimes,  however, 
there  is  distressing  vomiting. 

Anlipyrin  may  be  employed  as  an  antipyretic  in  almost  any  disease 
accompanied  by  high  temperature,  such  as  paeuntfrnta,  erysiptias^  and 
lypkus,  scarUt,  yelh^.  and  typhcid  frvers^  rkeunialism,  etc.;  it  has  also 
been  freely  given  in  the  hectic  fever  of  phthisis,  but  various  ciliser^^crs 
stale  that  in  such  cases  it  producer  ao  much  feebleness  and  general  de- 
pression 33  to  forbid  its  use  :  nevertheless,  our  own  observation  is  that 
when  used  with  caution  it  often  gives  great  relief.  In  typhus  fever  it 
reduces  the  temperature,  but  in  a  number  of  recorded  cases  it  has  in- 
duced very  serious  collapse.  It  appears  to  have  some  specific  action 
in  rheumatism,  but  does  not  in  this  respect  equal  salicylic  add.  Accord- 
ing TO  A.  Pribram,"  in  pnejimonia  the  frequency  of  the  respiration  is  dis- 
tinctly lessened  by  it,  but  this  is  probably  due  simply  to  the  lowering  of 
the  bodily  temperature.  In  children  it  has  been  vtsed  with  asserted  good 
results  by  a  numljer  of  clinicians,  and  ii  appears  to  be  especially  useful  in 
the  pneumonia  and  bronchitis  of  the  young. 

The  second  indication  for  the  meeting  of  which  antipyrln  is  some- 
times used  with  success  is  the  relief  of  motar  distnrbanee.  Over  the 
minor  spasmodic  conditions  of  hysterical  origin,  over  chorea,  etc.,  anti- 
pyrin  has  a  certain  amount  of  power.  In  i8S8  Sonncnbcrgcr "  com- 
mended it  very  highly  in  u^hooping-ecugh,  stating  that  if  given  at  regular 
intervals  it  greatly  lessens  the  number  of  parorysins,  or  even  aborts  tlie 
disease  ;  and  further  clinical  experience  seems  to  show  that  the  drug  has 
real  value.  M.  A,  Chouppe  states  that  ^mtipyrin  has  great  power  in 
relieving  uterine  pains  after  parturition  or  in  riyswemrrrhfea,  and  that  if 
it  be  given  during  labor  along  with  ergot  it  allows  the  contractions  to  go 
on,  but  renders  them  painless.  In  more  severe  spasmodic  disorders 
antipyrin  sometimes  does  good.  It  is  certainly  worthy  of  trial  in  teianuSj 
especially  when  the  temperature  is  high.  It  may  be  given  in  epilepsy 
with  some  hope  of  success^  since  its  influence  in  preventing  the  return 
of  convulsions  is  sometimes  extraordinary,  although  in  the  great  majority 
of  cases  it  fails  entirely.  We  have  studied  it  in  a  large  number  of  cases, 
but  are  unable  to  point  out  any  indications  which  will  warrant  in  an  indi- 
vidual case  an  a  priori  opinion  thai  antipyrin  will  do  good.  The  only 
method  is  that  of  triaL  Not  less  than  fortj'  grains  a  day  should  be  given, 
and  if,  after  a  time,  no  cyanosb  or  muscular  weakness  mark  the  physio- 
logical action  of  the  drug,  and  the  convulsions  still  recur,  the  dose  should 
be  increased  up  to  the  physiological  limit.  The  combination  of  anti- 
pyrin with  ammonium  bromide  aiiords  much  better  results  than   either 
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dnig  alone,  and  it  has  become  with  ua  a  routine  practice  lo  prescribe  m  , 
epilepsy  a  iniAlure  oi  ammonium  and  straniium  bromide  *ith  antipyrin 
We  have  gi^-cn  to  -i  large  number  of  cases  fifteen  grains  daily  of  the  iUid- 
pyrin  m  this  combinaiion  for  many  months,  and  even  for  years,  withoui 
cumulative  miction  or  perceptible  effect  upon  the  general  nutrition  or  lie 
general  nerve  lunctiona,  e.tcept  thai  In  sonie  cases,  probably  by  dblurb- 
anee  of  thermogenesis,  a  condition  of  such  inloleraoce  of  cold  is  produced 
that  the  drug  has  to  be  withdrawn,  ai  least  for  a  time.  Antipyrin  ha* 
been  used  with  alleged  success  in  taryagismus  sirufuiuj.  in  ntfcfun^ 
amissions,  in  aslAma,  and  in  uHuary  incontinence  of  children.  ^H 

The  third  indication  which  may  soraetimes  be  advantag^eously  flff 
by  antipyrin  is  the  relk/  of  pain.  In  April,  1887,  S^e  announced  to 
the  French  Academy  o(  Medicine  that  antipyrin  is  a  powerful  analgesic. 
which  when  piven  in  doses  of  from  forty-Iive  to  ninety  grains  a  day  will 
cxjntrol  almost  all  forms  of  pain.  Such  doses,  however,  border  upon 
toxic,  and  are  rarely  justifiable.  Moreover,  they  arc  scarcely  cv« 
necessary  in  properly  selected  cases.  Abundant  clinical  experience  has 
shown  that  antipyrin  for  the  relief  of  ordinary  inflamniatory  pains  b  ad 
tellable,  and  Is  in  evcrj'  respect  inferior  to  opium  :  but  that  it  b  a  veiy 
valuable  agent  against  various  nervous  pains,  EOmetimea  giving  much 
more  relief  than  does  opium,  and  usually  causing  less  disturbance  to  the 
system-  Especially  is  it  effective  in  rheumaiic  puins  and  in  migtiAi^ 
and  other  forms  of  neuralgia  in  which  the  pain  is  the  outcome  of  nen^ 
storm  ;  it  will,  indeed,  often  control  the  pangs  of  locomof&r  at^^jcJA  :  »c 
have  even  seen  it  short  a  gaslrif  crisis.  Whetlier  h  acts  by  a  trie 
analgesic  influence,  or  whether  it  simply  puts  aside  the  ner^-e-itonn 
which  is  the  cause  oi  the  pain,  is  entirely  unknown-  In  violent 
cranio  sleep  follows  relief ;  bat  antipyrin  is  not  a  true  hypnotic, 
pyrin  is  staled  greatly  to  increase  the  analgesic  effects  of  morphine, 
is  itself,  in  headache  at  least,  made  much  more  eHecti\''e  by  cafleine. 

Antipyrin  has  also  been  used  in  various  disorders  not  included  undev 
the  indications  already  given,  often  without  sufficient  reason- 

M,  H,  Feeny**  reports  sudaciU^  RrigkCs  tUseOitr  cured  by  il :  Clemem.*! 
it  is  of  valut  in  bringing  about  ahsorplion  of  pUnritic  rffiisi/ms.     Both  in 
nteiHiia  and  diabetes  irrsi/zidui  it  has  been  uwcl  with  asserted  good  tesultS- 
Phillippe"  iiamineiids  it  highly  in  tHfaatilf  diarrhaa  with  indiffcstion  end  pit- 
Salemi  affinns  that  it  is  an  active  and  practical  antisalactcgogue,  and  hi  thb  ha 
been  confirmed  by  Ryan-Tennifton  and  by  GuiberL** 
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Administration,  ^Antipyrin  may  be  administered  hypodi 
by  the  mouth,  or  by  the  rectum.     The  dose  for  a  child  of  one  or  two 
years  of  age  may  be  set  down  as  two  to  three  grains   (o,  13-0,  j  Cm. ) 
for  a  child  five  years  old,  three  to  seven  grains  (0.3-OH46  Gm. )  \  for 
adult  the  dose  should  not  exceed  twenty  grains  (1.3  Gm-).  and  ten  gi 
(o.  6  Gm, ')  are  usually  sufhciert.  In  fever  ciiscs,  repeated  every  one  or 
hours  until  forty  gjaina  are  givettj  or  sweatmg  comes  on,  or  tJ 
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pcmturc  falb^  In  children  it  wouJd  not  be  safe  to  repeat  the  dose  more 
than  once.  Some  authorities  prefer  a  single  large  dose  of  Jrom  forty  to 
stity  grains  (.2.5-4  Gm. )  in  ihe  aduh. 

Hypodtnnic  Use. — Antipyrin  haa  been  used  to  a  considerable  cxt<^nt 
hypodermicaUy  Eor  the  reheE  of  pain,  and  in  neuralgias  and  nerve-pains 
good  can  sometimes  be  achieved  by  its  local  influence.  The  burning 
pain  produced  by  the  injection  of  a  thirty  per  cent-  solution  usually  lasts 
only  a  Jew  minutes,  and  is  not  ioUowed  by  local  inflammation.  Verncuil," 
however,  has  reported  partial  gangrene  of  the  foot  following  and  appar- 
eiidy  produced  by  a  hypodermic  Injection  of  antipyrin  for  the  relief  of 
sciatic  neuritis. 

Toxicology. — In  describing  the  action  of  antipyrin  upon  the  normal 
human  organism,  sufEJcfent  has  been  said  in  regard  to  the  general  symp- 
toms produced  by  pobonoua  doses.  It  seems  necessarj',  hovvever,  lo 
point  out  Ihal  these  symptoms  in  a  large  proportion  of  recorded  cases 
seem  tn  have  been  due  to  constitutional  peculiarities  oF  the  individual 
rather  than  to  the  use  ol  very  large  doses  of  antipyrin.  and  they  are 
rarely,  if  ever,  attended  by  any  danger  to  Kfe.  Thus,  E.  W,  Young-** 
reports  a  serious  poisoning  by  six  grains  of  antipyrin-  Theo,  Schwabe** 
reports  a  case  in  which  fifteen  grains  ol  antipyrin,  given  to  a  young 
woman  for  neuralgia^  produced  violent  poisoning  with  collapse,  complete 
amaurosis,  cyanosis,  urticaria,  etc.  Almost  equally  ineacplicable  are 
those  cases  which  have  especially  occurred  in  Lyphold  and  other  fevers, 
in  which  fatal  depression  has  been  produced  by  doses  of  antipyrin  that 
were  not  larger  Ihan  have  frequently  been  used  without  evil  resultSn 
Thus,  ir*  Barrs's'*  case,  thirty-five  grains  of  antipyrin  were  given  lo  a 
puerperal  woman  with  a  lemperature  of  103,6°  F.,  and  followed  in  three 
hours  by  half  the  quantity,  after  which  the  temperature  sank  to  98*  F,^ 
and,  in  spite  of  stimulalion,  death  occurred  thirty-two  hours  later.  Our 
knowledge  of  ihe  physiological  action  of  antipyrin  seems  to  negative  ihe 
supposition  that  the  depression  in  these  fever  cases  is  due  to  any  direct 
action  upon  the  heart  or  other  vital  organ.  Heat  is  a  stimulant  to  func- 
tion, and  it  may  be  ihat  the  cause  of  the  collapse  is  the  sudden  fall  of 
bodily  temperature  in  a  person  whose  nervous  system  is  excessively  en- 
feebled by  a  fever  ol  typhoid  nature. 


ACETANILIDUM^AGBTAHILID,     U,  8. 

AntifeMn^  or  phcnyhcetamide,  ts  an  aniline  in  which  one  atom  of 
hydrogen  has  been  replaced  by  the  radical  acetyl  ;  or  it  may  be  consid- 
ered as  an  ammonia  in  which  one  atom  of  hydrogen  ia  replaced  by  phenol 
and  another  atom  by  acetyl,  II  is  a  white,  crystalline  substance,  entirely 
without  odor,  having  a  bitter,  mildly  piquant  taste.  It  is  soluble,  at  59° 
F.,  in  one  hundred  and  ninety-four  parts  of  water  and  in  five  parts  of 
alcohol. 

Phvsiologil^al  Action — Local  Aditm^ — According  to  the  expert- 
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mcnb  of  L,  FrDtbingham  and  J.  H.  Pratt,^  acetanilid  is  distinctly  anU^- 
ooistk:  to  dovasr  germ^,  scarcel)^  killing  them,  but  markedly  inhibiting 
tbctf  srcnrtlL  x\ppLicd  in  the  form  of  powder  to  a  wound  or  mucous 
membnuie,  it;ici&  as  a  siimuUnt  orleeble  irritant,  a  desiccant,  and  prob*' 
fely  also  ^  3t\  an^gesic. 

Aiiorpiis^n  and  ENmintUum. — Absorbed  into  the  blood  by  some  utt- 
known  raethod.  acctanilid  is  in  great  pari  or  altogether  converted  into 
iht  paramidopheTioI  sulphate,^  and  as  such  escapes  from  the  kidne3\  It 
is  probable  ibat  it  breaks  up  in  the  organism  into  acetic  acid  and  aniluiF, 
and  that  the  aniline  13  then  oxidized  into  paramidopbenol,  which  unito 
with  sulphuric  acid.t  ^^ 

C^n  and  Hepp,'  hc»#cvcr,  fLfBrm  ihaL  ontiiebrin  escapes  linolLy  with  the  utv^^ 
in  gieat  part  unallered,  and  that  only  a  small  portion  of  El  '\s  con^'ened  into  anlllM 
and  acetic  arid  i  but  Miiller  as  well  as  PavaiVajni'  ai^d  Kumagawa*  5tat«  thai 
anlifebrin  carinnl  be  found  in  Xhe  urine,  and  ronsequendj'  that  it  imder^oes  entirt 
decomposition,  JnFfe  and  Hilbert^  found  that  in,  do^  atetanilid  passes  oS  chTeflf 
as  o-o?(ycarboro|  and  as  parainidophenol^  both  united  with  gtyco-uronic  and  si^ 
pliuric  acids;  in  rabbiLs,  chiefly  as  paramldophenol.  paired  with  the  aHd."^.  Tt. 
probable  that  the  proportion  of  anlifebrin  which  is  decomposed  varies  itiih  the 
of  the  dose  and  the  condition  of  the  system. 


The  medical  virtues  oE  antilebrin  were  first  discovered   by  Cabn  aoJ 
Hepp,   and    have   been   abundantly  t^onlirmed  by   numerous    obsenere. 
When  given  to  healthy  men  in   doses  of  seven  to   ten  grains  it  usually 
produces  no  appreciable  effect.     The  repetition  of  this  dose  may  cause 
scmnolence,  constipation,  occasionnUy  headache  or  nausea,  malaise,  and 
a  peculiar  cyanotic  condition  of  the  face  anJ  extremities.      When  gi^^o 
to  persons  suffering  from  Fever  in  doses  of  ten  grains  antifebrin  usuaJIjr 
produces  in  about  an  hour  fall  of  temperature,  which  reaches   its  mwd- 
mum  in  two  or  three  hours  and  may  continue  from  six   to  seven   hours. 
In  some  casea  at  thb   time  the  cyano&is   ia  apparent  :  usually,  but  not 
always,  the  fall  of  temperature  is  accompanied  by  a  profuse  sweating, 
which  is  generally  described  by  clinicians  as  being  less  than  that  produced 
by  correspontiiiig  doses  of  antipyriii.      The  fall  of   temperature   is  not 
dependent  upon  sweating,  since  it  sometimes  occurs  without  the  sweating, 
and  G.  Pavai  Vajna  finds  that  the  sweating  can  be  arrested  in  great  part 
by  atropine  without  inlerlcring  with  the  thermic  action  of  the  drug.     la 
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^ 
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*  111  an  tlohoratc  rescsrch  on  varioas  dniga  of  the  anilrne  grmip  (ZVvfjFll. 
U^ochcfjth..  1S93,  ixi-f  it  W03  fijiind  iTiat  thosL-  3ubstanc«9  wliich  pr'>daci_-d  in  the 
i^m  par-amidapkeitot  irt  paraceJarttida/iA^noi  v/crf  ln:livc^  whilst  Those  whicTi  made  ct^ft' 
tuirtamidophinDi  were  nol  aclivc- 

t  The  chnngcfi  which  occur  in  anlifebrin  In  the  system  have  Ted  to  the  theory  llun  lU 
medical  virtueji  are  dependent  upon  the  liberation  oFEuiiUnc  in  Ihe  blijod.  The  symploni* 
produced  by  nntilebrin  ore  certainly  dmilar  lo  Ihoae  caused  by  amline.  Thus,  HcrtsI 
stalcb  diat  in  a  ca^c  of  aniLint-pDlMitiing  the  ayntptoms  were  colosao]  cyanoais,  swealiaf, 
vomiting,  Unnilus  auHtim,  d^apna:!a,  fixedness  of  pupiK  dlsturbani^e  dI  scoalbility.  attd 
a  teihfwrature^fall  of  5.3°  C,  accompanied  by  a  marked  decrease  in  the  colortae-niatCtf 
of  the  blixid  and  of  ihc  nnmbtr  uf  red  bloird-ccirjiiiBdea. 
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rare  cases  the  lowering  of  the  bodily  temperature  has  been  coincident 
with  the  occurrence  of  collapse.  Occasionally  there  is  an  eruption  some- 
what similar  to  thai  commonly  produced  by  antipyrin,  which  a  especially 
abundant  upon  the  face  and  forehead,  and  of  a  dark  red  color.  Some- 
times the  eruption  resembles  that  of  scarlatina,  and  there  may  be  much 
subdermal  swelling  t.Arnii;!  Hughtr*).*  Mydriasis  and  deafness,  with 
ringing  in  the  cars,  have  been  notetl  occasionally-  Collapse  appears  to 
be  less  frequent  than  with  an tipyrin.  The  experiments  of  Hobart  A.  Hare' 
show  ihai  at  present  inexplicable  cardiac  failure  may  occur  suddenly. 

In  iheenperimenw  ot  Hercrel,*  ihe  symplom'?  producetl  by  liheen  lo  iwentj-  grains 
in  rabbits  were  loss  of  the  r^Hexcs,  tremors  deepening  inlo  periodic  conx'ulsive  move- 
ments,  great  fall  of  lemperotureH  frequimt,  irregular,  auperficial  respiration,  rtien- 
lion  of  urine,  coma,  and  ^neriil  Pfirati^Js.  ending,  if  tti?  d^jst  liad  bei^n  lai^ 
enough,  in  death,  which  could  not  be  prevented  by  anilictal  rMpimtlon.  The  hean 
w:i5  arretted  in  diastole.  After  the  proloneed  actiiin  of  the  drug  tf»ere  was  fatty 
degeneration  of  the  hean,  liver,  and  kidneys.  Weill  *  noticed,  in  addition  lo  these 
^'itiptoms.  an  anosthcsia,  which  in  the  later  slaves  of  the  poisoning  was  almost 
compleie. 


J\/imfOT/s  System. — The  cause  of  the  convulsions  o^  aceta  nil  id- poison- 
ing does  not  seem  to  have  been  determined.  The  coma  which  is  present 
in  the  advanced  stages  o\  the  poisoning  indicates  that,  directly  or  indi- 
recdy,  antifebrin  aflecis  the  cerebral  function,  but  consciousness  is  stated 
by  experimenters  to  lie  preserved  at  a  lime  when  the  lower  portion  of  the 
nervous  apparatus  is  distinctly  aflected.  According  lo  Bokai.'"  antifebrin 
paralyses  nwtor  neti*e-endings  of  the  Irog's  muscles  in  a  manner  similar 
lo  curare,  and  when  brought  in  contact  with  the  fnuscle  itself  for  a  suf- 
ficient length  of  lime  destroys  its  capability  of  contraction.  In  the  poi- 
soned animal,  however,  just  before  death  the  muscles  respond  actively, 
although  irritation  of  motor  nerve-trunks  fails  to  elicit  response. 

Circuhlimi. — Usually  when  antifebrin  is  gjven  to  patients  with  fever 
there  is  a  fall  in  the  pulse-rate  corresponding  to  the  fall  ol  temperature. 
The  si/e  of  the  pulse  is  also  reduced,  and  il  may  even  become  thready, 
Weill  has  found  that,  injected  inlo  the  frog,  the  drug  causes  at  first  an 
acceleration  of  the  heart's  beat,  with  apparent  increase  in  the  force  of  the 
impulses,  followed  after  a  time  by  slowing  and  irregularity  of  contraction. 
In  the  earlier  stage  the  size  of  the  pulse-wave  is  increased  and  the  re- 
spiratory curve  is  more  accentuated  ;  later  the  pulse- oscillations  diminbh 
and  become  irregular  and  quickened,  and  if  the  dose  has  been  large 
enough  the  manometric  writing  resembles  that  produced  by  asphyxia. 
In  the  earlier  stages  of  the  action  there  is  a  slight  rise  in  arterial  pressure. 

The  cyanosis  of  antifebrin -poisoning  has  been  thought  to  be  due  to 
the  formation  of  meth^moglobin.  but  in  a  case  of  violent  poisoning  with 
eicessive  cyanosis,  Freund  "  was  unable  to  detect  anything  abnormal  in 
the  blood   by  microscopical   or  spcctroscoplcal   examination,      HerCM:! 

"  5cc  aLsD  Medical  News.  \taM-  791. 
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states  that  ihe  red  corpu^tf^  do  not  adheie  in  rouleaux,  that  they  arc 
somewhat  granular,  and  that,  when  the  drug  is  given  to  dogs  for  a  length 
of  time,  the  blood  is  less  alkalme  than  normal,  and  contains  in  its 
aerum  dissolve<l  coloring- matter.  According  to  Lepine  and  Auben," 
the  oxygen  of  the  bJcjod  is  distinctly  decreased. 

yUw/rfi/t»i.^Kumagawa  lound  that  while  smaJl  doses  had  no  dctinite 
effect,  large  dose^  enormously  increased  the  nitrogenous  elimination  ;  hui 
in  Lepinc's  expetimeats  the  results  varied,  there  being  sometimes  an  in- 
crease and  sometimes  a  diminution,  while  H.  C  Taylor"  obtained  a 
slight  ircrense  ■  so  th;«  it  is  impossible  at  present  to  say  what  is  the  acdoa 
of  the  drug  upon  protoplasmic  chemical  activity. 

According  to  Kumagawa,  antifcbrm  exerts  a  strong  antiseptic  influ- 
ence upon  intestinal  changes,  decreasing  the  bacteria  in  the  tntestmes, 
and  the  urinary  indican. 

Temperature. — The  only  information  we  have  concerning  the  method 
by  which  acetanilid  lowers  bodily  temperature  is  furnished  by  the  experi- 
ments of  H.  A.  Hare  and  E.  M.  Evans/*  It  is  not  suflicient  for  a  posi- 
tive conclusion,  but  indicates*  that  in  fevered  animals  anti/ebrin  produces  a 
/aii  of  the  temperature  by  decreasing  heatprodnction. 


In  fifieen  experiments  upon  normal  anrmals,  which  in  nearly  all  cases  were 
allowed  [o  run  free^  Hare  obtained  a  distinct  fall  of  temperature  from  antifebrin,— 
a  result  cunlinned  by  I^vans,  but  not  in  ficcord  with  the  results  of  Cahn  and  Hepp^ 
who  fcrund  that  antifcbrin  had  not  a  constajit  inllLitncc  upon  die  temperature  of  ch? 
normal  animuL  Hnire,  employing  Ihe  oilori meter  of  H.  C,  Wood,  fountl  Ihai  in 
Ihe  normal  animal  heai-dissipation  and  heai-prixluction  were  uariousi/  affected,  in 
somE?  cases  being  notably  increased,  in  other  cases  nolnbiv  decreased,  and  in  olhei^ 
not  dislinclly  altertd.  Evana,  employing  the  D' Aisonval  calorimeCer,  alaa  reached 
various  reMjJLf.  In  eleven  expcrimenis  heal-dis^ipaiion  was  decreased  nine  timev 
while  heat-production  was  increased  four  limes  and  de^^reased  five  times.  In  ei- 
aminitig  the  records  oJ  the  calorimemc  eiperimenis  made  by  Hare  and  Evans,  cm 
Ihe  nanrml  animal^  we  find  that  not  only  did  iht  redal  leraperature*t>/^// under  ihe 
lufluciLCe  of  aiitifcbriu,  but  in  nearly  every  instance  there  wa^  a  veQ'  dialimt  mc^ 
amonniing  in  some  cases  to  over  .t  degree.  It  is  evident,  therefnrp,  ihat  ihea^ 
eiperinients  cannot  be  used  lo  explain  how  antifebrin  reduces  temperature  when 
il  does  cause  a  fafl.  The  attempt  lo  reason  how  a  certain  result  ls  produced 
by  a  remedy  from  cjtperimenta  in  which  that  result  was  not  produced  is  nccessatily 
futile. 

In  Hare's  eiperimenis  made  upon  dogs  in  which  fever  was  caused  hy  the  mjection 
of  pepsin,  antifebrin  iaited  lo  produce  any  coni^ani  fall  of  the  bodily  temperature, 
probably  ffecauae  the  dose  was  not  large  enough.  In  [he  calorimelric  studies  hea!- 
pioduclion  was  usnafly  decreased.  I>ut  sometimes  il  was  increaseJ. — an  aasertiuii 
which  15  ateo  tnie  of  heat-dissipation.  These  eitppriments  must  likewise  t»e  laid 
aside,  because  there  was  no  Tatl  of  temperature  cfiused  by  Ihe  antifebrin.  In  Evarai's 
experiments  with  kvcr  produced  by  the  injection  of  albumose.  the  antifebrin  nearly 
always  caused  a  disliQcl  reduction  of  temperature.  In  the  calonmetrit  studies  the 
results  obtained  were  constant.  Ihere  being  in  each  of  the  *^r  consecutive  e^tperimenis 
a  decrease  in  both  the  hourly  heal-dissipalion  and  Ihe  Kourly  heat-productiofi.  the 
amount  of  decrease  seemingly  bean' n^  some  relation  to  the  fall  of  temperature. 
It  is  plain  that  a  dccrciLSe  of  hf  at-dissipaliori  would  have  a  natural  lendency  to  ele- 
vate IxKlIly  temperature,  and  dierefore  tlie  fall  of  temperature  must  have  been  due 
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to  the  decrease  of  the  prcx^tiction,  which  m  turn  gave  rise  to  the  dccresac  in  the 
heai-dissipaiion. 

Therapeutics, — The  medical  application  ol  antifebrin  appears  to  be 
cji^ctly  parallel  lo  thai  of  antipyrin.  There  is  some  reason  for  bcliL-ving 
that  it  is  less  apt  than  is  antjpyrin  to  produce  collapse,  or  paitilul  erup- 
tions upon  the  surface^  or  other  disagreeable  effects.  This  ma/,  however, 
simply  be  because  it  has  been  less  freely  used  than  anlipyrin,  since  it  la 
certainly  capable  of  having^  any  of  these  actions^ 

Thiis,  Quasi  (quoied  by  Biach)  reports  a  case  in  which  cyanosis^  collapse,  and 
death  were  produced  by  i(  in  a  diild  ;  Marichaux  "  one  in  which  foi;rKraitis  caused 
inn  child  fi\c  months  old  intense  eyanoHis,  fined  pupils,  coldness  of  cxtremilies, 
nipid.  almost  impc^rcepiible  pulse,  very  superficial  breaihicig.  ^reat  sweating,  and 
complete  unconsciousness,  wilh  Anal  recover^'.  Doll  (quoted  by  Biach)  gives  a 
case  in  which  abcul  a  drachm  produced  its  a  svoman  vomiting,  coid  sweat,  intense 
prostfcitioo,  grcflt  coldness  oi  the  extremities,  dilated  pupils,  and  rapid  irrejcular 
heart-action,  williout  conipletc  loss  ol  ctHvscjuusness,  Accurdlng  to  Senibritiki,** 
the  drug  act^  very  bfidly  on  pregnant  and  nursing  wom&n. 

Anlifcbrin  may  be  substituted  for  antipyrin  lor  the  reduction  of  tem- 
perature in  fe\'er,  for  the  relief  of  pain,  and  for  the  prevention  of  epilepti- 
form attacks.  According  to  Lepiiie,'^  it  will  relieve  not  only  the  hilgu- 
rant  pains  of  spinal  disease,  but  also  the  tremors  produced  by  muitipU 
sefsrasis,  and  is  often  useful  in  cpiUpsy,  Dose^  five  to  tilteen  grains 
(0.3-1  Gm.)- 

Acetanilid  affords  a  useful  surgical  dresidng.  and  has  the  superiority 
over  iodoform  of  being  free  from  odor,  and  perhaps  of  being  more  anal- 
gesic. It  is  frequently  employed  with  equal  amounts  of  boric  acid^  finely 
powdered,  in  the  treatment  of  minor  infected  wounds.  The  powder  may 
be  freely  used,  or  an  ointment  of  from  icn  to  Forty  per  cent,  strength  ;  in 
vaginitis  or  urtihritis  a  mixture  (twenty  to  forty  grains  lo  one  fluid- 
ounce)  with  gum-arabic  water  may  be  injected.  The  free  external  use 
is  not  entirely  devoid  of  dan^^r,  as  cases  have  been  reported  of  collapse 
with  intense  cyanosis  and  subnormal  temperature  produced  by  the  surgi- 
cal use  of  the  drug.* 

phenacetin. 

Phtnatefin,  or  Arftpkenetidirt,  an  acetyl  derivative  ol  amidophenol, 
cryatallifes  in  tasteless,  colorless  needles,  slightly  soluble  in  water,  more 
so  in  alcohol.  Phenacetin  is  ehminated  by  the  kidneys,  probably  entirely 
altered,  phereiidin  appearing  in  the  urine.  According  to  Muller,'  this 
change  must  take  place  after  absorption,  since  both  the  gastric  and  pan- 
creatic secretions  are  without  effect  on  the  compound-  O.  Hinsberg  and 
A,  Kast'   have  found  that  when  given   to  dogs  in  doses  ol  fiiteen-hun- 
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h  » l»KMicnUi3  ol  a  gramme  per  kilo  phenacetin  has  no  effect,  but 
u^  doees  it  causes  vomiting,  irregular  gsit,  hurried  respiratioo. 

ii^ieoce,  followed  liy  genemJ  cyanosis  and  discoloration  of  tht 
:.  4UC  to  the  formation  of  mcthamoglobm. 

r^w  tbct^peutic  dose  of  phenacetin  produces  no  symptoms,  but 
Juee  is  said  to  cause  violent  vomitings  great  cyanosis,  chocolate 
mifcacd  urine,  yellow  discoloration  of  the  body,  leucocytosis,  and  death 
(KnSoie).      Mahnert'  states  that  the  muscular  weakness  produced  by 
plMAAceUfi   is  of  spinal  origin,  and   that  in  massive   doses   the   drug   fs 
asCJ^oaislic   to  strychnine  ;   also   thai:    both   respiration   and   heart    ait 
Ijoralyzed  by  it.     According  to  the  same  observer,  it  is  chiefly  eliminated 
unchanged;  and  the  urine  gives  a  positive  Trommer's  reaction,  although 
containing  no  sugar,      l^doux  *  assorts  that  in  doses  of  o.  5  gramme  per 
kilo  phenacetin  causes  a  fall  of  the  blood-pressure ;  but  as  he  used  an  alco- 
holic  solution,  his  results  arc  not  entirely  reliable.    In  some  experiments,  a* 
yet  unpublished,  cJcnc  in  the  phamiacodynamical  laboratory  of  the  Univer 
sily  of  Pennsylvania  by  Harold  B.  Wood,  the  drug,  given  intravenously 
suspended  in  water,  had  absolutely  no  cflect  on  blood -pressure.      E>osc$ 
of  o.  5  gramme  per  kilo  killed  by  arrest  of  respiration  ;  which  can  perhaps, 
however,  be  attributed  lo  llie  mechanical  influence  of  undissolved   parti- 
cles-    Frogs  allowed  to  swim  in  a  saturated  aqueous  solution  ol  phenace- 
tin in  four  hours  became  totally  paralyzed,  the  motor  nerves  and  muscles 
retaining  their  irritability.     Olt  ^  found  ihal  phenacetin  pronouncedly  de- 
creases heal -production  without  producing  diaiinct  alteration  of  blood- 
pressure,  and,  therefore^  probably  acts  as  an  antipyretic  by  lessening  the 
heat'production  through  an  influence  upon  the  nervous  system. 

THERAPEliTics, — Phenacclin  has  been  largely  used  as  an  antipyretic, 
and  for  the  relief  of  pains  o(  such  ehamctcr  as  antipyrin  is  employed 
against.  Lai^e  amounts  of  it  can  apparently  be  taken  without  serious 
result.  In  a  case  reported  to  us  by  E.  C  Wagner,  one  hundmJ  and 
twenty  grains  were  taken  in  twelve  hours  without  the  production  of  any 
symptoms.  The  only  serious  case  ol  poisoning  by  it  that  we  know  of  is 
that  recorded  by  Hollopeier/  in  which  a  woman  took  twenty-two  and  a 
half  grains  in  six  hours,  producing  collapse,  with  marked  hvidity,  great 
dyspncea  and  restlessness,  cold  perspiration,  and  slightly  dilated  pupilf, 
ending  in  recovery. 

There  can  be  no  doubt  ol  the  efficiency  of  phenacetin,  and  it  would 
appear  that  it  more  rarely  produces  unpleasant  symptoms  than  anttpyriii, 
though  urticaria  has  been  noticed  after  its  exhibition  { Mahnen).  If  the 
statements  of  Crombie^  and  of  Ulrsdifelder" — thai  it  acts  moregraduaOjr 
than  other  antipyretics,  and  that  its  influence  does  not  reach  its  ma:ci- 
mum  for  three  or  four  hours — be  correct,  phenacetin  is  probably  the  me^t 
valuable  of  the  antipyretics,  especially  as  it  seems  to  be  the  If^ast  poison- 
ous. At  present  it  is  probably  the  most  used  0/  its  class.  Dose,  from 
ten  to  twenty  grains  (0.65-1.3  Gm.  ).  Phenacetin  is  highly  commendeit 
by  M.  H.  Lee'  as  a  local  antiseptic  dressing. 
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Phemocoll  HyDROCHLOat  de. — Phenocoll  occurs  in  while  needle^ 
like  crj'staU  ;  h  is  made  by  the  action  of  glycocoli  upon  phenelidin,  lis 
hydrothlondy  is  a  white,  finely  crystalline  powder,  very  soluble  ifi  u-ater. 

Physiological  Action. — The  action  of  phcnocoll  upon  the  animal 
or^nism  is  not  very  matkcdj  Von  Mering  having  found  that  tweniy- 
ihree  grains  o\  it  will  not  produce  any  pronounced  symplonis  in  the  rab- 
bit. When  given,  however,  in  sufficient  quantity  it  Is  certainly  capable 
ol  dblurbing  the  whole  economy,  although  its  physiological  action  has 
not  been  worked  out.  According  to  Isaac  Ott,  the  toxic  dose  produces, 
in  the  frog,  paralysis  of  both  the  molor  anJ  sensory  funcdona  of  the 
spinal  cordt  with  death  from  diastolic  arrest  of  the  heart  ;  in  rabbits, 
quietude^  partial  paraplegia,  and  cyanosis,  with  acceleration  of  the  respira- 
tory movement  and  depression  of  temperature  and  of  the  arterial  press- 
ure, David  Cema  and  William  S.  Carter  determined  that  the  influen;:e 
of  pherocoJl  upon  the  circulation  is  exceedingly  feeble.  The  fall  of  the 
a.rterial  pressure  caused  by  enormous  doses  occurred  after  section  of  the 
spinal  cord  and  the  pneumogaa tries  ;  so  that  it  must  be  concluded  that 
phcnocoll,  when  in  sufficient  amount,  ia  a  cardiac  depressant.  The 
action  of  smaller  doses  wiis  not  made  out.  The  pulse  was  found  by 
Cema  and  Carter  to  be  primarily  decreased  by  inhibitory  stimulation, 
then  increased  by  inhibitory  pat^lysis,  and  ftnally  diminished  by  direct 
action  upon  the  heart. 

The  same  investigators  aflirm  that  phenocoll  has  no  action  upon  the 
blood,  but  the  coirectne^  of  thia  seems  to  be  challenged  by  the  cyanosis 
which  has  beer  noted  both  in  man  and  in  rabbits.  In  experiments  made 
upon  animals  with  fever,  Cema  and  Carter  found  that  the  fall  of  tempera- 
ture produced  by  phenocoll  is  due  to  an  enormoua  reduction  of  heat- 
production,  heat' dissipation  not  being  practically  altered.  As  the  result 
of  some  eviderily  not  very  elaborate  chemical  studies,  P.  Baher'  stales 
tliat  phenocoll  very  distinctly  increases  the  nitrogenous  elimination  :  the 
correctness  ol  thb  is  very  doubtful, 

Phenocoll  is  rapidly  absorbed  and  almost  as  rapidly  eliminated.  Ac- 
cording to  Cohnheim,  it  may  be  detected  in  the  urine  from  one  to  nine 
hours  aflcr  its  ingestion.  It  is  probably  in  part  oxidized  in  ihc  system, 
since  the  urine  after  its  free  administration  becomes  of  a  dark,  reddish- 
brown  color.  It  is  possible,  however,  that  this  color  is  due  to  indican 
and  biliary  substances,  both  of  which  have  been  found  in  the  urine. 

Therapeutics. — In  iSgt  Hertel  and  Herzog '  stated  ihat  phenocoll 
rarely,  if  ever,  produces  gascro- intestinal  irritation  or  other  disagreeable 
symploms,  that  its  antipyretic  action  is  quick  ^nd  never  accompanied  by 
any  depression,  and  that  the  free  sweating  which  is  apt  to  occur  with  it 
may  readily  be  prevented  by  minute  doses  of  atropine.  Both  Hertel  and 
HerfflDg  asserl  that  phenocoll  is  a  valuable  remedy  in  airn/c  and  chronic 
rh^utnaiism^  The  firat  reports  regarding  the  antipyretic  action  of  the 
drug  have  received  wide  confirmation,  and  it  would  seem  that  phenocoll 
is  one  of  the  safest,  promptest,  and  most  elficient  membei^  of  Lis  class. 
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On  the  other  hajid,  it  has  been  stated  tlmt  in  rheumadsni  and  as  an 
analgesic  in  aiaxic  or  other  nerve  pains  it  is  inferior  lo  iht  older  remedie*. 
Thcsc  rcsiilta  may,  however,  have  been  due  to  a  Coo  timid  use  of  ibe 
phenocoll,  asil  is  affirmed  by  some  elinieians  chat  five  grammes  or  seventy- 
seven  grains  of  it  are  usually  required  to  have  an  eReci  in  rheumatism, 
wlilLal  most  writers  give  the  dose  as  much  smaller  than  tins.  In  rare  in- 
stances it  produces  vomiCing,  but  we  have  met  with  no-  crises  of  human 
poisoning  by  it.  The  ordinary  dose  may  be  set  down  as  twelve  to  fifteen 
grains  (0-78—1  Gm.)»  iu  solution  or  capsule. 

ExA-LGiNE. — Meihyiafetiinilid  occurs  in  needles  or  long  tablet-like 
ciystaJsj  barely  soluble  in  told  water,  freely  soluble  in  hot  water.  When 
given  to  man  in  full^  non-poisonous  doiies.  it  produces  some  slight  am- 
biyopia  and  vertigo,  accompanied  in  some  patients  by  vomiting,  tinni- 
tus aurium,  headache,  drowsiness,  and  vaso-molor  disturbances,  such  as 
sweating.  After  large  doses  cyanosis  is  pronounced,  but  no  eruption 
upon  the  surface  of  the  skin  seems  as  yet  Co  have  been  noliced.  No  fatal 
poisoning  by  it  has  been  reported,  but  in  a  case  of  A.  C.  Hartley's 
eighteen  grains  in  divided  doses  produced  a  general  motor  paralysis, 
with  dyspncea,  intense  pallor,  dilated  pupils,  and  pronounced  palpitation 
of  the  heart.  In  a  second  case,  two  doses  of  three  grains  each  produced 
in  a  boy  fourteen  years  old  a  sudden  almost  lethal  heart- failure,  with 
dilated  pupils  and  dyspncea.  In  a  case  reported  by  Gillespie  there  were 
violent  convulsions.* 

According  (c  Rrigonnel,  hypodermic  injections  of  eftalgine  cfluw  in  the  lowe* 
oniinals  violent  Bpileptiform  convuIsEons^  profuse  salivation,  cyanosis,  disturbance 
of  breathing,  fall  of  temperature,  ttnd  altcra^'on  of  the  blood,  whidi  becomes  ddik 
pnine-coLored  and  contains  an  abundance  of  inethxntoglobiii.  Tht  muscles  a1  tbF 
seal  of  the  infection  are  said  to  be  locally  paralyzed,  and  although  sni^M  doses 
increase  slightly  the  blood-pressure,  after  Ihe  toxic  dose  the  pressure  suddenly  ialla. 
The  urine  dot-s  not  become  albuminous  nor  bloody. 

Exalgine  has  been  used  as  an  antipyretici  but  to  a  very  much  larger 
extent  as  -in  analgesic,  and  is  said  also  to  be  useful  in  chorea  and  polyuriA^ 
According  to  Moncorvo,  as  an  analgesic  it  has  at  least  five  times  the  power 
of  antipyrin.  Dose,  three  to  six  grains  (0,3-0.4  Gm.),  iiot  more  than 
twelve  grains  being  cjchibiled  in  the  twenty-four  hour^.  Moncorvo  gives 
the  dose  for  a  child  five  years  old  as  one  and  a  half  grains  (0.09  Gm. ), 

Salipyrin. — Antipyriii  Saifcylalc  h  a  white,  coarsely  crystalline, 
odorless,  slightly  sweetish  powder,  readily  soluble  in  alcohol.  It  is  com- 
mended by  Guttmann  and  Kollmann  as  an  active  antipyretic  and  anti- 
rheumatic,  which  rarely  produces  loitic  symptoms,  although  an  eruption 
resembling  that  ol  antipyrin  lias  been  noted  ;  the  color  of  the  urine  is  ntil 
affected,  but  tests  show  the  presence  of  salicylates,  Kollmann  states  that 
it  sometimes  vomits,  and  that  the  daily  dose  should  never  exceed  forty- 

*  Sec  also  BitU.  de  Thirap.,  March,  1B91 ;  QiKJ  Bril^  Med.jGVT^.,  Feb.  1899^ 
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five  graios  (s 

9  Cm. ),  and  should 

always  be  less  than  this  in  the  be- 

ginning,  as  some  individuals  are  inloler.int  ot  it.     Salipyrin  has  been  used 

lo  a  cc>nsi;ltrfible  e^tteni  in   all   forms   of   rh^ifmatism.    in   in/JufJJ^a.   in 

various  fevers, 

in  migruirUt  and  in 

the  whole  class  of  diaeaacs  m  which 

its  component 

constituents  have  been  found  to  be  useful  ;  also  locally  in 

1        ccfysa.     The 

usual  dose  is  from  seven  lo  fifieen  grains  (0.45-1  Gm.), 

^^in  capsule  or 

tablet,  repeated  every  three  or  four  hours,  but  aome  di- 

^Htiiciana  prefer  a  single  large  dose  of 

forty-live  grains  (a.g  Gm.]- 

^^ 
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CLASS  11— LOCAL  REMEDIES. 


FAMILY  L— STOMACHICS. 


1 


Stomachics  are  drugs  which  especially  affect  die  mucous  membraw 
and  other  coats  of  th^  g:astro- intestinal  tract  so  as  to  increase  funcLJond 
activity.      A  simfiU  bitUr  is  a  substance  of  vegetable  origin  and  of  a  bit- 
ter taste,  which  has  no  influence  upon  the  general  system,  but  markedly 
afiects  the  stomach  as  a  ^timulcLnt.      Simple    bitten  probably  infltii 
not  only  the  peptic  glands  but  also  the  muscular  fibres,  since  Haul  T< 
found  that  the   movements  of  the  excised  stomachs  ol  dc^»  kepi 
warm  sail  solution,  were  increased  in  ihe  order  of  naming   by  extract  d. 
Ifentian,   cctrarin,  condurangin,  extract  of   larfLXacjm,   quinine,   and 
tract  of  qua^ia,      Cetrarin  was  remarkable  for  its  inUuence  upon  the 
testinal   movements,      Althougfh   simple  bitters   may,    by  increasing  thf 
amount  of  food  taken,   affect  the   general   nutrition  of   the   body,   the) 
are  essentially  locally  acting  drugs.      Probably  all  bitter  vegetable  sub- 
stances are  stimulants  to  the  gastric  mucous  membrane,  but  in  many 
of  them,  as  in  morphine  and  strychnine^  such  power  is  completely  over- 
shadowed by  other  inherent  properties.     Some  of  these  active  bitter  v^- 
table  substances  are  indeed  employed  on  account  of  their  influence  upon 
the  alimentary  tract,   notably  quinine  and   strycbmne,    but   in  others  ol 
them,  like  morphine,   the  local   is  entirely  swallowed  up  in  the  genersl 
influence.      By  virtue  of  their  stimulant  power  the  simple  bitters  produce, 
when   in  overdoses,  nausea,  and  may  even  cause  active  irriiation  of  ibc 
gastro^mucous  membrane^      They  have  also  some  tendency  to  act  upoi 
the  bowels.     They  are  essentially  irritant,   and  are  contra -indicated  by 
inflammation  or  over- sensitiveness  of  the  alimentary  mucous  membrane 
Tbcy  are  especially  indicated  by  loss  of  appetite,  ^vhcn  such  loss  of  a^ 
petite  is  the  outcome  of  a  depressed  condition  oj  the  stomach,  but  Ah«fl 
it  is  the  result  of  gasiro- inflammation  they  will  do  harm.    A  second  da* 
of  stomachics  are  the  so-called  aromalics.  which  depend  For  iheir  activity 
upon  the  presence  of  a  volatile  oil.      They  difler  from  the  simple  bidefi 
in  being  more  powerful  but   less  permanent  as  local  stimulants.     {Sf 
page  613. )      A  third  class  of  drugs  contain  both  volatile  oil  and  tHtlCf 
principle,  and  unite  the  properties  of  the  aromatics   with   those  <rf  ik 
simple  bittere^      These  are  the  so-called  an^mttHc  ifiiUrs, 


STOMACHICS. 
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SIMPLE   BITTERS. 

QUASSIA.     Uh  8h 

The  wood  of  Picrma  excelsa,  a  large  tree,  native  of  Jamaica.  Thia 
wood  is  light  both  in  density  and  color,  somewhat  resembling  that  of  the 
tulip-tree,  but  distinguished  by  its  intensely  bitter  taste.  It  is  kept  in 
the  shops  in  billela  antl  in  raspings.  The  active  principle  is  Qtiassin,  an 
intensely  bitter,  neutral,  crystalline  principle,  Siman^da,  ihc  bark  of  the 
root  of  Simaruba  officinalis,  also  coniaina  quassin,  and  may  be  substitnied 
for  quassia, 

Phvstological  Action, — Quassia  can  hardly  he  said  to  be  poison- 
ous 10  man,  the  largest  doses  producing  in  the  adult  only  gastric  irrita- 
tion, but  F,  Venn'  has  reported  a  case  in  which  in  n  young  child  the 
injection  into  the  rectum  of  a  decoction  representing  two  ounces  oF  t^uassia 
was  followed  almost  immediately  by  vomiting,  stupor,  relaxation,  and 
collapse,  ending  in  death.  According  to  I.  Hoppe,'  ^uassm,  when  given 
CO  frogs  in  dijses  of  cine  grain,  will  produce  weakness,  convulsions^  respira- 
tory and  cardiac  failure,  ending  in  death.  Locally,  quassi^i  is  a  distinct 
irritant-  In  man,  five  miUigrammes  oi  the  pure  crystalline  form  notably 
Increased  the  secretion  of  bile  and  of  urine^  and  caused  some  looseness 
of  the  bowels  and  stimulation  of  the  bladder  ;  w^hilst  fifteen  milligrammes 
produced  violent  frontal  headache,  burning  pains  in  the  cesophogus  and 
throat,  nausea,  vomiting,  vertigo,  excessive  nervous  restlessness,  diar- 
rhtta,  and  very  frequent  micturition,  but  diminished  renal  secretion.* 

Therapeutics. — Quassia  is  probably  the  most  active  of  alt  the 
simple  bitters,  and  may  be  used  whenever  such  remedies  are  mdicaled. 
In  cases  of  seal-warms  in  children,  a  strong  infusion  of  quassia  (two 
ounces  to  one  pint)  affords  a  most  harmless  and  efficient  injection.  Its 
exhibition  should  be  preceded  by  an  enema  of  simple  water,  alter  ft 
stool,  BO  as  thoroughly  to  wash  out  the  rectum  and  allow  access  to  every 
fold  of  the  rectal  mucous  membrane.  The  ofBcial  preparations  are  a 
tincture  (Tinctura  Quassia — ten  per  cent.,  U,  SO,  dose,  twenty  drops 
to  a  teaspoonful  f  t.  J-4C.C.);  an  extract  CExtractum  Quassi-e,  V.  S), 
dose,  one  10  three  grains  (0.06-0.19  Gm. )  ;  and  a  fluid  extract  (Ex- 
TRACTUM  QnKsiiJE  Fluidum),  dosc,  fivc  lo  ten  drops  (0.3-0,6  Cc). 


GENTIANA-GENTIAK.     U,  S. 

The  root  of  Gentiana  lutea,  or  the  yellow  gentian  of  the  Alps.  This 
root  occurs  in  the  shops  either  in  pieces  of  various  sizes  and  shapes,  but 
generally  several  inches  in  length,  or  else  in  transverse  slices.  The 
texture  is  spongy,  the  odor  faint  but  pernliar,  and  the  taste  bitter,  tt 
contains  gentisic  add,  which  was  discovered  by  Leconte  and  is  tasteless 
and  physiologically  inert.  The  active  principle  is  probably  the  g^niio- 
ptkrin  of  Kromayet,  a  neutral,  crystalline  substance,  of  an  intensely 
bitter  taste. 
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LOCAL   REMEDIES. 


THERAPEi;r]cS- — Gentian  is  one  nF  tHe  most  eflicimt  oE  [he  simp]? 
bitters,  and  may  be  uaed  whenever  such  a  remedy^  is  indicated.  It  o 
never  given  in  substance,  but  in  one  of  its  prepajations.  These  are  the 
compound  tincture  (Ttnctura  Gentians  Composita — ten  per  cent. 
U.  S, ),  which  contains  gentian,  bitter  orange  peel,  and  cardamom — dose 
one  fluidrachm  to  half  a  fluidounce  (4-15  C,c.)  ;  the  watery  e;ctiact 
(ExTRArruM  Gentians,  U,  S,  ),  dose,  two  to  four  grains  (0.13-0.76 

Gm. )  ;  and  tht  fluid  extract  rEXTRACrL3M  GRKT1A^-e  FlLIDUM,  U- S). 
doac,  ten  minims  to  half  a  fluidrachm  (o.6-z  C.c.)-  The  compouad 
infusion^  formerly  official,  was  a  valuable  preparauon,  containing  some 
alcohol,  and  much  used  in  doses  of  one  to  two  fluidounces  (30-60  C.c.^ 


CAL.UMBA— COI.UMBO.     U.S. 

The  root  of  Jateorhiza  palmata.  a  climbing  vine  of  Mozambique, 
occurs  in  the  shops  in  transverse  disk'like  slices,  oval  or  circular  in 
line,  one  or  two  inches  in  diameter,  of  a  spongy  texture,  having 
yellowish  sudace,  a  very  bitter  tastCi  and  a  slightly  aromatic  odor.  It 
contains  a  great  deal  oE  starch,  besides  berberine,  and,  h  is  said,  in  Iteser 
amount,  coiumhin,  a  bitter  neutral  principle  crystallizing  in  rhomboid 
prisms  or  needles,  F.  Rou?t  ^  has  found  that  columbin  given  to  pigeons 
in  doses  of  ten  centigrammes  produces  death,  preceded  by  failure  ol  the 
appetite,  marked  bign:?  of  gastro-intestinai  imiation,  and  jaundice- 

TherapeuTICS. — A  bitter,  slightly  aromatic  tonic,  useful  as  a  sto- 
machic in  cases  in  which  a  simple  bitter  is  indicated.  It  is  not  used  ifr 
substance.  Its  preparations  are — a  tincture  (Tinctitra  Caix'Mb^— toi 
per  cent.,  U.  S. ),  dose,  one  to  two  fluidrachms  (4.-7  C.c. )  -.  and  a  fluid 
extract  (ExTRACTtJM  Cali?mbx  Fluidum,  U.  S.),  dose,  fifteen  mi 
to  half  a  fluidrachm  ([-2  Cc). 


mo^J 


ChibatA,  U.  S.,  the  herb  and  root  of  Swertia  chirata,  a  plant  grov^ 
ing  in  the  northern  part  of  India,  is  one  of  the  beat  of  the  simple  biriosn 
and  b  believed  by  some  to  e?fert  a  peculiar  influence  over  the  liver. 
Whenever  a  simple  bitter  is  indicated,  this  drug  may  be  employwi, 
especially  if  a  cholagogue  action  be  desired.  The  solid  extract  is  xi. 
excellent  preparation  in  doses  of  one  to  two  grains  (0,06-0.13  Gmj> 
dcfie  q\  the  fluid  extract  (Extractl'm  Chirat-«  Fluidum,  U.  S,),  fivt 
to  ten  minims  (0.3-0.6  C  c. )  ;  of  the  tincture  (Tikctuila  Chirat 
ten  per  cent.,  [J.  S.  J,  a  fluidrachm  (4  C.c-^. 

PBUNUS    VIRGIN  I  AN  A— WILD    CHERRY.     U.  3- 

Wild  cherry  bark  is  the  product  of  Prunus  (Cerasus)  serotiai 
wild  cherry  tree,  not  of  Prunus  Virginiana  or  choke-cherry,  whose  oinw 
it  bears-  It  occurs  in  pieces  of  various  sizes,  usually  without  epidernw 
The  color  hi  a  reddish  cinnamon  ;  the  taste  slightly  astringent,  blttff,  aaJ 
peculiar,  resembling  that  of  peach- leaves.  It  contains  tannic  acid,  bJttcT 
extractive,  a  nitrogenousj  crystallizable.  odorless  glucoside  ^Amygdalin 
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and  an  albuminous  principle  {Emnhin).  When  amygdalin  in  watery 
solution  is  brought  in  conuct  wilh  emulsm.  It  Is  dttumposeJ.  forming 
prussLc  and  iormic  acids  and  a  colorless,  thin,  volatile  oil,  wliich^  when 
pure,  has  a  peculiar,  agreeable  odor  and  a  burning  taste.  According  to 
Liebig  and  Wohler.*  seventeen  giains  of  amygdalin  yield  onp  of  hydro- 
cyanic acid  :  therefore,  if  thirty-four  grains  of  amygdalin  be  mixed  with 
sixty-six  grains  of  an  emulaion  of  sweet  almonds,  a  two  per  cert,  (by 
weighij  solution  of  hydrocyanic  acid  will  bt^  formed. 

Physiological  Action,  — Amygdalin  is  physiologically  JQcrt,  as 
much  as  sixtj'  grains  having  been  taken  without  result.  Fifteen  grains 
may  cause  death  in  the  rahbil,  but  this  is  owing  to  its  being  convened 
into  prussic  add  by  the  eniulain  contained  in  the  green  herbage  in  the 
stomach  of  the  rabbit.* 

Therapeutits, — In  wild  cherry  bark  properly  administered  there 
are  three  active  ingredients, — tannic  acid,  bitter  extractive,  and  prussic 
add  The  amount  of  prussic  acid  is  too  small  to  cause  perceptible 
efiects,  so  that  wild  cherry  bark  is  simply  a  feeble  astringent  and  tonic. 
(t  has  been  very  largely  used  in  p/t/kisis^  and  has  been  supposed  not 
only  to  act  as  a  tonic  and  astringent,  but  also  to  exert  a  calmative  inllti- 
ence  on  the  nervous  system. 

The  dose  of  the  infusion  (Infusum  Phuni  Vir<jtmana. — four  per 
cent,  U.S.)  13  one  to  two  wineglaasfuls  (60-118  C.c,)»  The  syrup 
(SvRUPLis  PRUNI  ViHGINlAK^ — fifteen  per  cent.,  U.S. 3  is  practically 
inert,  bui  is  often  employed  as  a  vehicle.  The  dose  of  the  fluid  ejftract 
(ExTRACTUM  Prlni  ViRGiNiAN^  Fluidum,  V,  S.  )  15  froni  half  a 
fluidrachm  Co  a  drachm  {3-4  C.c. ), 

AROMATICS. 

The  aromatic  oils  are  essentially  local  irritants,  causing  when  taken 
into  the  mouth  inten&e  burning  pain,  and  when  contined  upon  ihe  skin, 
rubefaciion^  blistering,  and  finally,  if  the  contact  be  very  prolonged, 
more  destructive  changes.  Internally,  taken  in  very  large  doses,  they 
cause  burning  pain  in  the  stomach,  increased  activity  of  the  circulation, 
and  a  species  of  intoxication.  In  suflicienily  large  quanliiies  they  are 
irritant  narcotic  poisons.  When  administered  in  therapeutic  doses  they 
act  almf»5t  exclusively  upon  the  alimentary  canal.  As  compared  with 
that  of  the  simple  bitters^  their  influence  is  more  powerful  and  more  tran- 
sienL  They  do  nol  permanently  increase  the  digestive  pcjwer,  but  sim- 
ply increase  action  for  the  time  being.  They  arc  employed  chiefly  to 
increase  Ihe  immediate  stimulant  efiect  of  bitter  ionics  upon  the  secretory 
digestive  glands  ;  as  carmiitaliv^s.  to  stiinolaie  the  intestines  to  contract 
upon  and  expel  flatus  ;  to  prevent  the  griping  of  purgatives  :  to  disguise 
the  Caste  of  medicines,  and  Co  render  nauseating  drugs  acceptable  to  the 
stomach  1  and  to  act  as  condiments  and  aid  in  the  digestion  of  the  food. 


*  Sec  HuBcjnaniJ  [Die  jyfaiiifni/itffe). 
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It  15  probable  that  aromatics  direclly  after  their  ingcstian  affect  more  poweriuUy 
the  digestive  glandular  apparacus  th:in  do  bitter  tonics,  ^^nce  Goillieb '  has  sittawn 
thai  such  ^ijbsTarces  as  mustard,  which  are  local  irritants  to  th^  stomach,  cause  i 
very  marked  i^icreosc  in  the  secretion  of  die  pancreatic  fluids.  Even  when  the 
gland  had  almost  ceased  its  Function,  oil  of  mustard  introduced  [nlu  ihe  stomach 
or  duodenum  rausH  active  setreticin  in  the  p:inrn?as.  i^iiassia,  taken  as  a  type  Oi 
the  bitters,  had  no  efleci  on  \h^  pancreatic  activity. 


I 


Injected  in(o  the  circulalbir,  most  voladlc  oils  lower  the  blood-pres- 
urc  by  depressing-  the  heart's  acUon,  and  even  in  compajTitively  smaB  ^ 
doses  may  cause  immediate  diastolic  arresL  In  this  respect  oil  of  doves  fl 
is  one  of  the  most  powerful.  Their  cardiac  actiiHi  is  undoubtedly  direci 
and  upon  the  heart  itself  :  other  muscular  structures  would  seem  to  be 
similarly  affected,  as  H-  Kobert  ^  has  found  that  the  oil  of  mace  directly 
Icwers  muscular  ejicitability. 

When  in  concentrated  form  almost  ^1  of  the  volatile  oils  are  direct 
paraJyzants  to  nerve-dssues,  and  seem  tO  act  especially  upon  the  sensory 
and  peripheral  nerve- endings  ;  hence  most  of  them  are  local  anaesthetics. 
and  some  arc  used  for  this  purpose  in  practical  medicine.  Most  of  them 
also  possess  antiseptic  properties. 

Some  ol  the  tonir  drugs  containing  a  volatile  oil  also  have  tn  thesn 
a  bitter  principle  which  modifies  their  action.  Such  drugs  may  be  known 
as  arcniaiit:  bitUrs :  as  bitters  they  are  Ifss  powerful  than  such  drugs  as 
quassia,  and  are  especially  indicated  when  the  stomach  is  delicate  and 
easily  natiseate[l 

Inflammaiion  of  ike  stcmach  cr  bowtls  ia  the  chief  contra- indication 
to  the  use  of  arotnatics.  Unlike  the  simple  bitters,  they  are  often  vcrv 
useful  in  diarrhira  of  iier\'Ous  irritability  or  of  relaxation,  when  no  d^■ 
cidcd  inflammation  exists. 


\ 


CiNNAMomrM, — The  U.  S.  Pharmacopceia  recogmres  as  the  bartsof 
undetermined  species  of  the  genus  Cinnamon,  CiNNAMOMCM  Cassia, 
CaJf'4  Burk,  Chinese  Cinnamon,  and  the  Cinnamomum  SAiGOtncuu.DT 
Saigon  Cintiajnon,  which  comes  from  Cochin  China  :  it  also  recogiuws 
Cinnamomum  Zkvlanicum,  or  Ceylon  Cinnamon,  the  bark  ol  theCiiTw- 
momum  zeylanicum.  Of  these  barks  the  Ceylon  is  considered  the  fioKt 
and  the  Cassia  the  poorest  in  quality.  They  all  contain  tannic  add-and 
a  yellowish  volatile  oil  (Olekm  Cisnamomi,  U.  S.).  which  on  accoiroi 
of  its  great  fragrance  and  very  pleasant  taste  is  larg^ely  used,  in  doses  ol 
from  jne  to  three  drops  (0,06-0,18  C.c, )  as  an  adjuvant,  or  to  disgu« 
the  flavor  of  less  agreeable  drugs.  Cinnamon  water _(  Aqua  Ciknajioiii 
— oil  o.  2  per  cent. ,  U.  S. )  is  used  solely  as  a  vehicle.  The  spirit  of  cui- 
namon  (SpiRITUs  CiNNAMOMl — oil  ten  per  cent-,  t).  S.)  is  adminisl«ed 
in  doses  of  one-half  to  one  fluidrachm  (3-4  Cc. )  j  the  tincture  (Tivc- 
TURA  CiNNAMOMT — Ccylon  Cintiamon — ten  per  cent.,  U.  S.)  in  dose*fi 
one  to  two  fluidrachms  (4-7  CcJ.     PuLvis  Akomaticus.  U.  S.— /f/v- 
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matte  Powdtr  (dnnanjnn,' ginger,  cardamonij  nlrttnegs)  is  an  elegant 
carminative  in  doaes  of  from  ten  to  twenty  grains  (0,6-1,3  GmO- 

Cahvophvllus.  U.  S.  —  Clovfs  are  the  unexpanded  flowers  of  Eu- 
genia aromalica,  a  tree  growing  in  the  Molucca  blaii<b.  Oleum  Carvo- 
PHVLLi,  U.  5-,  is  an  exceedingly  pungent,  yellowish,  voladie  oil,  be- 
coming  dark  by  age,  which,  besides  being  used  as  a  carminative  and  an 
aromaiic.  is  often  employed  to  heiiumb  stnsicfve  dwitine,  or  even  ejtj»osed 
pulp,  in  carifs  ol  the  teeth.  Dropped  on  a  piece  of  cotton  and  placed 
in  the  cavity,  it  will  frequently  cure  toothache.  Dose,  one  to  two  drops 
(0.06-D.  x^Cc^').  The  infusion,  or  clove  tea  ftiAo  drachms  to  a  pint),  is 
made  with  boiling  water  ;  dose*  a  wIneglassFul  (60  C.c). 

MvRLSTtCA.  U,  S. — Nufrntg  is  the  kernel  of  the  fruit  of  Myrislica 
fragrans,  a  tree  growing  in  the  P^elucca  Islands.  The  nutmeg  contains 
both  a  fixed  and  a  volatile  oil.  Mace  (Macis,  U,  5. )  is  the  arillus  or 
outer  imperfect  supernumerary  coating  of  the  seed.  Both  mace  and 
nutmeg  depend  for  their  activity  upon  the  volatile  oil  (Oleum  Mvris- 
TEC/E,  U,  S. ;,  which,  when  injected  intravenously  into  the  lower  animals, 
causes  loss  of  coordination,  tremors,  profound  coma,  abolition  of  all  re- 
flexes, and  finally  death  from  respiratory  paralysis,  its  influence  upon  the 
circulation  being  comparatively  feeble.*  In  man,  one  or  two  nutmegs 
will  usually  suffice  to  produce  'a  dreamy,  half- unconscious  intoxication, 
and  severe  or  evtn  fatal  poisoning  has  been  caused  by  larger  quantities. 
The  symptoms  of  poisoning  have  been  dizziness,  stupor  deepening  into 
coma,  muscular  relaxation,  dilated  pupils,  slow  pulse  and  respiration,  and 
suppression  of  urine,  ending  in  death  from  respiratory  paralysis.f  Dose, 
of  oil,  ten  to  twenty  drops  (0.6-1.1  C-c.)- 

r  PiMENTA.  U.  S. — Pimtnta^  or  AUspicc.  is  the  unripe  berries  of  Pi- 
menta  officinalis,  a  tree,  native  of  the  West  Indies.  Dose  of  the  volatile 
oil  (Oleum  PimentjE,  U.S.),  two  to  five  drops  (0.12-o.j  Cc). 


•  Cajidamomum.  U.  S, — Cardamoms  are  the  fruit  ol  Eleltaria  repens, 
Vhich  grows  in  the  East  Indies.  They  consist  of  tough,  seemingly 
fibrous,  generally  more  or  less  triangular  dry  and  tasteless  capsules,  con- 
taining a  number  of  small,  hard,  very  aromatic  seeds.  The  colorless, 
highly  aromatic,  volatile  oil  is  not  official.  Cardamom  is  a  very  grateful 
aromatic,  much  less  stimulating  and  heating  than  most  of  the  other  drugs 
of  its  class.  The  dose  of  the  tincture  (TiNCTURA  Cardamomi — ten  per 
cent.,  U.  S. )  is  one  flui drachm  (4  C.c).  The  compound  tincture  (TlNC- 
TURA  Cardamomi  CoMPOSITA — tWO   pCT  CCnt.,  U.  S. )  is  a  very  elegant 


•  Eaptriment**or  H  C,  Wood  1  also  Cftdcac  iDd  Mcunlcr  {Joum.  Mid.  VAt.,  Lyon, 
t  PAtft]  CUM.  N.  r.  Me4.  Seeord,  Nov,  eS96. 
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addition  to,  or  vehicle  for,  Ionic  medicine3 ;  dose*  one  to  two  fluidraduns 

(4-7  C.c,)- 

Zingiber.  U,  S. — Gmg-^r  ia  the  dried  rhJiome  or  root-alock  o(  Zin- 
giber oflicinaJe,  growing  in  the  East  and  West  Indies,  Gr£en  Oifgrr 
is  the  _/r«A  rhizome.  Stack  Ginger  is  the  root-stock  dried  with  the 
cpidennis  on ;  iVhiU  or  Janiaicn  Ginger  is  the  eame,  deprived  of  its 
epidermis.  The  Iresher  ging"cr  is  the  greater  is  its  power,  and  by  time 
and  exposure  it  becomes  completely  inert.  Its  active  principles  are  \ 
soft,  acrid,  aromatic  resin,  and  a  ydlow,  volatile  oil.  Ginger  is  much 
used  in  domestic  medicine  as  a  stimulant  carminative  in  c^lic ;  given  \v, 
hot  water,  it  is  also  used  as  a  sudorific  ajid  stimulant  in  the  pain  due  to 
suddfTiiy  suppressed  menstmation.  It  is  often  added  with  advantage  ic 
other  remedies  in  dyspepsia.  The  syrup  (Svrupus  Zingiberts — three 
per  cent .  U.  S, )  is  used  only  as  a  cordial  drirk  or  vehicle,  in  doses  oi 
from  h^lf  a  fltiidounce  to  -i  fluidounce  (15-30  Cc.)-  The  tincture,  often 
called  Essence  of  Ginger  (Tinctura  Zingibrris — twenty  per  cent., 
U.  SOi  is  the  most  commonly  employed  preparation  ;  the  dose  is  Kali  a 
Ceaspoonful  to  a  teaspoonful  (2-4  Ce. ).  The  dose  of  the  fluid  esttract 
(ExTHACTUM  ZimiiHKKis  FuHr>LM.  U.  S, )  is  5ve  to  ten  drops  <o.j-o.6 
Cc).  The  oleoresin  (OLEORESlliA  ZlXGlBERlS,  U.  S. )  IS  used  ai  a 
stimulant  addition  to  tonic  pills ;  the  dose  is  from  half  a  minim  to  t«o 
minims  (0,03-0.12  Co.). 

Piper,  U.  S. — Blark  Pepper  is  the  unripe  fruit  of  Piper  nigrum,  a 
woody  vine-like  plant  growing  in  the  East  Indies.  Wltite  Pepper  is  d» 
ripe  berries  stripped  of  their  skin  and  dried..  It  is  much  less  pungenl 
than  the  black  pepper.  The  active  principles  of  black  pepper  are  a 
soft,  acrid  resin,  a  pungent,  ftery,  volatile  oil,  and  piperin. 

In  1819  Oersted  discovered  Piperin  (Plperinum,  U,  SO.  which  crp- 
tallizes  in  colorless,  gliatcning,  four-sided,  truncated  prisms,  of  a  neutral 
reaction,  but  capable  ol  combining  with  acids  to  form  sails.  When  pure 
it  is  tasteless  ;  but  very  commonly  it  has  a  burning  taste,  due  10  the 
presence  of  some  of  the  volatile  oil  of  pepper.  The  possession  of  very 
active  antiperiodic  properties  has  been  asserted  for  piperin,  and  it  was 
for  a  time  employed  in  hiiermHteni  fever  ^  but  it  has  fallen  into  complete 
disuse.  The  dose  as  an  antiperiodic  b  four  grains  (0.2G  Gra.  ),  repeated 
once  or  twice  during  the  interval  between  the  paroxysms.  Pepper  is 
very  largely  used  as  a  condiment  \  but,  as  its  taste  is  more  hot  than 
aromatic,  it  is  rarely  given  internally  Jn  medicine  except  as  an  addition 
to  simple  bitters  or  to  anliperiodicSn  generally  in  the  form  of  the  oleoresin 
fOLEORESiNA  PiPERis,  U.  S,  >,  the  dose  of  which  is  one-halt  to  one 
grain  (o  03-0.06  Gm, ).  In  atonic  dyspepsia  the  latter  preparation  is  an 
excellent  adjuvant  to  tonic  pills.  SchiJTcr  is  said  (Fliess)  to  have  ustd 
piperin  successfully  in  a  case  of  vaginismus^  by  injecting  three-teoihs  ^ 
a  grain   (0,018  Gm.)  hypodermically  near  the  vaginal   entrance.      Ifl 
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using   pjperin  by  hypodermic  injections  it  is  of  the  utmost  importance 
to  see  that  it  is  free  from  the  oil  of  pepper. 

Capsicum-  U.  S.— The  U,  S.  Pharmacopoeia  now  reco^izes  only  the 
small, ^— less  than  an  inch  long, — very  fiery  fnjit  ol  Capslcurn  fastigiaiuni, 
the  African  Pepper,  or  Chiliits.  The  largCn  bright  red,  cunlcaJ  or  ovate, 
comparatively  mild  peppers  oi  the  market  are  from  C,  annuum  ;  they  are 
someticneE  known  as  West  India  peppers.  Capsicum  contains  as  its 
active  prindiile  an  exi^tedingly  acrid  oleoresin.* 

Capsicum  ia  a  very  powerful  local  irritant,  its  oleorcsin  when  applied 
to  the  skin  producing  io  a  very  few  minutes  intense  pain  and  redness, 
and  finally  destroying  ihe  cuticle.  In  the  nilimentary  canal  i[  acts  in  a 
similar  manner  ;  thus,  moderate  doses  produce  merely  a  pleasant  feeling 
of  warmth  in  the  stomach,  while  overdoses  may  cause  gastro- intestine 
intlammstion,  with  severe  pain,  as  well  as  vomicing  and  purging,  followed 
alter  a  lime  by  strangury  and  other  evidences  of  genlto- urinary  irritation. 
The  chief  use  of  Cayenne  Pepper  is  as  a  condiment  ;  yet  it  is  often  added 
with  advantage  co  tonic  pills  to  increase  their  immediate  action  on  the 
stomach.  When  there  ls  habitual  feeble  digcslicin,  with  flatulence,  its 
free  use  on  food  may  do  good.  In  adynamic  diseases,  especially  as  occur- 
ring among  drunkards,  capsicum  is  often  very  useful  by  stimulating  the 
stomach  up  to  the  point  of  digesting  food,  Localfy,  either  as  the  diluted 
tincture  in  a  gargle  or  applied  in  powder  or  tincture  by  means  of  a  swab, 
it  is  useful  in  severe  (tfnsiiiUis,  especially  in  that  accompanying  acarlet 
fever.  The  dose  of  capsicum  is  four  to  five  grains  {a  26-0.3  *^^'  J  ^^  P"^^  \ 
of  the  very  efficient  oleorcsin  (Oleoresina  Capsici,  U,  S,  J,  from  one- 
quaiter  to  one-half  a  minim  (0.016-0^032  C.c.)  \  of  the  tincture  {TtNC- 
TURA  Capsici — five  per  cent,  LT.  S,),  one-half  to  one  fluidrachm  (2-4. 
C.C-)  doses  to  drunkards;  of  the  fluid  eAtr-act  (Extractum  CapsiCI 
FluidUh,  \}.  S. ),  one-half  to  one  minim  (0.03-0.06  C.c). 

Oleum  Cajuputi.  U.  S. — The  Oil  of  Cajuput  is  obtained  from  the 
leaves  of  Melaleuca  leucadendron,  a  tree  growing  in  the  Molucca  Islands. 
This  volatile  oil  is  of  a  green  color^  a  peculiar  Fragrant  odor,  and  a  burn- 
ing, camphoraceons  taste.  It  is  not  very  irritating  to  the  skin,  but  is 
exceedingly  destructive  to  low  forms  of  life,  and  consequently  has  bcL'o 
used  as  ^.  parasiticide  externally,  and  even  internally  against  the  Ascar- 
ides-  In  intestinal  pain  and  spasm  and  iu  terous  diarrkeca  it  is  efficient, 
especially  in  combination  with  chloroform,  camphor,  and  opium.  As  a 
counter-irritant,  it  ha3  been  used  in  rheHmaiism  ;  as  a  stimulant  to  the 
skin,  in  psof-ia^is,  aene  rtfsacea,  and  pityriasis.  Dose,  from  ten  to  fifteen 
drops  f'0.6-1  C,c.\ 

Oi-KUM  Sassafras,  U.  S. — The  Oil  of  Sassafras  is  largely  used  in 
the  arts  on  account  of  its  cheapness  and  pleasant  flavor.     It  is  capable  o[ 

•  Thpnamrnf  Cap.si(in\ta^^  betn  npplied  by^difflrrrm  obaervPTB  to  the  olL,  10  Ihp  rtrio, 
tnd  to  their  combiiuiion,  but  has  no  debniie  meaniag. 
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produdng  very  marlced   narcotic  poisoning/  and  Is  said  to  act   upon  ihc 
lower  aLiimals  as  a  convulsa$it  and  narcotic,      John   Baitlctt  "  aaaerts  tW 
It  is  capable  of  tJiducing  utcnne  contractions,  and  reports  cases  of   abof 
tion  caused  by  it, 

AuRANTii  Amari   Cortex — Bitter  Orange   PceL    U.  S> — TKe  fluid 

ejttract  [^Ektractum  Aoranth  Amari  Fluidltm,  U,  S.  )  and  the  tine- 
lure  (Ti\CTiTRA  Al'Kam'ii  Amaki — twenty  per  ceiiL,  U.S.)  may  be 
gfivcn  respectively^  In  doses  of  twenty  minims  Ci.3  C.c. )  and  a  fluidrachu) 
(4C.C,},  AuRANTii  DULCIS  CoRTEX— ^Ttifi'/  Orange  Peei.  U.S. 
Of  the  syrup  (Svhupus  Auhanti] — live  per  cpnt,,  U.  S.)  the  dose  is 
dcsscrtspooniul  C7  C-c),  of  tile  tincture  (Tinctura  AuRANTII  DuLCis — 
twenty  per  cenL,  L\  S. )  ^  tablespoonful  (  15  C.  c, ).  The  orange  peels 
are  themselves  scarcely  medicinal,  bot  are  official  as  affording  prepara- 
lions  much  used  as  vehicles.  LlMONlS  CoRXEx,  U  S,,  or  /^etttffn  Peei 
(Spiritus  LlMONlS — ftve  per  cent,  U.S.),  is  also  used  for  flai 
purposes. 


ivona^^ 


Aurantji  Flores. — The  ilowera  of  the  orange  arc  ofHcial  for  the 

preparation  of  Orange  Flower  WaUr  (Aqua  AURANTll  Florhm.  U.  S. 
which  is  used  as  an  elegant  vehicle,  free  from  medJdnal  properties. 


The  fruits  of  the  following  umbelliferous  plants — Fceniculum  capi! 
laceum,  Carum  carui,  Coriandmm  sativum,  and  Pimpinella  anisum — are 
ofEcial  under  the  leapective  names  of  F(£N1CULUM  (/fsnf/),  Carlm 
<  Caraway),  CORlANDftUM  (  Coriander),  and  AkisUm  {Anise'^.  They  all 
depend  for  their  virtues  upon  volatile  oils  which  are  official.  The  ofl.  di 
anise  of  commerce  is  largely  ihe  product  of  a  Chinese  tree,  the  Dlidiim 
anisatum.  or  Star  Anise,  from  whose  five-  to  ten-ray«rd  capsular  fruit  \l  b 
obtained  by  distillation.  The  Aqua  Fcekiculi  (0.2  per  cent. )  and  the 
Sptr[tus  Anis[  (ten  per  cent.)  are  official.  All  of  these  fruits  a 
their  preparations  may  be  used  as  carminatives  and  stomachics. 


I 


The  herbal  portions  of  the  lollowing-  mints  are  official  :  Salvia  ofli- 
dnalb,  Mentha  piperita,  Mentha  viridis,  and  Mdi:s5a  of^cinalis.  They  art 
respectively  known  i^Sage  (Salvia),  Pefipermini  (Mentha  Fifekita). 
Spearmint  (Mentha  Viridis),  and  Balm  (Melissa;.  The  important 
U.  S.  preparations  of  them  are  as  follows  :  Aqija  Mepjth-e  Piperit* 
{P<iPf>€rmi?U  JfWc7-)and  AqUA  MeNTH^  ViridIS  (^Cflrwr/Ti/  Walfry, 
both  very  frequendy  used  as  vehicles.  SPlRtTUS  Mentth.e  Viridis  and 
Spihttus  Menth*  Piperita  {Essence  of  Spearmint  and  Ess^nt€  ef 
Pf^permini)t  used  as  carminatives,  in  doses  of  from  len  to  Iwetity  dro|i6 
(0.6-1.  a  C.c  ),     The  oi/^  of  lavender,*  peppermint,  and  spcartnint  »te 

*  Masoin  and  BruyL^nl  haw  ntndied  to  some  eittini  the  phyalolo^cal  acTion  _^ 
ihe  cih  o/iavender,  rostrmary^  marjoram,  and  aipii  (Lavandula  spica  L.l  (  BvU  And^ 
J^ify.  Mid.  dc  Srji.teUes,  1879,  558 ;  5«  a\so  Schmidt's  Jahrt,..  clxn.  133,  ttid 


1 


4 


STOMACHICS. 


fti9 


also  official,  and  may  be  used  in  doses  of  from  three  lo  ten  drops  as  car- 
minatives. The  oil  ol  peppermint  has  been  long  used  in  China  as  a 
local  application  in  neuralgia  and  subacute  rheumatism^  and  is  sometimes 
very  effective  in  relieving  pain.  It  should  be  applied  to  the  parL  jnlH 
ihe  burning  is  no  longer  endurable,  when  it  may  be  removed  and  pelro- 
latum  applied.  (See  also  Menthol,}  Spjritus  Lavand^l.^  (^;5^Wi 
of  Lavender'),  a  very  elegant  and  agreeable  stomachic  and  cordial,  !s 
made  by  dissolving  oil  ol  lavender  flowers  in  alcohol-  Dose,  a  fluidr^chrti 
to  half  a  fluidounce  ( 4-J0  C.  c, )-      Sage  contains  lanmn. 

Water  0/  Rosemary  has  long  been  believed  CD  have  especial  influence 
n  the  skin,  and  in  cases  of  ucrit  a  lotion  composed  of  a  pint  of  this 
water  and  an  ounce  of  the  dowers  of  sufphur  has  been  often  effective. 


^Ripo 


AROMATIC   BITTERS. 

ANTHEMIS.     U,  S,— CHAMOMILE. 

Reman  or  true  Chammmif  is  the  dried  flowers  of  Anthemis  nobilis, 
"a  compoailc  of  Europe.  They  arc  sometimes  single,  sometimes  double. 
The  single  are  more  aromatic  than  the  double  florets.  Chamomile  con- 
lainn  a  bluish  or  sometimes  greenish  volatile  oil,  a  hitter  principle,  and  a 
small  amount  of  tannin.  The  Infusion  (one  ounce  to  a  pint)  is  an  excel- 
lent, mild  stomachic  in  doses  of  one  to  two  wineglassfuls.  Matr[caria, 
U,  S.,  or  German  Chamemilty  the  flowers  of  Matricaria  Chamomtllar 
resembles  true  chamomile  in  odor,  tasLe.  and  therapeutic  uses,  but  Is  less 
agreeable  and  effective. 


I  Serpentaria.  U.  S.  —  Virginia  snakerooi  is  the  root  of  Aristolochia 
Serpen taria  and  of  A,  reticulata,  small  herbal  plants  of  the  United  States. 
It  occurs  as  fine  brittle  rootlets  attached  to  a  small  head,  of  a  campho- 
raceous  odor  and  taste,  and  contains  a  volatile  oil,  a  yellowish-green 
resin,  and  a  bitter  principle.  It  is  an  elegant  stimulant  tonic,  especially 
useful  as  an  adjuvant  lo  more  powerful  bitters.  In  overdose  it  ia  said  lo 
cause  vomiting  and  e\'en  purging.  The  dose  of  the  tincture  (TfVCTURA 
Serpentari.« — ten  per  eejit.,  U,  S.\  Is  one  to  two  fluidrachms  C4-7 
C.cO:  of  the  fluid  extract  (ExTRACTUM  Serfektari^  Fluidum,  U.  S.  ), 
twenty  drops  (1,2  C.c  )► 


[ind  Meiniler  Compt  Read  Sec.  Bioio/^.,  1889.  apcf  Lyitn  Mid..  iSSg),  In  Fross  ihey 
caiistd  gtftieTalTy  paTnTysw,  with  Ioie  of  refltji  actii/ily,  the  musclpi*  Iwina  Intnci,  ami  the 
sensory  nervous  appnralut^  helnn  nH^'ded  before  [he  raoinr  Upon  ihe  higher  anlmil^ia 
mmilar  efflecl  wq<i  produced,  eioept  thcU  oil  of  riiseniflry  caused  epilepMEorm  ronvulniona 
Oit  a/  Pepperuamr  t M.  fiiprrifa)  ha^  been  Eludied  by  5  D.  Marltuson  t /itouff.  J?is.. 
HaLle»  1877;  Schmidd  Jahrb  .  cluijt  is^J,  who  find?  ihat  while  very  amalt  doset  in- 
crease, larger  OHM  derreasp  thphlood-preMiire  and  lower  the  bodily  Iprapemln re.  MmI 
or  The  vnlHtilp  olU  have  jfermlcidal  properlles,  aitd  the  url  of  peppenninr  han  h>&?n  highly 
prdised  Ai  a  practical  dresiing  for  burm,  wounds,  etc.  (See  Tkt  Mtdicat  RepQrterof 
/mdia.tL} 
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Cascarilla,  U,  S.,  is  the  bark  of  Croton  Eluteria,  a  shrub  groving 
in  the  West  Indies.  It  contains  tannin,  volatile  oil,  and  cascarilHn,  ^ 
neutral,  bitter,  crystaJlizable  principle,  and  acts  similarly  to  serpentaria. 
The  dose  of  the  infusion  (Infusum  CascarilLjc: — one  ouDce  to  a  put) 

is  a  wineglassful  (60  C,c-). 
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Emetics  arc  those  drugs  which  are  employed  in  ihe  practice  of  medi- 
[^ne  for  the  purpose  of  producing  cmesis,  or  vomiting. 

Vomiting  occurs  under  two  provocations,  or  in  two  manners.  Thus, 
a  mental  impression,  or  a  disordered  state  of  the  blood,  may  influence 
ihe  ncr\'c-ccmrcs  dirccdy,  and  emeaiSj  spoken  of  as  i:eniric,  results  ;  or  a 
peripheral  irritation  in  the  stomach  itself,  or  in  some  other  organ,  as  in 
ihe  kidneys,  may  induce  vomiiing-  precisely  similar  in  the  method  of  its 
production  to  the  more  ordinary  rcfiex  movcmentb  ;  such  vomiting  is 
called  reflffX  or  e:vceTttriir. 

j  Emetics  produce  their  results  in  boih  of  these  methods.  Thus, 
larLar  emetic  lias  l^een  believed  to  aflect  the  centres  directly,  so  as  to 
cause  centric  vomiting,  while  copper  sulphate  has  been  believed  to  irri- 
tate the  mucous  membranes  of  the  stomach,  so  as  to  produce  reflex 
vomiting.  Much  doubt,  however,  has  been  thrown  upon  the  old  views. 
and  it  is  probable  that  moat  emetics  have  a  double  Influence,  Thus, 
the  purging  ol  veratria  or  of  tartar  emetic  is  almost  certainly  connected 
with  its  elimination,  and  is  probably  due  to  a  direct  action  of  the  circu- 
lating poison  upon  the  intestinal  nnucous  epithelium,  gland-cells,  and 
peripheral  nerves.  It  seems  a  priori  almost  a  necessity  that  the  vomit- 
ing caused  by  these  poisons  is  produced  in  the  same  way  as  is  the  purging- 
D'Ornellas  has  found  that  when  emetine  is  injected  into  the  ve[ns  of 
animals  the  vomiting-  occurs  simultaneously  with  the  elimination  of  the 
alkaloid  from  the  gastric  mucous  membrane,  and  asserts  that  Kid- 
mann  and  Simonowitsch  have  determined  the  same  thing  with  antimony. 
Further,  antimony  seems  to  cause  vomiting  pardy  by  acting  upon  the 
centres,  partly  by  irritating  the  peripheral  nerve.  Irritant  emetics  are 
more  prompt  than  those  which  chiefly  afTect  the  nerve-centres ;  they 
alvvays  cause  less  nausea  and  general  systemic  disturbance  than  do  the 
centric  emetics. 

Anoiher  ei-ident  practical  fact  is,  that  while  centric  emetics  will  act 
in  whatever  way  they  are  introduced  into  the  system,  the  mechanical 
emetics  must  be  exhibited  by  the  stomach.  Thus,  aporaorphine  may  be 
given  by  hypodermic  injection,  but  mustard  must  be  taken  by  the  mouthn 
Nevertheless^  it  is  probable  that  most  of  the  so-called  "  irritant  emetics"' 
act  in  part  by  being  ^(bsorbed^  since  A  Sacher  ^  has  found  that  even  line 
sulphate  will,   when  injected  in  proper  dose  into  the  blood,  produce 

631 


632 


LOCAL  REMEDIES. 


vcmkiug,  and  Brunlon  anJ  West  have  demonstrated  that  a  peptone 

copper  injected  inio  a  \ein  causea  violent  vomiting, 

A  very  curious  proptrly  of  emetics  has  been  pointed  out  by  E.  Harnack,*  who, 
as  Ihe  rt!siilt  of  an  elaborate  inve^itig^tion,  affirms  as  a  [aw  that  all  specific  emetic 
substances  destroy,  even  when  in  relatively  small  dose,  the  excitability  oi  striated 
muscular  fibre-  HomAck  seems  lo  establish  the  general  truth  of  this ;  bui  that 
it  is  a  univetsal  law  is  scaiciely  probabTe.  and  the  connecCioti  between  tlie  two 
properties  is  very  Db';rure.  Acrording  to  H.  Koberl,'  antimony  has  an 
muscle-fibre  only  when  the  cantact  is  prolonged. 


>oints  l^^l 

tln^  fa/-»   ^t 


Jn  regard  to  the  phenomena  of  vomitings  there  are  a  tew  points 
which  tt  is  necessary  here  to  call  attention.  Fir^i  of  these  is  the  fact 
that  nausea  always  produces,  or  is  accornpanied  by.  muscular  relaxation. 
Vomiting  may  take  place,  as  from  mtistard.  without  much  relaxatioQ ; 
but  when  it  is  accompanied  by  tnoch  natjsea  the  whole  system  is,  as  it 
were,  unbent,  the  skin  relaxed  and  bedewed  with  ptrspiraiion,  the  ptilst 
solt  and  feeble,  the  muscular  system  limp  and  incapable  of  exertion,  aod 
the  mental  acts  almost  suspended.  During  violent  vomiting  the  blood  is 
driven  to  the  he^id,  so  That  the  whole  exterior  of  the  craniom,  and  prob- 
ably the  interior  also,  becomes  very  much  congested.  The  abdominal 
circulation  is  greatly  affected,  and  the  blood  is,  as  it  were,  sqtieeKd 
out  of  the  portal  vein  and  its  tributaries.  The  matters  rejecied  consist 
of  the  contents  of  the  stomadi,  and,  In  repeated  vomiting,  also  those 
of  the  duoderum.  The  secretion  from  the  gastric  mucous  membrane 
is  very  much  enhanced,  and  without  doubt  is  more  or  less  modilied- 
BDe  in  ejecta  is  lo  be  recognised  by  the  green  color  and  ihe  bitter  lastf, 
or  more  infallibly  by  testing  with  the  proper  reagents. 

The  indications  for  the  vise  of  emetics  are  as  follows  : 

1.  7h  unload  the  Stfmtach. — For  this  purpose  they  are  employed  in  i 
poisoning,  or  when  the  stomach  is  oppn^ssed  by  indigestible  substantia? 
or  by  its  own  acrid,  perverted  secretions.  The  symptoms  induced  by 
irriradng  materials  in  the  stomach  are  various,  and  sometimes  it  requires 
a  good  deal  of  tact  or  experience  to  recognize  iheir  cause.  Amoti^ 
them  may  be  mentioned  a  feeling  of  weight  or  load  in  the  stomach, 
gastric  distress,  or  se^'ere  cramp  or  spasmodic  pains,  with  or  without 
some  nausea  and  retching.  In  other  cases  no  local  manifestadons  ol 
trouble  may  be  present.  Thus,  cenvxdsioiis  In  children  are  very  fre- 
quently the  result  of  gastric  irritation,  and  are  at  once  relieved  by  empty- 
ing the  stomat'h-  Tn  adults,  apofi/eciifarm  €oma  may  offer  a  similar  his- 
tory. Occasionally  uriicaria,  or  hives,  and  not  rarely  severe  h^attiukt, 
have  a  similar  origin,  and  require  a  similar  treatment. 

3.  To  affect  the  Abdominai  Viscera  and  Circutettion. — In  c&ngrsHmi 
of  the  jion'tf/ circulalion.  especially  such  as  follow  a  debauch,  and  in  the 
condition  of  digestive  derangement  known  as  htiiousncss ,  emetics  arc 
often  of  service.  In  catarrhal  janndUe  ihey  may  effect  much  good  by 
causing  dislodgement  of   the  mucus  plitgEing  the   duels.      They  have 


been  employe^d  in  coses  of  biliary  ctti^uii;  but  the  chances  of  Eorcin^f 
out  the  calculus  by  exiemal  violence  are  probably  no  greater  than  those 
of  lethal  ruplure  of  the  gaJl-bladJ«. 

3.  To  dislodge  Stt^^lanccs  /r^m  ihe  Respiratory  Passages, — For  tliij 
purpose  emetics  are  sometimes  used  when  foreign  bodies  have  found 
entrance  inlo  the  larynx  ;  but  it  is  chiefly  in  mmmbrantms  croup  \\\Al  the 
present  indication  is  met  with.  The  emetics  chosen  lor  ihis  purpose 
should  be  such  as  act  i^ith  violence  without  producing  much  niiusea  or 
svstemic  disturbance  :  the  mechanical  emeiics  are  therefore  the  best, 

4.  To  produce  Muscular  /Relaxation. — The  introduction  of  anaesthesia 
has  rendered  the  use  of  emetics  to  meet  ihb  application  almost  obsolete. 
Occasionally,  however,  in  astfimaiit  or  other  spasmtfdic  affections  of  the 
respiratory  organsn  emetics  are  still  employed.  For  this  purpose  the 
drugs  causing  much  nausea  arc  preferred.  In  adults,  lobelia  is  the  best ; 
in  children,  ipecacuanha.      Nauseating  rather  than  emetic  doses  should 

employed. 

CoiUra-inditalioTis. — The  chief  contra- indications  to  the  use  of  emetics 
'arc  the  existence  of  congestion  of  the  brain  and  of  gastric  inflammation. 
Advanced  pregnancy,  and  hernia,  whiJe  they  do  rot  positively  contra- 
indicate  the  use  of  emetics,  should  cause  great  caution  to  be  practised 
in  thetr  employment. 

ADMivtSTRATtON, — Emelics  should,  as  a  general  rule,  be  given  in  a 
full  dose,  so  as  lo  avoid  unnecessary  repetition,  and  should  be  adminis- 
tered dissolved  in  water  or  in  syrup.  Their  action  should  be  assisted 
by  frequent  and  copious  draughts  of  tepid  water,  which  also  have  the 
advallt-^ge  of  rendering  ihe  vomiting  less  painful.  When  for  any  reason 
protracted  nausea  is  desired,  the  doses  should  be  small  and  repeated  at 
short  intervals. 

Hyperemesis  may  advantageously  be  divided  into  two  varieties  ;  first, 
such  as  is  due  to  overdoses  of  depre^ising  centric  emetics  ;  second,  such 
as  arises  from  irritation  of  the  slomi^ch,  as  by  mechanical  emetics.  The 
treatmeni  of  the  first  of  these  consists  in  the  enforcement  of  absolute 
quiet  in  the  horizomal  position,  the  free  use  of  opium  enemat.-i,  the 
application  of  counter-irritants  to  the  epigastrium,  and  the  use  of  alco- 
holic stimulants.  The  latter  should  be  given  in  hot  water,  and  should 
not  be  too  much  diluted.  We  have  seen  raw  brandy  arrest  at  once  the 
most  alarming  centric  emesis  after  the  failure  of  other  methods.  Cocaine, 
creosote,  chloroform,  or  chloroform  and  volatile  oils  are  sometimes  of  value 
in  this  form  of  hyperemesis.  When  exc*?ssive  vomiting  is  due  to  some 
irritant  substance,  the  stomach  should  be  thoroughly  washed  out  by 
large  draughts  of  warm  mucilage,  opium  given  by  the  rectum,  a  mustard 
plaster  or  blister,  or,  often  better  still,  leeches  applied  to  the  epfgas- 
irium,  and  no  medicine  at  al!  be  taken  into  the  inHamed  viscus.  The 
swallowing  of  small  pieces  of  ice  is  sometimes  of  service.  If  these 
remedies  fai^  ihe  treatment  of  this  form  of  hyperemesis  soon  resolves 
itself  into  that  of  gastritis. 
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IPECACUANHA.     U,  Sh 

The  root  of  Ccphaclia  Ipecacuanha,  a  small,  shrubby  plant. 
La  Brazil,  where  the  drug  is  leathered  by  the  Indians,  to  be  exported 
large  bales  or  bags.  Ipecacuanha  occurs  in  pieces  two  or  three  lines 
in  thickness,  variously  bent  and  contorted,  marked  on  their  aurfacp  with 
numerous  prominent  rings,  and  composed  of  an  outer,  thick,  active, 
hard,  and  horny  cortex,  and  an  inner,  light,  inert,  woody  centra.  Varie- 
ties of  ipecacuanha — tile  rf^,  the  ^f  ay,  and  th^  dreu^ — -have  been  formfd 
from  the  color  of  the  bark,  but  the  distinction  is  trivial-  The  root  h^ 
very  little  odor,  but  the  brown  powder  has  a  decided  and 
smell,  and  in  Ecime  persons  excites  sneering,  or  even  violent  aslhtn 
dyspncea.  The  taste  is  bitter,  acridn  and  nauseous,  li\  1S17  PelleiJ 
described  an  alkaloid  in  ipecacuanha  which  he  called  ^ffiWrnid".  According 
to  the  later  researches,  however,  this  alkaloid  is  really  composed  of  three 
alkaloids,  the  most  important  of  which  are  cr/ieiin^  and  cephaelin^.  The 
emetine  of  physiolofifical  investigators  and  of  the  text  of  thU  book  is  the 
mixed  alkaloids, — i.e. ,  the  emetine  of  Pelletier. 

Locai  AclioK. — Abscrpiion  and  EHmiT/aiwn. — 'Locally  applied,  ii 
cacuanha  is  a  decided  irritant,  manifesting:  ^ts  action  not  only  upon  mu- 
cous membranes  and  upon  denuded  surfaces,  but  also  causing,  when 
applied  by  inunction,  an  eruption  of  small,  discrete  pustules,  with  ■ 
rather  large  areola.  foDowed,  it  may  be,  by  large  pustulation  and  even 
severe  ,ulceralion-  Ipecacuanha  rapidly  yields  its  active  principles  to 
absorption.  They  are  probably  eliminated  by  the  stomach,  ifiicstrnes. 
and  kidneys,  hut  concerning  this  we  have  no  defimie  knowledge. 

Physiolocical  Action. — When  given  m  amall  repealed  dos^ 
man,  ipecacuanha  produces  malaise,  with  nausea,  and  perhaps  an  increase 
of  the  secretions  of  the  salivary  glands  and  of  the  murons  membrane 
of  the  bronchial  tubes  and  of  the  stomach.  In  large  amounts  it  causei 
vomiting,  accompanied  by  only  a  moderate  amount  of  nausea,  but  by  a 
decided  increase  of  the  secretions  mentioned  above.  The  vomidr^. 
even  when  very  large  amounts  are  taken  into  the  stomach,  is  not  ape  to 
be  severe,  nor  the  prostration  marked, — no  doubt  because  the  excess  of 
the  drug  U  rejected  before  absorption- 

The  general  physiological  action  of  ipecacuanha  is  very  feeble,  and  in 
Its  details  not  thoroughly  understood. 

According  to  D'Omelia.9,' Merck's  commercial  emctinG  in  toxic  doses  to,oj 
millij::ramme]  produces  in  frogs  dryness  of  the  skin,  sweUing  of  the  atxloinef^ 
diiniiiulijij  oi  the  circulation  and  r&ipiiation,  incrciised  ralher  than  diminished  seti- 
sibilit>',  nii]i;cular  feeblentis  deepening  into  abolition  of  volunliry  movemtait.  will* 
at  first  increased  and  afterwards  diminished  refiex  activity,  and  finally  death  (rocn 
inilure  of  respiration,  the  heart  coniinuitiK  to  beat  often  for  many  hours.  In  tnam- 
mals  the  symptoms  induced  by  Tlit  fmison  in  krEe  <!oses  pire  very  similar  to  these 
just  deifliled,  cKcepr  ihar  eme*iifi  is  usually  violent,  but  in  some  cases  it  is  w,inting 
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J^ttrv/n/t  System. — /Respiration.  —  Circulation. — Upon  llie  cerebtum 
ipecacuanha  exercises  no  perceptible  influence  ;  D'Onielliis  a«d  Pecholier 
have  found  that  in  the  frog  both  ncn'ea  and  muscles  retain  their  suscep- 
tibility to  le^ble  galvanic  currents,  and  they  correctly  reason  that  ihe 
paralysis  which  iht  pcison  produces  is  of  spinal  origin,  D'Orndlys  and 
Pecholier  are  in  direcl  contradiction  in  regard  to  the  action  of  the  drug 
upon  sensibility. 

D'Orncllas,  Pecholier,  and  Foiilbrod*  are  in  accord  in  asserting  that 
the  toxic  dose  of  emetine  kills  by  asphyxia  ;  so  that  it  probably  is,  when 
in  overwhelming  amount,  a  centric  respiratory  paralyzant. 

In  the  mammal  the  toxic  dose  of  emetine  frequently  produces  a  fall 
of  arterial  pressure  (Pecholier  and  FoulkrodJ.  As  shown  by  Dyce 
Duckworth,  however,  this  docs  not  occur  until  late  in  the  poisoning  ;  it 
is  certainly  in  part  ol  cardiac  origin,  since  a  hall-grain  of  emetine  injected 
into  the  jugular  vein  of  the  dog  will  cause  an  immediate  death  frcim 
cardiac  paralysis,  and  since  it  occurs  after  previous  section  of  the  spinal 
cord  (Foulkrod).  Ne\'ertlieless,  the  influence  upon  the  heart-muscle 
must  be  very  feeble,  since  the  frog's  heart  often  retains  after  fatal  poison- 
ing its  irritability  for  many  hours  after  death  (D'Orncllas).  It  is  proba- 
ble, though  not  pro\'ecI,  that  the  muscle-fibre  in  the  vessel-walls  shares 
the  cardiac  action  fif  the  poison.  The  a^ertioti  which  has  been  made, 
that  the  small  dose  of  emetine  causes  vaso-motor  spasm,  rests  upon  in- 
sufficient evidence,  and  is  in  all  probabihty  incorrect,  the  therapeutic  doae 
having  no  decided  influence  upon  the  arterial  pressure. 

Pulmtmic  and  Digestivf  Organs. — As  emetine  injected  hypodcr- 
nilcally  causes  vomiting,  ipecacuanha  must  be  looked  upon  as  a  centric 
emetic;  but  the  observation  of  D'Orncllas,  that  the  emetine  produces 
vomiriiig  much  more  slowly  when  thrown  into  the  veins  than  when  given 
by  the  stomach,  indicates  that  the  local  irritant  action  of  the  drug  is  a 
factor  in  the  production  of  emcsis. 

The  great  influence  oJ  the  drug  upon  the  abdominal  viscera  is  further 
shown  by  the  fact,  attested  by  Pecholier,  Dyce  Duckworth,  and  D'Ornd- 
las,  that  in  emetine- poLsoning,  although  there  is  a  distinct  fall  of  tempera- 
ture in  the  mouth  and  on  the  surface  of  the  body,  in  the  intestines  the 
temperature  either  remainji  stationary  or,  more  commonly,  rises.  Again, 
the  changes  found  after  dtalh  from  emetine  arc  almost  cj^dusivdy  in  the 
lungs  and  digestive  organs- 


Pecliolier,  in  his  e-irlier  experimenls,  laLind  great  paieness  of  Uie  lun^,  with 
Intense  hyper^miu  of  the  stomach  and  \he  up^r  half  of  the  inteiitini^,  but  in  some  of 
his  I alcr  experiments  tlic  langs  were  pnoioundly  influenced,  Dyce  Duckworth  es- 
periiilly  noteJ  Inlense  hyijeritmia  of  the  limys,  which  wtre  in  some  plaar*  emplly- 
scmatous,  but  in  olher  portfp>ns  collapsed  and  even  Reeled  with  true  consolidation- 
The  lesjons  were  much  less  marked  in  the  intestines  than  in  the  lungs,  which  re- 
sembled very  closely  those  taken  from  the  bodies  of  animals  killed  by  section  of 
the  vagi.  The  pulmonic  Irsiiins  were  fovmd  [o  be  mo*Jt  iiileiise  in  Ihe  fjibhit ;  the 
iniestinal.  in  the  dog,  cjit,  and  guinea-pig.      Magendie  forty  years  ago  recorded 
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the  pulmmiLC  Ic^icns  <jE  emetine-poisoning»  and  D'OmeUas  hus    Ukcvrisc 
them,  hut  hs5  ai5Q  s^^a  cases  ia  whidt  iachsmia  of  the  pulmoaary 
found  after  death. 


It  h  evident  that  the  poison  has  an  especial  action  upon  both  li>o^ 
and  intestines;  but  why  the  pulmonic  lesions  should  so  vary  is  not  n 
present  known.  Tlie  occurrence  of  these  cliangea  in  ihe  pulrnonvj 
tissues  is  b  accord  with  clinical  experience,  which  teaches  most  decidedly 
that  ipecacuanha  has  an  action  upon  the  pulmonary  and  gastromtestiDd 
mucous  memhranes. 

THEaAFEUTics. — Whenever  it  Is  desired  to  unload  the  stomach  or  to 
act  by  emesis  upon  disease*  without  inducing  much  prostration,  ipecac- 
uanha 13  the  best  of  the  emetics.  In  narcotU  poisoning  it  is  less  certain 
than  the  "mineral  emetics,"  bat*  as  it  produces  no  irritation  of  the 
stomach,  it  can  be  given  more  freely  than  the/  can,  and  is  constantly 
used  as  an  adjuvant  to  them.  It  is  especially  useful  In  the  diseases  of 
children,  never  causing  the  serious  depressioE  which  tartar  emetic  is  w 
apt  to  produce-  When,  however,  very  violent  cmcsia  13  desired,  as  ia 
jnemtranous  crouf,  other  emetics,  such  as  zinc  sulphate,  are  to  be  pre' 
lerred  on  account  of  the  greater  Force  of  thar  action. 

In  sick  stomach  of  nervous  origin,  such  as  occurs  in  prrgnan^y^  mil 
doses  of  ipecacuanha  have  so  often  met  with  success  thai  there  can 
doiihi  of  their  value.     One  drop  of  the  wine  in  a  teaspoonful  of 
should  be  given  every  fifteen  minutes.     The  use  of  ipecacuanha  as  u 
expectorant  svill  be  spoken  of  under  that  heading.  ^H 

One  of  the  most  important  uses  oF  ipecacuanha  ts  in  €%€uU  dyi^nJffL 
all  forms  ol  which  have  beeu   treated  with  it  with  asserted   advantage 
hs  bcQcficLal  action  is  most  obvious  Jn  biHous  dysentery  and  in  rmtiigntti 
ifyserdery,  as  is  indicated  by  the  fact  thai  its  use  is  most   conunoa  ifl 
tropical  climates.      In  sthenic  infianimatory  dysmtery  it  seems   to  be  l*ss 
available,  although  even  in  this  it  has  been  strongly  advocated. 
valuable  clinical  paper,  A.  A.  Woodhull '  brings  forward  strong  evidi 
of  (he  value  of  ihu-  remedy  not  only  in  dysentery,  but  also  in  chi>ierifr 
diarrhirtis^     It  has  likewise  been  used  with  great  success  in  hepaHc  iorfm 
and  other  forms  of  abdominal  glandular  derangement. 


e  pre' 
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It  probably  infltienee«  not  only  the  intestinaJ  glands,  but  also  the  liver,  stnce  P^ 
choiier^  ntlirm.-)  that  in  onimoU killed  byii  no  hepatic j;lucose  can  be  found  Moa^ 
over,  Kreat  advantage  from  Its  use  mny  often  be  cblained  in  the  condition  kiKxra 
as  biHousrtK'^L.  In  dUt'ous  dysfnffry  rt  will  often  prcnJinre  l^rge  tarry  disrtrtjya: 
a  change  in  Lhe  colcrol  the  t^tooU  sometimes  follows  its  use  in  --- *  "-^\  ,1  f  /g^a^ff 
Tlif  mechanical  cHcct  of  the  vomiting  induced  by  it  in  these  casts,  however.  Boat 
not  be  lost  sight  of  1  yd  it  does  not  seem  to  u^  sufficient  to  account  fur  the 
e*ipeda1ly  as  some  oi>iprve.ri  siate  that  ihe  effects  noted  are  produced  even 
linfe  or  no  vomiting  occurs.  It  has  been  pro*.-ed  by  D'Omellas  and  Pecholier 
when  emetine  is  introduced  into  the  circulation  or  into  the  cellular  tissue  it  «apo 
willi  The  secrcttoni  of  the  stomach  and  iHjwefs  ;  so  that  the  changes  whidi 
yoked  in  these  organs  are  evideiitly  connected  with  the  eliminaiJon  of  the 
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In  1B90  SurEtoii-Mnjor  Harris"  used  in  dysentery  the  ipecacuanha  root,  de- 
prived of  ita  emetine.  ^Uh  alleged  excellent  results.  His  paper  has  ^vai  rise  to 
considenble  discussioD,  and  SNrgeofi-Capi.tii)  Walsh,*  as  the  tes^ult  at  hi?  esptri- 
mentB,  came  to  the  contrary  conclusion  Ihal  tlie  value  oi  ipecacuanha  in  dyseultry 
depends  U|mn  its  emetine,  and  deviatd  a  method  of  ijivinK  emetine  in  combination 
will]  liinJodidc  u(  mercury,  aflirmiiij;  lliat  in  Lhi*i  conibinaLujn  [he  drug  does  not  pft^ 
duce  vomiting.  Other  clinicians^  however,  have  confirmed  the  statements  of  Sur- 
geon-Major Harris.  When  the  ipecacuanha  root  has  been  de-emetinized  it  faijs 
to  produce  vomiting,  or  causes  only  very  sJighl  vomiting  ,  and  according  lo  the 
clinical  studies  of  Kanlhack  and  Caddy, '°  U  has  all  Iht;  curative  efTecls  of  ipecac- 
uanha in  dysmtery.  and  does  not  cause  depression.  The  freeiJoni  from  alkaloid  of 
this  scHcalled  de-emeiini^ed  ipecacuanha  seems  to  us  very  doubtful,* 

As  a  hennostatu,  ipecacu;inha  has  been  recommended  by  Trousseau, 
and  PechoUcr^^  asserts  that  \w  hi^mcpiysis  it  is  a  specific!  It  has  been 
given  with  asserted  advantage  in ^twt//'*^  after  child-birth^  and  Carrigcn" 
asserts  thar  it  possesses  oxytocic  powers. 

Administration, — Aa  an  emelic,  ipecacuanha  is  generally  adminis- 
tercd  in  powder,  thirty  grains  (2  Gm;]  being  given  every  fifteen  or 
twenty  minutes  until  the  desired  effect  is  produced.  For  a  child  a  year 
old  the  emetic  dose  is  five  grains  (0.3  Gm. ).  Its  action  should  be  aided 
and  hastened  by  lat^c  draughts  of  lukewarm  water  As  a  nauseanl  the 
dose  is  from  two  to  fve  grains  (0^13-0.3  Gm,  ).  Iw  dysentery  it  is 
generally  best  to  begin  with  a  f  jII  emetic  dose,  or  wiili  ten  grains  [-epcated 
every  half-hoLi  until  emqsis  is  produced.  Two  or  ihrcc  hours  after 
vomiting,  fifteen  drops  of  laudanum  should  be  exhibited,  followed  in 
twenty  minutes  by  five  to  ten  grains  of  ipecacuanha  in  pill  form  :  this 
should  be  repeated  every  two  or  three  hours,  the  amount  of  the  opium 
being  lessened,  and  tlia!  of  the  ipecacuanha  increased,  according  lo 
circumstances.  The  object  us  Co  have  as  much  of  the  ipecacuanha  re- 
tained as  possible.  Another  plan  is  to  jpve  lar^^er  doses  (twenty  grains), 
repeated  every  two,  four,  or  six  hours,  mustard  being  applied  to  ihc 
epigastrium  and  opium  exhibited  as  before  ;  and  it  is  said  that  alter  two 
or  three  doses  tolerance  b  established  and  the  drug  retained.  In  India, 
enemata  of  ipecacuanha  arc  often  employed,  either  as  a  substitute  (or  or 
an  adjuvant  lo  its  use  by  the  mouth.  This  treatment  has  recently  been 
imitated  by  Chouppe"  and  others,  and  in  our  own  practice  found  to  be 
sati^actory,  II  undoubtctlly  often  succeeds  in  dysentery  and  ekolcriforTn 
and  chronic  diarrhwas^  and  the  gastric  symptoms  arc  almost  alwnya 
avoided.  Tn  chronic  cases  the  repetition  of  the  enemata  sometimes  pro- 
duces so  much  local  irritation  as  to  forbid  their  continuance,  Wf  have 
been  accustomed  to  give  a  scruple  of  the  powder  with  starch  and  lauda- 
num, repeated  every  four  hours.  A  decoction  of  the  drug  is  to  be  pre- 
ferred, as  probnhly  causing  less  local  irritiition  and  being  more  thoroughly 
absorbed.  To  an  adult,  Chouppe  gives  daily  two  injections  of  a  decoc- 
tion, each  lavement  ropretienting  two  and  a  half  drachms  of  the  drug. 

•  5«  cspcciaUy  A.  A,  WocdhuH  (Atfsiia  Jifrd.  anii  Surg.Jtmm.,  1875)- 
t  CcmsBlt /^f irf*:  .Wini,  and  Sf*r£.Jtmm-,  1*76. 
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As  a  counter-irritant,  ipecacuanha  ia  rardy  used  in  this  coui 
in  England  a  Liniment  h  employed  composed  of  four  parts  of  the  poi 
to  fourteen  parla  of  olive  oil. 

TLc  preparations  for  internal  use  are:  a  syrup  (Syrupus  Ipecao.- 
ANi[£ — seven  per  cent.,  U.  S, ), — close,  as  an  expectorant,  five  to  twenty 
minims  (0,3-1.3  CxO  ;  awineCV[MjM  Ipecacuanha — ten  per  cff»L. 
U.S.), — emetic  dosCn  four  fluidrachios  lo  a  fluldouncc  fi5"30  Cc); 
andafluidextraciCExTRACTUMlPECACUANii^FLUinuM,  U,  S,)' — doae, 
as  an  emetic  for  an  adult,  thirty  drops  (7  C.c).  Trochisci  Ipecacu- 
anha, U.  S.,  and  Trochisci  Morphin^  et  Ipecacuanh^k,  U.  S-i 
used  in  catarrh  oi  the  throat  as  a  local  application. 

Etfuiina  has  been  used  in  doses  of  from  one-twellth  to  one-sixth  of  a 
grain   fo.oD^— o.oi  Gm.),  but  It  la  very  liarsh  and  without   advantage  to  ' 
Its  action. 
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Apomorphine,  discovered  by  Matthieson  and  Wright,"  oc^ura  «S  l 
snow-white  powder,  which  is  permanent  when  dry,  but  when  nn 
solutiDn  soon  becomes  green,  arnJ  finally  almost  black. 

General  Effccfs. — In  man,  apomorphine  acts  as  a  prompt  erw 
vomiting  being  accompanied  by  no  symptoms  of  such  nature  as  to  be  al 
all  characteristic  nf  the  drug,  unless  it  be  excessive  secretion  from  lb* 
salivary,  nasal,  and  lachrymal  glands.  Very  rarclygreat  cardiac  drprc* 
sion  hns  been  produced,  but  there  is  reason  to  suspect  that  thb  has  bcefi 
due  to  decomposition  products. 

Physiological  Action. — Local  Adion. — The  soluble  salts  of 
morphine,  when   pure,  arc  not  irritantj  and  when  used   hypodcnnicdly 
should  not  cause  pain.      They  are  absorbed  with  p^rfat   rapidity. 
cerning  their  elimination  we  have  no  definite  knowledge. 


tn  fnigK.  DEti?  Icf  6v(^  milligmmiiies  of  Rpriinnrphlne  rause  restlessness,  ^^1 
by  an  increasing  i;lLggujhi>ess  and  muscular  weakntss  Ihat  may  end  in  real  or 
parent  cleath-     In  some  instances  there  nr^  violrfnl  con%^l9ion5,  both  dome 
Ionic  in  character."    SomctLmcs  rccoverj^  occurs  after  both  respiration  and  ctnllitf 
action  have  apparently  ceased. 

In  (loR5,  one  To  two  milligrammes  cause  vomiting,  without  uny  other  deddtf! 
symptoms  ;  after  slightly  larger  amounts,  Ibe  vomiting  is  severe,  and  accompuuerf 
by  free  salivation  and  muscular  tremblinEs.  Aiter  verj-  large  dosea^  vomJtipf  doc* 
nol  occur,  bui  a  condition  of  intense  restlessness,  tlie  animal  jumptii)^.  ruanif^. 
howling,  and  champing  conitmily.  The  slightest  noise  or  alarm  thrown  [he  aninul 
into  violent  excitement  and  terror  ;  with  pupils  dilated  and  ears  drawti  stiffly 
he  endeavors  to  get  out  of  the  apartment,  and  even  U>  climb  the  wall.  Alter 
larger  aniwints  (four  ur  five  grains),  to  this  excitement  is  soon  «iddi:d  failing 
CLlar  stn^n^i^.  and  the  hind  li?gs  an^  dragged  behind  the  anitnal  in  hi^  moi-emeRK 
The  respiration  is  exceedhii^iy  hurried,  and  convulsions  are  suddenly  de\'elti 
The  pa^e!^is  and  convulsions  increase,  so  that  the  animal  lie«  upon  his  back,  k 
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wildly  into  the  air,  and  Rnnlly  6k5  asphyxmted.  Rabbits  cnnnot  vomit,  but  tbe 
general  5>mploms  produced  by  the  alkaloid  in  Ihem  and  in  cats  arc  exactly  parallel 
with  those  just  dcstritwJ  as  otcurring  in  tlie  dog.  Very  small  doses  (ten  milli- 
grammes, Hamack)  suffice  lo  kill  ihe  rabbit  On  chickens  and  pigeons,  according 
to  C.  David,"*  it  acts  very  much  as  it  does  upon  dogs  ;  the  stage  of  excitement  is 
vco  marked.  AJter  death  no  dblincl  lesions  are  lo  be  found,  unless,  as  Quchl  '■ 
believeS)  Ehtre  is  habiiuaLly  aii  excessive  bypersniia  of  Lhe  pons  Varolii 

To  ihc  therapeutist  the  chief  interest  in  apomorphinc  la  in  connection 
with  its  power  ol  producing  vomiting  ;  but  before  taking  this  up  wt:  shall 
briefly  review  whai  is  known  in  regard  lo  its  general  actions. 

Nervous  and  Ma^aihr  Systems. — -The  action  of  apomorphine  upon 
the  cerebrum  seems  to  be  that  oi  a  primary  stimulant  delirilncicnt  and  final 
paralyiant-  The  cause  of  the  convulaions  al  present  cannot  he  consid- 
ered as  determined.*  Acconling  to  Reichert'a  experiments,  Ixjtii  the 
sensory  and  motor  nerves  are  first  stimulated  and  afterwards  paralyzed. 
In  opposition  lo  the  experiments  o J  Quehl,  Hirnack  "  found  that  apo- 
morphine  directly  affecrs  the  voluntary  muscles,  and  as  his  experimerita 
have  been  confirmed  by  ReichertT  there  can  be  no  doubt  that  apomor- 
phinc  is  a  muscle- poison. 

Circulation. — The  reports  upon  the  action  of  this  drug  on  the  cir- 
culaLion  are  somewhat  discordant  It  appears  to  be  proved  that  the 
therapeutic  dose  does  not  aflcct  the  blood- press u re,  but,  contrary  to  the 
statements  of  Seiben/"  Max  Qnehl,  and  Bourgeois,"  it  has  been  shown 
by  Harnwck  ;jnd  by  Rcichert**  that  the  toxic  dose  does  lower  the  arterial 
pressure  and  is  a  direct  paralyzant  of  the  cut-out  frog's  heart,  Reichcrt 
has  shown  that  the  mammalian  heart  is  similarly  affected  by  the  drug, 
and  the  final  fall  of  pressure  must  be  at  least  in  part  ot  cardiac  origin. 
Reichert  slates  that  preceding  the  fall  of  pressure  there  is  a  distinct  rise, 
which  is  prevented  by  previous  section  of  the  cord,  and  is,  therefore, 
probably  due  to  stimulation  of  the  vaso-molor  centres.  The  pulse-rate 
is  markedly  increased  by  small  and  large  doses  of  apomorphine,  the 
ma.timum  usually  being  reached  about  the  lime  vomiting  is  f-iirly  estab- 
lished \  subsequently,  in  poisoning,  the  pulse  falls  below  normal.  Reichert 
believes  the  rise  lo  he  clue  to  stimulation  of  the  accelerators,  and  the  fall 
to  the  influence  upon  the  hcart-musclc. 

Respiraiicm.  —  Usually  t!ie  respiration- rate  is  increased  by  decided  or 
toxic  doses,  riuring  the  convulsive  period  of  th<*  poisoning  the  respi- 
rations become  irregular  and  unequal,  and  they  finally  grow  more  and 
more  shallow  and  infrequent,  until  death  results  from  a  paralysis  of  the 
respiratory  centres.  Both  Harnack  and  Reichert  have  noted  that  in  the 
rahliit  previous  section  of  the  jKir  vagnni  dot-s  not  jirevcnl,  but  rather 
increases,  the  respiratory  acceleration  :  Reichert  affirms  that  in  the  cat 


*  The  only  one  whohasearclully  itudlcdch^m  is  Reichert,  and  hb  publiahnl  accQUnt 
is  KcU-nuntiadiclury.  Mc  reasons  tltat  tfit  coiivulsiona  arc  ciilefly  spln9l»  and  yet  says 
thqt  in  mainniHls.  nflcrscctiunuf  ilie  spin.-il  cord,  except  "  in  very  eicrptional  ca&ea,"  ibey 
are  contiiicd  to  llie  anterior  part  «f  ibc  tfody. 
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aiid  dog  no  increa5e  of  iKc  reapiration-ratc  occurs  under  Uic  action 
drug  if  the  pnoumogas tries  haue  been  cut, 

Ttrrrtperaturc. — The  aciion  of  afioniorpliine  upon  ihc  tern; 
appears  to  be  very  trifling  and  inconalanl.  According  to  Ziolkowski," 
tiiL'  bodily  heat  usually  falls  afler  lai^e  doses  from  O-i*"  to  0.5*  C 
Moen  noticed  In  one  man  that  the  temperature  rose  durirg  the  vomiliDg 
a  z° ;  while  Bourgeois  alliniia  that  in  man  tJic  drug  has  no  influence  ovri 
the  temperaturcn  and  Rcichcrt  has  $ccn  in  ammals  a  rise  follow  the 
dermic  but  not  the  intravenous  injection  of  the  alkaloid, 

&nesU. — Gee"  was  the  first  to  announce  that  apomorphine  is  & 
tain  and  prompt  emetic,  producing  but  little  nauaca,  and  liaving  the 
great  advantage  of  acting  in  very  small  dose,  a  tenth  of  a  grain  beio^ 
sufficient,  whi^n  injected  under  the  skin,  lo  cause  vomiting  in  ten  minuiA 
The  time  required  for  action  depends  largely  upon  the  amount  of  the 
drug  exhibited.  After  very  small  doses  twenty  minutes  may  cUpsc; 
and  in  Bourgeois's  experiments  0.45  grain  produced  violent  vomiting  io 
[ess  than  two  minutes.  After  these  large  doses  the  cxnesia  usu^h 
recurs  once  or  twice  at  intervals  of  a  quarter  to  half  an  hour,*  The 
vomiting  seems  to  be  of  centric  origin,  as  Reichert  has  succeeded  in  pro- 
ducing it  when  the  thoracic  aorta  was  tied  so  as  to  prevent  any  of  the 
poison  (rom  reaching  the  stomach, 

Therapeutics,— 'Apomorphine  is  a  safe  and  reliable  emetic,  and 
fje  used  whenever  it  is  dealreti  simply  to  empty  the  stomach.  Apo- 
morphine haa  a  tendency  in  hronchitis  lo  cause  free  secretion,  and  b 
especially  useful  in  the  suffocative  caiarvh  of  infants,  when  an  emetic  is  fe< 
quired  to  get  rid  of  the  bronchial  exudation.  Under  these  eircumstanoo 
it  is  said  not  only  to  act  efficiently  as  an  emetic,  but  also  to  render 
mucus  more  copious  and  fluid. 

Probably  because  it  has  morphine  in  Its  name  ihcre  was  at  one  timet 
rather  wide-spread  belief  that  apomorphine  was  not  a  suitable  emetic  in 
narcotic  poisoning.  In  fact,  however,  narcotics  influence  the  actioa  erf 
apomorphine  only  as  ihey  do  that  of  every  other  emeiiCL  ApomorphiK 
may,  therefore,  be  used  in  any  poLsoning  :  hypoderinically  given,  it  is  ofMo 
especially  useful  as  a  reinforcement  of  a  mechanical  emetic  eichihited  br 
the  mouth. 

Ai>MiKisTRATioN. — As  an  emetic,  apomorphine  has  ususdly  been  31*- 
mlnistcred  hypodcrmically,  in  doses  of  one-tenth  of  a  gr^in  (0.006  Cm.), 
repeated  every  ten  minutes  until  some  effect  is  induced  ;  bot  it  nu^  be 
exhibited  by  the  stomach  In  double  the  amount.  In  cases  of  sevcf? 
poisoning,  where  time  is  of  great  moment,  it  may  be  wdl  to  give  u 
much  as  one-fourth  ol  a  grain  (0,016  Gm. )  at  a  single  injection,  b 
feeble  persons,  however,  caution  must  always  be  exercised  in  using  JL| « 
one-fifteenth  of  a  grain  has  caused  death  in  seven  minutes  in  an  aifuh. 
fihy-four  years  old,  aufiering  from   chronic  bronchitis  with   marked  cd- 
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physema."  The  earpeclorani  dose  h  ore-six  teen  Lh  of  a 
Gm.),  Care  must  be  cxcrcbcd  in  its  use  in  children.  LoeD"  gave 
hypodermically  o.oj  grain  lo  an  infant^  thirteen  months  old,  suffering 
from  capilbrj'  bronchitis  :  the  free  vomiting  which  was  induced  left  the 
infant  much  exhausted.  In  a  very  few  cases  aponiorphine  has  failed  to 
vomit  and  even  caused  startling  symptoms  :  so  that  care  should  be  ex- 
ercised not  to  push  the  remedy  too  far.  Carville  affirms  that  three-tenths 
of  a  grain  has  caused  a  syncopal  condition  in  an  adult,  and  Prevosi  ** 
details  a  case  in  which  syncope  and  threatening  collapse  were  apparently 
induced  by  a  very  smal[  dose.  In  children  especially  must  care  be  exer- 
cised, since,  according  to  Harnack,  the  drug  is  very  liable  to  produce 
collapse-  Greenish  preparations  of  apomorphine  should  not  be  uaed 
unless  the  dose  be  very  small.  Constantinc  Paul  states  that  if  glycerm 
be  used  as  the  sole  menstruum  the  solution  will  keep  three  or  lour  days. 
Carville  "  affirtns  that  glucose  acts  well  as  a  prescrvativCj  and  it  b  also 
asserted  that  a  few  drops  of  munatic  acid  will  sufBce. 


Mechantcal  or  Stimulating  Emetics. — The  only  drugs  of  prac- 
tical value  in  this  group  arc  mustard  flour  and  zinc  sulphate  ;  copper 
sulphate  being  so  irritant  as  to  be  dangerous^  and  alum  and  other  drugs 
sometimes  used  too  uncertain  in  their  influence. 

Mustard  flour  is  very  prompt  and  even  violent  in  its  action,  and  is  to 
be  used  when  it  is  desired  simply  to  evacuate  the  stomach  rapidly.  As 
it  is  generally  to  be  had  at  once,  it  is  especially  useful  in  such  emergencies 
as  narcotic  poisoning.  Dose,  a  heaped  tablespoonlul  in  half  a  pint  of 
water,  repeated,  if  necessary,  in  ten  minutes. 

Zinc  suiphaie  is  a  very  sure  emetic,  much  used  in  narcotic  poison- 
ing, especially  with  ipecacuanha  or  apomorphine.  Dose,  thirty  grains 
(3  Gm.)  dissolved  in  about  two  ounces  of  water;  it  may  be  repeated 
in  titteen  minutes,  if  necessary. 
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FAMILY   nr— CATHARTICS. 


Purgatives,  or  cathartics,  are  those  drugs  which  are  employed 
medicine  lo  produce  purgation,  or  catharsis.     The  qucsiion  whether  ihc^ 
act  by  iiicreaaiEig  the  InteatLnaL  sccrclions  or  the  periataJtic    movem 
lias  been  much  discussed. 


en^j 


Thiry  *  «xperiinenled  upon  the  subject  o(  catharsis  by  drawing  out  a  ktujckk 

of  intcsune  through  a  wound  in  the  Unea  alba,  cutting  l\  free  from  l)ie  rcBiaJ 
of  ihe  gut  witlioul  injuTiiiE  iti  nerves  ur  blood-vtsscUj  aewing  lORciher  Uie 
and  pronim-il  ends  of  the  main  portiou-s  oi  the  inlesiines  so  as  tu  reform  a 
OUR  lube,  and  then,  after  closing  up  one  end  oE  the  knuckle,  forcing  the  other  q 
tlie  wound  so  as  to  make  an  inte.^linal  cui-iU-sac  which  could  be  studied  throi^  t 
fistulous  opening.     In  dogs  which  h.id  recovered  after  Ihb  opcraiion.  Tliiry  fooai 
that  bu-ge  doses  cl  magneHium  sulphale.  of  senna,  or  of  rrol*in  o[I  failed  alike  lo 
increase  the  secretion  oi  the  separated  faece  oi  intestine,  although   they  inducot 
violent  purging  ;  furllitr,  that  neither  concentrated  sohilions  of   Epsom  salt  nor 
infusion  of  senna,  even  though  kept  in  the  caNir-aac  for  some  time,  were  able  to 
increase  its  secretion  by  exo^mos*.    More  recently,  S,  Rad^iejeu'sbi  '  has  mndeu 
doboratc  investigation  of  the  Bubjecl.     As  the  result  ot  a  number  of  very  ca.t 
analyses,  he  asserts  that  there  is  nothing  to  be  found  in  the  stools  prodtictd 
magnesium  sulphate^  calomel,  cantor  oil.  croLon  oil.  sennB,  or  jfambc^ie  to  ii 
cate  thai  they  are  anything  besides  the  ordinal'  rontenis  of  the  upp«r  and  It 
bowels,    Hadiiejewski  confirms  the  fnci  observed  by  C,  Schmidt,  that  the 
of  pur^atTves  contain  a  great  deal  of  soda,  but  denies  that  this  proves  that  thc^  lie 
transudations,  asserting  that  the  alkaline  salts  arc  derived  »imply  from  the 
ereatic  Huid.    Radzieje*ski  also  corroborates  iHj?  confirmation  by  Ajip  ■  of  the 
covery  of  Moreau/  that  dii/ision  of  the  intesljaal  nerves  \s  followed  by  free 
exudation  into  the  gut  but  denies  that  purgatives  not  by  paralydng  the  vi 
DCrvcs,  because  crolon  o[l  injected  into  a  loop  of  intestine  which  had  been  sefd*' 
rated  by  twn  IjgiilLires  from  die  remainder  uf  llie  gut  caused  both  vomiting  aod 
purging.     As  no  emulsifying  siibstanre  w-i*;  contained  in  the  intestine,  he  d^aret 
that  no  absorption  could  have  occurredH  and  that  consequently  the  gener^  ini0- 
tinal  disturbance  was  simply  due  to  increased  periiitaltic  action,   caused   b>  IJk 
internal  local  irritation  uf  the  ^a\  propagated  along  the  inlestinei    The  expetinienti 
of  Thiry  have  also  been  repealed  by  Radriejewski  with  croton  oil  and  viU}i  mjg- 
nesium  sulphate,  as  well  as   by  Schifi*  with  aloes,  jfllap,  and  E^dium  sulphate. 
In  all  cases  the  results  were  the  same  as  tho5c  already  noted  as  obtained  by  TTucy 
Carrying  hia  investigations  still  further,  Rad/kjewski.  by  forming  iiite^ttinal  tisiuU 
at  such  po<iiLiunsas  would  enable  him  to  study  the  rate  of  pas:Mige  uf  ihe  inieAnMl 
conlent^r  found  [hat  afier  a  dog  f^  fed  itpon  tlesh  the  small  inlesriiie  empties  t^ 
partially  digested  food  into  the  colon  so  rapidly  and  in  such  quantily  as  to  coi^ 
tutc,  so  lo  speakt  a  normal  diarrhcca,  and  that  the  long  delay  in  die  cAit  and  ibe 
hatdenuig  of  lite  faeces  occur  in  the  large  Intestine.    The  liquid  which  pa^^d  inm 


CATHARTICS, 


633 


the  ascending  colon  ^^recd  in  all  its  characlcrislira  with  the  Stools  of  putgntion. 

Radiicjei^sfci  also  iisstrts  thai  he  has  esl^btisljeU  by  direct  experiiiientaiion  ihal  the 
pcrisUltic  movements  i>f  the  small  inreslinp  are  affected  very  decidedly  by  drastics, 
and  10  some  degree  by  Kpivom  salt,  and  that  m  all  coses  ihe  largK  intestinu  is  still 
more  intensely  acltd  upon.  Although  tlitse  experiments  arc  vcr>'  inlertatiiig^  it 
cannot  bt  allowed  that  dity  \tic\c  what  bi  -iflirnjcd  of  Ihctn. — namely,  diat  pur^a- 
lives  cause  n<i  iiicrtahe  ui  initstinitl  secrcli^in,  liut  only  cjf  peristaltic  actiim.  So 
much  violence  to  natural  condilion?  U  done  lii  the  experiments  After  the  method  of 
Thiry  that  they  seem  to  hiivt  very  litlli;  weight  Tlie  assertion  of  Radcicjcwski, 
that  cfoton  ui]  conliiied  in  a  Icxip  of  intcstitic!  is  iLol  absorbed.  &  a  pure  asiimTiptiun, 
and  his  esperiment  ilrics  not  wiurani  the  ronchisions  drawn  from  it.  The  most 
that  can  be  claimed  is  that  these  various  researches  show  that  increased  perifltalsiiv. 
especially  of  Ihe  Ijirgt  bovel.  plays  a  more  iniporlaiit  r3/£  in  the  production  of 
(liairhcea- 

The  tict  that  previous  section  of  die  par  vaguni  prevents  the  action  nf  purga- 
tives* is  opposed  to  rhe  German  theory,  since  il  i^  almost  ceTtair  thai  division 
of  ibe  ner\es  oi  the  neck  does  noc  iirrest  peristaltic  movemsits.  Further,  Armand 
Moreau  ^  has  found  that  a  solution  cf  Ep:Kim  salt  placed  in  a  knuckle  of  iatc^lire 
isdlated  by  nieans  of  trto  Ugaiures  does  cause  a  serous  exudation  into  it.  and  in 
repeating  M.  Thiry's"  ejtperimenti  he  has  obtained  opposite  resiills.  His  tsiperi- 
mente  indicate  three  possible  sources  of  fallacy  in  the  work  of  the  previous  investi- 
gatOT^  :  first,  if  the  Epsom  snh  be  not  kept  in  the  intestine  for  a  ^uFRcient  len^h  of 
time  {some  hours),  no  Iraniudmion  occurs;  second,  in  some  tii.-tea  the  inner  end 
of  die  isolated  fiEeL^e  of  inltTrtiiie  fails  to  ;tdhere,  so  that  die  u|>tning  is  not  oliliter- 
rated,  and  the  matters  injected  into  the  arrested  ml-de-^ae  really  pass  into  the 
peKtoneal  cavity  \  third,  atrophy  ol  the  mucou;  membrane  and  glandular  appnratus 
of  the  cid-d^iac  often  follows  almost  at  once  upon  the  operation,  and  of  course 
necessitates  a  negative  result  in  the  ^inhsequenl  experiments.  Lauder  Bniiiton,'  in 
a  communication  to  Ihe  MediC'iil  Society  of  London,  i^tales  that  he  has  repeated 
Moreau's  experimE^ntS)  and  found  that  magnesium  sulphale  injected  into  the  in- 
testine of  .1  cat  cau&cd  tiboui  l^o-thirda  of  a  drachm  of  fiiiid  to  be  secreted  in 
four  bour^  by  each  inch  of  the  bowel  oijemted  on.  aldiou^h  the  proportion  of  siil' 
ptiate  was  only  one  grain  id  an  inrh.  In  further  e?fperiiTienls  by  Bmnton,*  gam- 
boge,  elaterrum,  and  croton  oil  gave  results  similar  to  those  of  the  Epsom  salt- 
Vulpian'  has  also  repeated  the  e^iperimeiits  of  Moreaii,  and  found  thot  both  maj;- 
nesium  sutphate  and  jjdap  provoke  a  "trutr  inieslinal  caiarrL  "  the  vegetable 
cathartic  at  the  same  Time  increasing  the  peristaltic  action,  but  the  saline  having  no 
such  effect  The  experiments  of  Legros  <**.-ind  of  M.  Van  Uraam  J-lonckgeest '^  show 
thai  salines  do  not  increase  tt;e  activity  of  the  perisUltic  movcmctits,  whilst  those 
of  Mfltthew  Hay"  ait  ifiouyht  by  him  10  prove  thiU  a  Naline  puigalive  aluajs 
excites  more  or  less  secretion  from  the  alimentary  canal,  depending  on  the  amount 
of  the  sail  and  the  strength  of  its  solution,  and  varying  with  the  nature  of  the  salt. 
To  all  this  evidence  may  be  added  the  eicperiments  of  Arthur  Clopatt,"  in  which 
various  purf^-ative  drugs  thrown  into  the  gut  failed  lu  incrt-ase  ihc  pressure  in  a 
manometer  which  had  been  introduced  into  a  loop  of  the  inte^cinestiedathoih  ends. 
showing  thai  they  did  not  increase  the  intestinal  contraction ;  aiwl  also  those  of 
MeMi,t  mncfc  by  introducing  into  the  duodenum,  throush  a  gastric  fistuld,  a  distcn- 
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•See  paper  by  H.  C.  Wood  {Atnrrtfan  Juitrnai  n/  the  AffdUat  Sc^enm,  iS^^,  |jf), 
t  Hi^EK  aieo  "itates  lli^l  when,  hy  (he  blo^ving  up  cil  the  ball  m  Ihe  intestine,  flodtum 
lUlphotv,  cisTor  oil,  calome],  genua  leaves,  crofoti  oil^  and  coLocynth  vete  prevented 
from  pas£in§i  into  ihe  lower  intestine,  ihey  failed  lo  purtce,  althf^igh  urh^n  InErodueed 
bekiw  the  Dlutnicflnft  ball  by  a  narrow  lub?  ntmiing  thmiigh  it  they  at  once  caused 
diarrh<Ea,  The*e  eitperiraenta,  if  cnnfitmmJ,  would  prove  ihnt  the  purgHlJve«  mpntinned 
muEt  come  In  direct  contact  vlth  Ihe  bwrr  pari  ai  tbe  Bmall  iatefltine  td  produce  liquid 
otoolB. 
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sible  balL  which  could  \re  blown  up  by  the  bug  lub«  attached  to  it  so  as  to  till  tLe 
ioiesiine,  ntuJ  notic^itig  the  rale  ai  which  the  l>all  moved  under  the  influence  til  i 
pen^toitic  nicvemeitL  In  thtse  expcrrimtnis  it  vis£  found  that  hydragogues  like 
senna  affected  very  slightly  the  peristals!!;,  whilst  drastics  like  croion  oil  had  a  xwxj 
dutiiict  jnAuence. 


The  experimental  evidence  b  veiy  far  from  demonslrating  that  io- 
creasf^d  peristalsis  is  the  cause  ul  the  watery  Mools  producetl  by  purga- 
tives. Tile  evidence^  both  experimental  and  clinical,  is  indeed  over- 
whelmittgly  i[i  favor  ol  increased  secretion.  The  facts  proved  by  clinical 
observations  and  by  expfrtmetil — Jhat  purgatives  increase  greatly  tbe  se- 
cretion in  an  isolated  knuckle  of  intestine,  that  various  ptjrgativ^  act 
when  tAlcen  into  the  blood,  and  that  in  these  cases  elimination  by  the 
bowels  occurs  ;  that  at  least  some  purgatives  (Headland"),  when  given 
by  the  mouih,  are  absorbed,  disappearing  from  the  alimentary  canal  and 
reappearing:  when  purgation  occurs  ;  that  the  stools  induced  by  overdose 
of  various  drastics,  as  dateritim,  are  so  enormous  as  to  cause  the  pro- 
foiinde^E  depression,  and  even  choleraic  collapse,  in  a  very  few  hours: 
that  the  discharges  caused  by  hydragogues  contain  a  large  percentage 
of  soda,  the  alkali  oi  the  serum  ;  that  the  relief  obtained  in  portal  con- 
gesrion  by  the  depletion  of  salines  13  very  marked — are,  wtien  vieved 
together,  incompatible  with  any  other  belief  than  that  purgratives  cause 
both  increased  secretion  and  increased  peristalsis  in  the  alimentary 
canal. 

The  question  of  the  action   of  drugs  upon  the  flow  of  bile   is  a 
important  one,  the  evidence  concerning  which  is  best  considered 
two  headings  :  first,  the  experimental  ;  second,  the  chnical. 

The  cjcperlmenu  upon  this  subject  which  hav^  attracted  most  attention  ar^  those 

of  Scott,  and  oE  the  Edinburgh  committee,  of  which  Bennett  was  chairman  and 
Rutherford  and  Gamgcc  the  workers.  The  method  employed  both  by  Scoti  ajtd 
by  the  Edinburgh  committee  was  to  make  biliary  Jistulas  in  dt^s  in  the  usual  pliyfr 
iolo^cal  manner.  ;ind,  after  recovery  from  the  operation  had  taken  plaee  and  the 
bile  rcgulLirty  i^i^aped  by  the  external  orihce,  to  admiciLSter  the  drugs,  e&pecudly 
talomel  and  podoph>llLn,  and  study  the  cfTeels  upon  the  excretJon  o(  btlc.  Ol  the 
accuracy  of  tlieir  eAperln:enta  we  do  not  think  th<it  there  can  be  any  reasonable 
doubt.  They  pruve  ihat  in  du^  wJth  biliary  fisiLla^  mercury  has  no  efTeit  upon  the 
flow  of  bile  unless  given  in  such  quantities  as  to  deteriorate  the  general  health. 
when  it  diminishes  the  biliarj'  secretion.  The  result  does  not,  however,  warranl 
the  further  conclusion  that  mercury  docs  not  Increase  the  fltiw  of  bile  in  heallliy 
df^s.  The  antnialii  were  in  such  an  unnatural  condition  that,  in  spite  of  the  daBj 
ingestion  of  much  more  than  the  normal  amount  o!  Food,  they  pro^r^ssiveJy  crrbk- 
ci^ted.  and  finally  died  apparently  of  inanition  :  moreover,  the  innervation  and 
pTotmbly  also  the  blood-supply  of  the  liver  was  very  much  interfered  with.  Under 
these  circurnstancn  it  ij^  clearly  conceivable  diat  the  mercurial  or  other  purgative 
might  In  the  uninjjred  do^  affi^ct  the  biliary  secretion,  and  yet  fail  to  do  so  iri  the 
esperimentf  hindered  by  some  o(>scure  yet  efficient  cause.  A.  Rohrig"  €^p*Ti- 
mented  by  a  method  which  simulated  more  closely  the  natural  conditions,  altb«^i:ti 
even  the  results  which  he  thus  obtained  do  not  seem  to  us  coiKlusive.  In  curHii/vd 
dogs  m  whieh  life  was  maintained  by  artificial  respiration,  he  placed  a  glass  tube  in 
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tBc  eall-diicl  so  that  the  bile  could  escape  only  IhrouRh  it.  Under  these  circum- 
stances, of  course,  after  a  linie  secretion  tcastd  -.  and  RiihriK  e«i>erirt»enled  not  only 
CKi  the  effect  of  remedies  upomhesecretkin  while  it  was  naiurally  going  on,  but  also 
on  IheJr  power  ol  re-establishing  it.  He  fmmtl  thxiT  large  do^es  of  crolon  oil  ^eigh- 
tetn  drops)  thrown  into  the  duodenum  caused  an  immediate  ver>'  great  increase,  or 
a  re-esiablisbmeMt,  ijl  llie  secretion.  Aflcr  the  oil,  the  vegctHble  calbartica  were 
most  active,  decreasing  in  power  in  the  following  order :  colocynih,  ]alap  and  alfjes, 
rhubarb  and  senna.  Castor  oil  had  very  little  influence,  as  had  also  the  bitter  salts. 
Calomel,  even  m  Iflrpe  doses  (twenty  grainsj,  very  rarely  rc-cataUiahed  the  secre- 
tion, but  ii5  powt^r  ol  increasing  and  maintaining  it  beyond  the  nattirdl  lime  for 
cessation  was  very  marked. 

W-  Rutherford '"  used  the  method  of  Rohrig  with  some  impTOvemenis.  The 
dm^H  mixed  with  bile  to  Facilitate  absorption,  was  injected  directly  into  the  duo- 
denum by  nteons  oE  a  hypudcrmlc  syringe-  The  results  obtained  jnay  be  briefly 
sumniari/ed  asf<iltows  ; 

Craliw  Oil  in  enormous  doses  rather  purged  nnr  affected  the  biliary  secre- 
tion. 

Podophyllin  very  greatly  increased  biliary  secretioti,  especially  when  in  auch 
small  doses  that  it  did  not  purge  severely. 

Aioes  very  greatly  increased  t«Iiary  secretion,  the  doses  used  nol  purging 
greatly. 

Rhrtharh,  OtlchUttm,  IriJtn,  Colocynih,  Jalap,  Sadium  Svffikaie,  Seidium 
HiGSphate.  and  Roikellt  SuU  very  greatly  increased  biliary  secretion,  ai  the  same 
lime  purging. 

Sfnna.  Tara^Geutn.  Scatnmony.  Gamboge,  Chsfor  Oii.  Magnesium  SulpMoU. 
and  AtHHtorriufH  Chloride  acted  ver)'  feebly,  it  at  all.  upon  the  liver. 

Lept<tifdrln^  Sodium  Chioride,  and  Ihiassium  Bicarbonate  had  some,  but  not 
fi  jiowerful,  effect  on  the  liver. 

E/mnymin,  Sanguifisrine.  and  Jp^cacnanha  exerted  a  very  powerhil  influence 
on  the  secretion  of  bile,  and  did  nol  purge. 

Calomel  had  no  effect  on  the  biliary  secretion,  but  when  to  it  a  minute  propor- 
tion ol  corrosive  subljniati^  was  added  tlie  effect  was  very  marked  ;  Corrosive 
Suhlimatf  acted  as  a  very  powerful  biliary  stimulant. 

There  is  one  objection  to  the  expeninents  of  Rutherford  and  Vignal  entirely 
independent  of  the  method  employed, — i.e.y  there  were  rarely  more  than  twoeiperi- 
fnenis  with  any  one  substance,  and  in  several  instances  two  experiments  gave  an- 
tagonL-itic  results.  It  is  very  possible,  indeed  probable,  thai  If  a  number  of  eiperi- 
menis  had  been  made  with  each  drug,  the  variation  in  results  would  have  been 
much  greater. 

What  b  to  be  drawn  from  these  various  facts  which  have  juat  been 
epitomised }  Evidetvtly  tut  one  concl jsion,  — that  the  experimental  evi- 
dence at  present  does  not  warrant  positive  deductions  as  tn  the  eflect  of 
purg:atives  upon  the  biliajy  accretion  of  healthy  dogs.  The  canine  diet 
atid  digestion  are  so  different  from  the  human  that  it  ia  to  be  expected 
thsi  medicines  acting  upon  the  digestive  apparatus  will  influence  dogs 
difTerenlly  from  man  :  tftnst  do^es  of  elaterium  that  would  kill  a  man  can 
be  given  to  some  of  the  carnivore  without  causing  tlie  slightest  pui^ing. 
In  view  of  these  facts,  lie  only  fairly  deducible  conclusion  in  regard  to 
the  experimental  evidence  that  hjis  l>een  brought  forward  is,  that  it  must 
be  received  with  the  greatest  rcscr\"c  or  he  entirely  laid  aside  when  we 
desire  to  study  the  question  as  to  the  cholagogue  action  of  remedies  upon 
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man,  and  that  our  conclusions  are  most  safely  based  upoti  dinicil  PvU 
dence,  * 

In  regard  to  ihe  drastics,  there  can  be  little  doubt  that  almost  any 
irritant  purgative  will  to  a  greater  or  less  extent  increase  the  escape  of 
bile,  proljaljly  both  by  increasing  its  tluw  into  the  duodenum  and  by 
sweeping  Jt  out  of  the  amnll  intestine  beiorc  absorption  can  take  place 
There  arc^  however,  two  actively  purgative  substances  ol  which  it  is  es- 
pecially asserted  that  ihey  are  cholagoguea,— -namely,  calomel  and  podo- 
phyllir.  The  discussion  of  the  action  of  these  will  be  found  under  their 
respective  headings,  f 

Violent  purgation,  whether  produced  by  drugs,  poison,  or  disease, 
has  a  distinct  influence  in  checking  the  secretion  of  urine.  In  the  ex- 
periments of  Hugo  Heinrichsen,*^  various  vegetable  cathartics  affected 
the  renal  secretion  much  less  than  did  salines,  a  result  probably  due  to 
their  being  less  actively  hydrag^ogue  In  iheir  inteslinal  action-  Heio- 
richaen  further  ioand  that  ivhilst  the  vegetable  cathartics  do  not  increase 
the  solids  of  the  urine,  the  salines  have  such  Influence  ;  but  in  Matthew 
Hay's  expenments  the  amount  of  the  normal  constituents  of  the  urine  was 
nol  found  to  be  affected  by  the  salt,  and  it  is  probable  that  the  urinary 
solids  are  increased  only  by  the  weight  of  the  eliminated  saline. 
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Various  divisions  of  purgative  medicines  have  been  proposed  by  dif- 
ferent authors,  but  probably  the  most  convenient  arrangement  is  as 
follows  i 

I.  Laxatives.  —  Medicines  which  simply  unload  the  bowels,  and  ojc 
not  able  to  cause  active  purgation,  even  when  given  in  very  large  dos«s. 


*  Rofcnherg  and  PrevcBt  and  Bm«t  havr  found  (hat  certain  aubstnrcea  whicb  nrc  But 
pjrgBtive  miiybe  nctively  cholngc^c  upon  dogs  with  permnRE.-nt  biliary  Aftulie.  The 
drDE^  ^^^y  ^  flmuigtid  cia  follows . 

Cftouf  L— S^bsfanccE augmcnlinB  KreoVly  the  flowol  bile:  oil  of  turpentine  anditt 
derivatives,  potassium  rhlnrid^,  Eod^um  h^niaal?  end  sallcy^Dte,  fialol,  cuonymin,  miuca- 

Grou?  IJ. — Sub«itances  slightly  and  EnconKtantly  increaaiag  bile:«odiiim  bicartwuie 
and  flulpliaie,  aodiom  clilorlde,  CarlEbad  eolls,  prijpylomint,  rhubnrb,  hydrastia. 

GkoUP  111. — Subnlan^es  lesBi^niiig  bil? :  potaa^iuni  fi^ididc,  calumcli  Btrychnine^ 

Gl(oU]>  IV- — Substances  witbout  action  tipon  ihe  sefretEon  of  bile:  sodium  ptiov- 
pbalc.  lithium  clilnrid?,  corrosive  subLtmate,  areenic,  alcotiol,  ether,  gCyccrin,  qutniBe, 
caffeine,  caJumba,  atnnn,  pilocarpine,  koirln 

\  RoGtnbtrg  found  that  In  dogs  sodium  Galicylnte  incritaAed  the  quantity  nnd  dniEli- 
khed  Ihi?  consislency  of  the  Lilt ;  ([lat  Uirpi^nline  bad  a  slight  sLbtiulant  power ;  wliJtit 
the  CBtlBbsd  «alts  seemed  to  iftCftflae  rather  than  decrease  the  biliary' flow-  Neiilil! 
oEla  bod  n  mui^b  greater  po^^er  of  siimul:itiiig  biliary  secretion  tban  anv  other  foodor 
drugi,  with  tbe  single  exception  of  ojc^gall.  This  is  interesting  En  conftincLi^n  with  (be 
pxcellcnt  results  ivbich  are  fuserted  to  ba\'e  been  obtained  in  gnll-stone  and  clirJnic 
krpaiU  torptfr  \yy  the  exHIbltiun  of  Imm  thret  to  live-  ounces  of  clii-e  oil  after  mealft.  la 
pxpcrimentc  upon  a  human  being  wrth  a  biliary'  fistula,  William  Bain  {Bril.  Med.  Jour^^. 
iB0h  )J  reached  the  ci>nr]u<Lion  that  Kisaingsn  wnUr,  Carlsbad  water,  euonymin,  scdiuDi 
beninntpH  and  Eodium  Halicylnte  increaseil  botli  The  amount  of  hcle  and  ol  its  sofidt, 
Whilst  prjdnphyMin  resin  increased  the  elimination  of  solid*  without  aflectinj  the  tdjwiute 
quanlily  ol  (Iie  bile. 

AcMTding  toSlndelmann  {herliner  kiinUihi  Ifochifttsckriff,  i**g6,  iSj)  tbrrvatetm 
chclagogaet.  the  bfle  sails  and  Chff  fialjcylates 
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2.  Furzes, — Medicines  which  purge  activcl/,  biit  are  not  capaljle  of 
acting  as  poisons,  even  in  very  large  amount 

3.  /fydragog^ues  (induding  the  Salinas),  which  produce  very  large 
watery  slooU  without  much  irritation.      In  overdoses,  medicines  o£  this 

^v  class  assume  some  of  the  characters  ol  those  of  the  next. 
^B       4,    Drasfits,    which  cause  great  irriution  of  the  alimentary  mucous 
^Bbienibranc.  and  in  averdose^  are  violent  pobonis. 

^H       It  must  be  borne  in  mind  that  chi^  classification  is  somewhat  artificial  ; 

^Rhat  the  efFects  of  the  remedies  depend  much  upon  the  doses  in  which 

they  are  administered,   so  that  in  sufficiently  minute  quantity  a  drastic 

tinay  act  as  a  LiAativc  ;  and  that  the  dividing  lines  between  the  groups  arc 
not  distinct. 
Encmaia.—'Wh^u  it  is  desired  simply  to  unload  the  lower  bowels,  the 
object  can  often  advantageously  be  attained  by  injecting  various  materials 
into  the  rectum,  so  as,  by  mechanical  distention  or  by  Irritating  the 
mucous  membrane,  to  stimulate  ihe  peristaltic  action.  The  simplest, 
least  irrilanl,  and  least  active  rrwma  is  one  of  cohl  water.  In  cases  of 
habitual  consUpatiart^,  especially  when  complicated  withj*r/fj,  the  injection 
of  a  pint  of  cold  water  at  a  fixed  hour  daily  often  acts  most  kindly>  The 
ordinary  ' '  opening  injection' '  consists  of  a  pint  of  water  and  a  t-iblespoon» 
ful,  each,  of  salt,  molasses,  and  soft  soap  ;  castor  oil  is  often  added  to  It. 
and,  it  it  be  desired  to  make  it  very  active,  a  leaspoonful  of  oil  of  tur- 
pentine. 

Large  Rnemaiix. — Except  in  individuals  of  extreme  nervous  irrita- 
bility, there  is  little  difiicully  in  filling  the  large  intestine  with  water,  and 
sometimes  the  fluid  can  even  be  made  to  enter  the  small  intestine.  The 
greatest  genileness  should  always  he  ]>raL:iisetl,  a  forcing  syringe  never 
being  used.  The  apparatL:3  should  consist  of  a  rectal  tube,  and  an  ordi- 
nar)'  india-rubber  tube,  four  feel  lonj^,  lilted  to  the  rectal  lube  and  lo 
a  funnel,  india-rubber  bag,  or  other  receptacle.  The  patient  should  He 
upon  his  back  with  the  hips  elevated,  or  in  the  knee-chcit  position,  so 
thai  the  pelvis  may  be  much  higher  than  the  shoulder  The  rectal  tube 
having  been  introduced  into  the  rectum,  the  end  with  the  receptacle 
containing  water  Is  lo  be  raised  vertically.  It  is  esscnilal  tliat  the  tube 
be  fitted  with  a  cock,  or  be  pinched,  so  as  to  regulate  the  passage  of  the 
liquid.  In  this  way  from  five  to  nine  pints  are  readily  injected.  Unless 
il  is  especially  desired  to  get  the  effect  of  cold  or  heat  upon  the  ititestine, 
the  water  in  the  receptacle  should  be  alwut  100°  F. 
^b  Large  enemata  are  especially  valuable  as  affording  a  means  of  locally 
^■treating  the  iTiteaiines.  Very  fre^iuently  in  dyspepsia^  rhronir  cansHpa- 
fian.  and  other  functional  diseases  of  the  digestive  organs,  the  large  in- 
testine habitually  contains  scybala,  feca]  matters,  acrid  secretion,  or 
other  irritant  substances,  whose  removal  iwc  or  three  times  a  week  by 
means  ol  ^mple  water  or  water  impregnated  with  half  a  dradim  of  sodium 
bicarlranate  to  the  quart  bringfs  great  relief.  In  dystrnlf^ty.  chronic  or 
acute,  and  in  pseudo-membranous  colitis  or  enieritis,  by  means  of  the  large 
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cnemata,  local  application  can  be  made  to  the  colonic  mucous  rncmbraQt, 
In  this  wa>',  in  acute  dysentcfy,  water,  antiseptics,  germicides,  bismuili 
subnitrate^  and  other  appropriate  remedies  can  be  used.  In  chronic 
dysenteryj  one  drachm  ol  silver  nitrate  dissolved  10  half  a  ^^allon  <rf 
water  is  often  of  the  greatest  service. 

As  originally  recommended  by  Mosler,  these  injeetions  are  sometunes 
very  useiul  against  intestinal  parasites.  Tn  this  way  especially  may  th 
he  used  against  the  oxyicHs  vcrmtcularis,  which  often  inhabits  the  wb 
of  the  large  intestine.  In  bad  cases  ot  seat--w&rm  the  large  injecti 
should  always  be  employed.  Tn  obsdnate  cases  of  tape^marm^  when  t 
worm  has  been  weakened*  and  partially  or  completely  expelled  from  the 
small  intestine  under  the  influence  of  vermicides  given  by  the  mouth, 
filling  the  colon  with  a  medicated  solution  often  brings  success.  Some- 
times a  saturated  solution  of  ^alt  suffices,  or  quassia  may  be  e^nployed. 
Mosler  records  as  especially  eficctive  a  tablespoonful  ol  chlorine  water 
to  every  pint  and  a  half  of  water.  A.  Rohrig"  having  found  that  10- 
ttslinal  injections  of  water  have  a  very  great  influence  over  the  secretion 
of  bile,  Mosler  has  been  led  to  try  forced  enemata  in  caturrhai  and  oih 
jaundices^  with  asserted  good  results. 

Hypodermic  Use  of  Purgatives. — Under  many  circumstances  great 
advantage  would  be  gained  by  having  a  purgative  which  could  be  used 
hypodermically  ]  but*  unfortunately,  there  is  no  known  purge  whicb 
lends  itself  favorably  to  this  method  of  adminEstration,  most  of  rhem 
having  no  action  when  so  given,  and  the  ftfw  that  are  capable  of  action 
producing  so  much  local  disturbance  as  to  forbid  their  emplo>Tncnt 
except  under  the  most  pressing  circumstances, 

FronmCUkr"  wys  tliat  one  to  three  grainfl  of  Merck's  aloln  dissolved  in 
water,  admijiistered  hypodeimically,  act  as  an  eE1i<:ient  purge  ;  but  R.  Kuhn  ** 
that  in  his  hands  alo[n  of  thre*  different  commercial  varieties,  hypodermically  aij- 
ministered  in  ten  limes  the  dose  employed  by  Kronmiiller,  f.-iiled  to  act.  In  iSHi, 
OS  the  result  of  an  elatioratE  inve^hti^Gtion,  A,  HiMer'^  reached  the  conclusion  that 
whilst  there  aie  Jour  purg^^tJvts— namely,  slom,  caihiirtic  (Lcid.  and  thcr  [jurc  cok>- 
cynihin  and  cimillin  tif  Merck— which  iire  capable  of  [>UTj^ng  when  given  hypcv 
dermically,  lliey  are  ^11  too  imtant  for  practical  Use  ;  ^  conclusion  which  was 
cotifimied  by  Kohlstock." 


nes 
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According  to  Meyer^  the  irritant  action  of  Barbadoes  aloin  is 
due  to  the  precipitation  in  the  subcutaneous  tissue  of  insoluble  and  ex- 
tremely irritating  crystals  of  the  drug,  and  may  to  a  considerable  exieot 
be  overcome  by  the  use  of  formainide  as  a  vehicle.  Kohlstock  affirms 
that  aloin  or  cathartic  acid  acts  much  better  when  given  by  recta]  injec- 
tion than  when  administered  hypodermically.* 

*  The  followicff  formulx  fife  recommended  by  Kohlatock  for  rectal  ug«:  AcM.] 
caltiJirtic-  i*  tvnna,  ^t.  iii;  sq.  d«t,,  g;r.  vii ,  calrr  bicarb-  od  r«(ict-  alkntin.,  (|-«.— < 
cynthm.  ^.  %:  ulcohol,  gr- xii ;  i^lycena^  ^r.  xLI. — CitrullJn,  gr- ii;  alcc^hol,  ^.  xlix; 
c«nTi,  gr.  unic.— Alnin,  gr.  kv;  formatnide,  ,'^iL  For  recUil  U5«  n  ofJulion  of  aIdid  ii 
givcerin  may  be  fiubsliluled.  Kohlalock  giVes  tlie  full  purgative  doH  by  the  rectuin  as 
— aloin  15  grnini;  cclhartic  add,  figraiOE-  eolocynihin,  0.04  grain  ;  dtrullin,  o«  gAUL 
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The  indicalions  to  ful^k  which  cath:irtic3  are  Used  are  as  Fallows  : 
I.  Tff  unload  the  Bowels. — It  is  not  necessary,  in  a  work  like  the 
present,  to  say  anything  about  the  evil  results  of  retained  fecal  matter, 
but  only  to  pnint  out  the  methods  of  relief.  Before  this  can  be  done  to 
advantage,  however,  a  summary  of  the  cjtises  of  cetisiipaliira  is  requireJ. 
Constipation  may  be  well  divided  into  acute  and  chronic.  Acu/e  or 
temporary  coyistipati^jt  is  ihat  which  occurs  under  special,  transient  cir- 
ciim5iances,  as  in  convalescence  from  acute  disease,  and  in  pregnancy. 
It  is  to  be  relieved  by  the  use  of  laxative  articles  of  diet,  and,  this  not 
sufficing,  by  laxatives  or  purgative  medicines.  It  should  never  be  for- 
gotten that  acute  constipation  is  sometimes  dtte  to  organic^  af  ectjons  of 
the  alimentary  canal,  such  as  enteritis  or  inttissuscepllon,  or  is  caused  by 
mechanical  obstacles,  such  as  a  hard  foreign  body  or  an  crormoua  ^1- 
stone.  It  is  evident  that  such  cases  are  not  simple  constipation,— th^t 
the  trearmeni  required  is  cssertially  (lifTerenl  from  thut  of  the  larter 
afiectiont  and  is  various  according  to  the  lesion.  For  the  diagnoab  and 
treatment  of  theso  diseases  the  reader  is  referred  to  works  on  the  practice 
of  medicine.  Chronic  constipation  may  be  due  to  sedentary  habits  of 
life  ;  to  habitual  ovcnAork,  especially  of  the  nervous  system  ;  to  a  de- 
ficiency of  intestinal  secretion  and  of  peristalsis,  apparendy  natural  to 
the  individual  and  withoirt  obvions  cause  ;  to  long-continued  voluntary 
habit  of  restraining  the  dcaire  to  go  to  stool ;  to  lead  or  other  forms  of 
poisoning  ;  and  to  diseases  of  the  ner\'ous  system  producing  a  paralytic 
state  of  the  intestinal  muscular  fibres.  It  is  evident  that  in  the  treat- 
ment of  these  various  forms  of  constipation  due  regard  must  be  paid  to 
the  cause,  which  should  always,  if  possible,  be  removed.  There  arc 
also  certain  cardinal  principles  which  apply  to  the  treatment  of  all  lorms 
of  chronic  constipation.     They  are  as  follows  : 

A  voluntary  effort  at  defecation  is  to  be  daily  made  at  a  fixed  hour, 
whether  the  desire  exists  or  not. 

Medicines  are  to  he   avoided    as  far  as  possible,   a  sustained   effort 
being  made  to  regulate  the  boweb  by  means  of  diet- 
In  very  many  cases  the  daJly  use  of   enemata  of  cold  water,   with 
ttention  to  diet,  sufBces  to  attain  the  desired  result. 

If  medicines  become  necessary,  as  small  an  amount  as  will  suflice, 
and  the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are  at 
best  merely  temporary  devices,  and  if  abused  in  cosliveness  increase 
the  trouble-  So  far  as  can  l>e,  the  attempt  should  be  to  produce  a  per- 
manent impression,  an  alteration  of  the  intestinal  glandular  action  or 
peristalsis.  Thus,  when  atony  of  the  muscular  coat  exists,  strychnine, 
or,  according  to  comparatively  recent  experiments  atid  clinical  observa- 
tions, QJabar  bean,  may  be  employed  ;  if  the  hepatic  or  other  glands 
are  habitually  torpid,  mtro-muriatic  acid  may  be  administered. 


When  constipation  is  attended  by  low  spirits  and  a  coaled  tongue, 
it  b  almost  always  due  to  a  deficiency  of  secretion,  and  may  be  looked 


1ft  «  Eorm  of  dyspepsia  :  in  such  cases  nitro-rtiLirialic  acid   is 
n^lofttle,   but    sometimes   a.  rnild   mercurial  course  seems    almt 


I 
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A  second  use  of  cathartics  under  the  present  mdica-doii  is  to  ronovt 
alkmiin^  materials,  ^  indigestible  or  irritant  food,  lorei^^  bodies,  acrid 
tliscbarges,  etc  In  many  cases  of  indigestion  with  undue  ferm^nt^ation 
ift  the  aliraentar)'  tanal  a  brisk  cathartic  docs  great  good  by  producioj; 
tbc  expulsion  oJ  micro -organ  tarns.  The  possible  importance  of  this  a 
shown  bj'  the  experiments  of  Gilbert  and  Dominici,*'  who  found  tba' 
single  dose  of  a  saline  caused  !n  a  healthy  man  Lhe  expulsion  oJ  over  f 
hundred  and  eleven  billion  organisms. 

2.  7i*  dephte. — On  account  of  the  iarg^e  serous  fiow  which  they  prtT 
duee,   the   hyclragogue   cathartics  whtn  freely   exhibited    cause 
decided  general  depletion. 

Local  depletion  by  means  of  cathartics  is  called  for  in  atng^s. 
the  portal  Hmdaiioit.  as  well  as  in  dysentery  and  oiher  acute  infestiaal 
inJlanunations-  Under  the  first  of  these  conditions  may,  *c  thitik.  be 
included  without  violence  cases  of  so-caJled  torpidity  of  ihc  /ivrr,  whicb 
will  be  discussed  in  the  article  upon  calomel.  In  acure  fyttesfinaJ  inflam- 
mations die  h;ilines  are  to  be  preferred  when  depletion  b  dcsirerd,  as  I 
produce  large  serous  discharges  and  are  not  irritanL 

3.  To  prom&U  Absorption. — By  emptying  the  blood-X'cssels  the  cu- 
thartics  favor  the  absoqidon  of  the  exuded  fluid  in  general  dr<^jsy. 
For  this  purpose  the  hydragogues,  and  especially  elatcriuni,  are  lite 
l>e3t  purgatives.  The  production  of  catharsis  is  the  surest  rnclhod  of 
relief  in  general  dropsy,  also  \\\  ascites :  in  other  forms  of  local  ^ffuffgff 
Its  effects  are  less  marked.  As,  however,  purgation  is  the  mosi  eK> 
hausling  of  all  the  plans  employed  tot  the  cure  of  dropsy,  due  regard 
must  alu'ays  be  had  to  the  strength  of  the  patient.  It  £5  frequeoUy 
necessary  acltvfly  to  support  or  even  to  stimulate  while  it  is  being 
carried  oul- 

4.  Terezmlse, — The  long  tract  of  the  alimentary  canal  aHordsa  grr;it 
extent  of  surface  upon  which  to  practise  revulsion  in  cenain  brain  dtS' 
eaaesj  as  in  mania  and  rheumatic  or  gouty  irritation  of  the  ecreSrtsm.  In 
hyperamin  of  the  brain,  purgatives  do  good  by  depleting  as  well  as  by 
acting  as  revuUives.      Tfie  drastics  should  l>e  preferred. 

5.  To  cUrni nate.— li  cannot  be  doubled  that  the  use  of  pur^dva 
in  such  diseases  as  fevers  and  cholera,  with  the  idea  of  eliminating  soine 
materies  morbi.  rests  simply  upon  a  cmde»  unproved,  and  probaUf 
false  pdlhology.  In  rficumatif  disease  and  in  gout  it  is  more  prob' 
able  that  they  do  good  in  this  way,  although  it  is  by  no  means  certain 
that  the  advantage  derived  from  their  use  is  not  simply  due  to  depk- 
tion.  In  cases  of  retained  renal  secretion,  the  evidence  is  very  dedded 
that  they  do  aid  in  expelling  the  products  of  retrograde  metamcf' 
pho&is. 
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^^^^^V^  LAXATIVES. 

^p  As  has  been  already  staled,  constipation  should  always,  when  possi- 
ble, be  overcome  by  laxative  food.  There  are  two  qualities  by  virtue  oE 
which  food  is  laxative.  Chid  of  these  b  bulk.  All  aliment  which  con- 
tains a  lai^e  amount  d  innutritious  material  aftorda  a  large  residuum, 
which,  by  distending  the  intestine,  siimalates  peristalsis.  Contrariwise, 
articles  of  diet  which  ^re  hig^lily  nutritioiui  and  aflard  but  lilde  residuum 
are  constipating.  This  holds  good,  more  or  less  strictly,  among  ihc 
lower  animals.  Thus,  the  flesh-ealing  camivora  are  habitually  consti- 
pated, the  grass-eating  herbivora  very  generally  \^\. 

Owing  to  its  contuinine  so  little  oi  the  ianutrilious  portion  oi  the  grain,  the 
finest  while  flour  favors  fl  costive  habit,  while  the  "cracked  whent/^  in  whkh  the 
whole  i^aLU  is  E:aten.  is  laxative, — i\s  to  a  hlill  greater  dcgrctr  is  brar,  which  is  com- 
posed almost  wholly  of  the  hu*ik  o\  Ihe  wheat,  the  l&ist  nntritioiK  portion  of  it, 
and  thtrefore  leaves  a  large  residuum  after  digeatioa.  Cracked  whtat  is  boiled  into 
a  sort  of  jelly-l^te  mflfls,  and  entcn  with  crcrtm  iind  suEiir,  while  hran  w  taken  in  the 
form  of  bran  bread.  hr:in  rMrkers,  or  bran  mash,  t'nboUcdjiouf,  rontainmg  the 
whole  of  the  ^ain,  is  about  equal  to  cracked  wheat,  and  is  often  made  into  bread, 
Jftdiait  m^af,  in  the  Form  of  cakes  or  of  mush,  is  highly  nutritious  and  soniewhm 
laxotJve ;  eah/ii-a/  is  decidedly  la^^tivc,  scarcely  so  much  so  as  brfln,  but  much 
more  niitriiioa:^.  When  Tt  agrees  with  Ihe  sicmach,  and  is  diEestetl,  ii  Is  prob- 
ably The  best  of  all  these  laxative  anit:leii  of  food.  As  the  oals  prnduceii  in  south- 
ern cJimates  are  very  mferior,  care  should  be  taken  to  procure  oatmeal  numufac- 
turtd  from  Northern  grain.  It  should  be  Iboroufihly  cooked,  and  b  best  eaten  in 
the  form  of  a  ihkk  porridge.  In  d>'bpe|>^ia  all  of  Ihe:^  articles  sometimt^s  disagree 
with  the  stomach  and  cannot  be  used. 

Some  dietary  articles  seeming:ly  po33e93  dynamic  laxative  powers, — 
i.^.,  they  exert  a  direct  action  which  is  not  mechanical,  but  is  similar  to. 
although  far  less  active  than,  th;it  of  the  tn;e  purgnilvea.  They  intensify 
the  intestinal  action.  Chief  among  substances  of  this  clasa  are  molasses 
(SVRUPUS  FUSCUS)  and  it  scongener,  ifro^n  su^ar ;  if AUe  su^ar  {S\C- 
CHAKUM,  U.  S.)  probably  does  not  share  these  laxative  powers  ;  iugar 
of  milk  (Saccharum  Lactis,  L'.  S.  )  is  probably  also  nearly  inert.  Of 
coursei  great  care  b  usually  necessary  in  tnking  advantage  of  the  laxa- 
tive virtue  of  molasses,  on  account  of  the  danger  of  producing  fermenta- 
tion and  acidity  iu  the  pnmie  \'iie. 

There  arc  certain  foods  which  combine  the  two  methods  of  action 
spoken  of.  Chief  among  these  are  the  fresh  acidulous  fruits — such  as 
apples,  pear*,  etc. — and  the  dried  fruits.  Of  the  latter^  the  fig  (Ficus, 
U-  SO  is  one  of  ihe  most  palatable,  andn  owing  probably  to  the  grrcat 
number  of  small  seeds  which  it  contains^  is  the  most  efhcienL  Prunes, 
U,  S.,  are  as  agreeable  as  figs.  To  a  limited  extent  the  finest  varieties 
oi  tbeni  may  be  eaten  raw  ;  but  they  are  especially  to  be  recommended 
stewed.  When  it  is  necessary,  a  pinch  of  senna  leaves  may  be  cooked 
with  them,  so  as  to  increase  their  activity  without  affecting  their  flavor. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call  atten- 
tion to  milk  as  one  of  the  most  decided  of  the  class. 
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MANNA— MANNA.  U.S. 


An  exudation  of  the  European  asli,  Frawinus  Omus,  chiefly  producol 
in  Sialyl  and  Calabria.  The  best  ci\tal\ty,  Jiai^t  manna,  occurs  tn  ua- 
e^ual,  rough,  slalaciite-like  piecta  with  ^  crystaJUne  or  granular  fracture. 
Manna  has  a  slight  odbr,  a  sweet*  mawkish  taste,  and  should  contak 
from  lorty  lo  eighty  per  cent,  of  the  saccharine,  active,  crystalline  prin- 
ciple, manmU,  which  differs  from  ordinary  sugar  in  not  containing  equad 
parts  of  hydrogen  and  oxygen,  and  is  tlierefore  not  rcadUy  coni-erdUe 
into  grape  sugar  or  its  derivative,  alcohol  It  is  a  gentle  laxative,  in  largt 
doses  sometimes  causing  flatulence  and  p^in  ;  rarely  used  by  itself,  it 
is  often  added  to  purgacive  infusions.  The  laxative  dose  for  an  adult  » 
half  an  ounce  to  two  ounces  [15-60  Gm,)  \  for  a  child,  one  lo 
drachms  (4-15  Cm.)  in  an  aromatic  infusion. 


I 


Cassia  Fistula.  U.  S, — Purging  Casria  is  the  dark,  sweetish,  3 
ulous  pulp  of  a  hard,  blackish,  cylindrical  pod  produced  by  Cassia  Fis- 
tula, a  tree  of  Egypt  and  India.  It  may  be  used  as  a  laxative  in  doso 
of  half  an  ounce  (15  Gm. ),  but  is  apt  to  cause  griping.  It  enters 
the  official  confection  of  senna. 


I 


Frangula.  U.  S.— The  bark  of  Rhamnus  franguia,  one  oi  the  b 
thorns  of  Europe,  Is  considerably  used  abroad  as  a  laxative.  It5  active 
principle  is  a  ghiccaide, //a«^fi//w;  a  fluid  extract  (Extractum  Frax- 
GUL^  FuriDLMj  U.  S. )  b  official, — dose,  ten  to  twenty  minims  (o.6-i,j 
C.C-).  In  this  country  it  is  employed  very  rarely,  but  the  bark  U 
Rhamnus  Purahiana,  or  California  buckthorn,  b  very  laigely  used  undef 
the  name  of  Gijftrra  iir^nnA*  {RhamkL!S  Purshiana,  U.  S-)-  It  ran- 
tains  a  glucoside,  picrshtaninj  closely  allied  to  frangulin^  and  often  actt 
most  happily  as  a  laxative  in  habitita!  cotistipatt'on.  Fifteen  drops  (  1 
of  the  fluid  extract  (Extractom  Rhamni  Purshian-^  Fluidum.  U. 
may  be  given  one  or  t*o  hours  after  meals,  or  half  a  fluidrachni  (2  Cc>5 
may  be  administered  at  bed  lime.  The  solid  extract,  although  not  offi 
is  effective  in  doses  of  two  lo  five  grains  (0.13-0.3  GmO- 


EuoNYMUS,.  U.  S.,  or  IVihoo,  the  bark  of  Euonymus  atropufpujcnSh 
was  found  by  Noel  Paion,'*  when  given  to  dogs  in  small  dose,  to  inereaM 
greatly  the  elimination  of  urea  and  uric  acid,  and  by  Rutherford  to  be 
in  large  dose  an  active  cholago^me  in  dogs.  In  man  its  efiecis  are  often 
most  happy  in  cases  of  habitual  ionsiipaf'wn  and  htpatU  tarp^f,  \\  acta 
very  slowly  and  purges  only  moderately.  The  dose  of  ihe  fluid  exCm^t 
is  a  dessert'  to  a  lablespoonful  (8^15  Cc-)  :  of  its  resinoid  estract, 
eu^ymin  (the  best  preparation),  two  to  four  grains  (o-t^-o-a^ 
in  cases  of  dyspepsia  il  may  be  repeated  with  good  results  two  c 
times  a  week. 
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Taharindus  — TbwanW,  U-S.— The  preserved  pulp  of  the  Iruit 
of  Tarnariiidus  Indica,  a  Urge  trcc»  native  ol  the  East  and  West  Indies. 
In  the  market  it  occurs  as  adhesive  masses  composed  oi  pulp,  mem- 
branes, strings,  and  seeds,  and  having  a  sweet  acidulous  taste.  It  con- 
lams  a  good  deal  of  citric  acid,  moch  less  larlanc  acid,  and  n  litOe  malic 
acid.  It  13  rarely  used  at  present,  hut  is  laxative  in  doses  of  hali  an  ounce 
to  an  ounce  or  more,  being  eaten  like  preserves,  and  enters  into  the  con- 
fection of  senna. 
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MAGNESIA— LIGHT    MAGNESIA.     U.S. 
MAGNESIA    PONDEROSA— HEAVY   MAGNESIA.     U.S. 


The  Ji/avy  and  the  ftgA/  magnesia  difler  only  in  their  physical  charac- 
terSn  the  particles  being  diflerendy  aggregated.  Magnesium  carbonate 
(MagNESII  CaR-BONAS,  U.S.)  is  manufactured  by  precipitating  a  3olu- 
tion  ot  magnesium  sulphate  by  one  ol  sodium  carbonate.  If  the  two 
solutions  be  concentratrtl,  the  dense  or  heavy  carbonate  will  fall  ;  on  the 
other  hand,  if  the  solutions  be  dilute,  the  precipitate  wtU  be  a  light  car- 
bonate. Heavy  magnesia  is  obtained  by  calcining  a  heavy  carbonate  ; 
light  magnesia^  by  using  a  light  carbonate,  AH  of  these  substances  are 
of  a  milk-white  color,  and  occur  in  powder  ;  the  carbonates  sometimes 
in  very  light  cubical  blocks.  They  are  all  practically  insoluble  in  water, 
freely  soluble  in  dilute  acid,  and  in  the  presence  of  acids  they  all  act  as 
alkalies. 

Therapeutics. — Magnesia  and  its  carbonate  are  antacid  and  laxa- 
tive. For  their  purgative  powers  they  are  probably  dependent  upon  the 
presence  of  acids  in  the  prims  vi;e,  and  hence  their  effects  vary.  When 
taken  repeatedly  dicy  are  ^aJd  at  times  to  accumulate  in  the  intestines,  and 
should  not  be  used  as  an  habitual  laxative.  They  arc  often  given  along 
with  Epsom  salt  or  senna,  on  account  of  their  antacid  properties.  Their 
chief  use  is  in  aa:te  ecid  dysfiefi.'^ia,  In  sifk  headache,  m  diarrhiFa  with 
excessive  acidity  in  children,  in  goui,  in  rheujitaiism,  and  in  various  c«- 
ia»fff7is  affectiG7is^ — wherever,  in  a  word,  a  laxative  nulacid  is  indicated. 
Dose,  one  drachm  to  half  an  ounce  (4—15  Gm. )  \  for  a  child  a  year  old, 
from  five  to  twenty-five  grains  C0.3-1.6  Gm.),  according  to  the  effect 
desired. 

^  SULPHUR. 

Sulphur  is  official  in  three  forms  :  SuLPilUlt  Sublimatum,  or  Sub- 
limed Sitlphur ;  Sui-PHUR  LoTUM,  or  Woskid  Suiphitr ;  and  StJLPHUR 
pRjECrPlTATUM.  or  Precipitakd  Sutphiir.  The  firat  of  these  is  made  by 
subliming  sulphur  into  cool  chambers,  and  always  contains  some  sul- 
phuric acid,  generated  during  the  process.  When  freed  from  the  acid 
by  washing  with  warm  water  and  ammonia,  it  constitutes  the  washed  sul- 
phur. The  U,  S.  Pharmacopoeia  directs  the  precipitated  sulphur  to  be 
prepared  by  boiling  lime  and  sulphur  together,  so  as  to  form  ealcium 
sulphide,  and  precipitating  this  with  hydrochloric  acid. 
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The  sublimed  and  the  washed  sulphur  occur  as  sulphiir-ycllow,  07* 
idline  powdurs  ;  the  precipitated  as  a  whitish  powder^  whose  panicfe 
are  often  coherent  into  friable  lumpa.  Fur  an  account  of  the  ^'a^iou5  allo- 
tropic  forma  of  sulphur,  and  its  chemical  properties,  ihe  reader  13  referred 
to  work3  on  chemistry.  It  is  insoluble  in  water,  but  soluble  in  alkaline 
solutions,  alcohol,  the  fixed  and  volatile  uils,  dilorofortn,  t-ther,  etc_ 

Physiological  Action. — When  applied  locally,  sulphur  is  almoBt 
without  influence.  Taken  internally^  it  is  dissolved  to  some  extent  ia 
the  alkaline  intestinal  juices  and  absorbed.  It  has  l»een  detected  in 
the  milk,  sweat,  uriiie.  and  even  in  the  breath.  It  would  appear  to  su&a 
oxidalion  in  the  system  ;  at  least  its  ingestion  is  loUowed  by  increase  cd 
the  urinary  sulphuric  acid  (Regensburger").  When  in  sufticient  quan- 
tiiyt  sulphur  act^  ^^  a  mild  laxative,  producing  5uft.  senii- liquid,  feculcni 
stoob,  accompanied  generally  by  much  offensive  fJatus  o(  sulphuretted 
hydrogen.  It  is  aJ^rmed  that  in  some  instances  the  latter  g^as  has  been 
so  freely  generated  and  absorlied  as  to  cause  systemic  poisoning,  Casn 
have  also  been  reported  in  which  the  flowers  of  aulphur  acted  as  an  irn- 
lant  poison  ;  but  this,  without:  doubt,  has  been  owing  to  their  containing 
a  large  quantity  of  sulphuric  acid.  Its  continued  use  has  probably  some 
e^ct  upon  nutrition  ;  the  secretions  generally  are  slighdy  increase!d,  anJ 
some  have  affirmed  that  the  temperature  is  somewhat  cle^-nted  ;  but  tbc 
truth  ol  this  is  certainly  very  doubtful-  The  results  of  dinical  expedi- 
ence indicate  that  it  has  an  especial  tenderly  to  act  upon  the  skm  sad 
mucous  membranes. 

Therapeutics. — A»  aa  habitual  laxative,  sulphur  has  been  uxd 
with  asserted  advantage  in  cases  of  hemorrhoids  and  of  chronic  rktum^- 
tisrn.  In  subjects  of  the  latter  disease  It  Is  affirmed  that  it  exerts  a  bene^ 
ficial  alterative  influence^  especially  in  sciaiUa  and  in  lumbago  and  other 
varieties  of  musenlar  rkeumaiiim.  It  has  also  been  employed  as  an 
aheiative  in  various  cutaneous  aJTet:ttons  ;  and  in  the  form  of  natural 
sulphur- waters,  uacd  externally  and  internally,  there  is  much  tc»tin>oQy 
as  to  its  value  if^  both  rheumatic  and  skin  disrates.  It  is  aftirmed  by 
Doit"  that  the  natural  sulphur- waters  are  of  very  gre^t  value  in  the 
treatment  of  chronic  svp/a/iJ,  as  they  undoubtedly  are  in  chronic  gtmt 
and  rkeumalisni,  Ihey  may  be  substituted  by  the  artijicial  sulphur- 
water  described  under  the  heading  of  Expectorants.  Sulphur  is  \'ht 
largely  used  as  a  parasiticide  in  cases  of  itch. 


Tilbury  Fox  recr>m mends  its  applic;ition  in  the  following  manner.  He  s^ 
"  I  hn^'e  applied  lo  ail  pafittUs  and  I'esi^Us  the  following  ointment :  sulphur,  half  A 
drachm  ;  aniiuonio-chJoridc  of  mercury,  four  grains ;  creosolE,  four  dfops  ;  uil  <£ 
cliamumilc,  ic^n  droits  ;  and  an  ounce  of  Urd,  This  is  mbbed  in  night  qnd  momnc 
for  thret  daj-s,  especially  lo  the  interdigits  and  wrists ;  the  «me  shin  is  kef»t  on  tiD 
the  tliird  day,  when  it  ts  ohang^  jind  a  warm  bath  grven.  The  use  of  the  para^li- 
cide  for  two  or  three  days  should  be  followed  by  a  fiood  washmp  and  Iht  diacoih 
tinuaute  of  ihf:  renii^dy  for  a  night.  If  tlie  patient  be  not  uouhkd  will]  ieddic 
during  the  night,  we  may  conclude  that  the  acari  are  killed,  and  all  we  ii«d  todo 
15  !o  guard  against  the  hatching  out  of  iresh  acari  by  the  l^ht  ^pljc^oo 
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pamsitiddc  once  aday  to  any  '  pimply'  or  itchy  pUce  For  n  few  days  longer,  laking 
cam  ihaE  The  fuul  cloitits  aik  well  heated  ur  i^calded.  '  Noi  too  i^trong  and  noL  tiu 
long'  l^  my  rule  in  Lhe  u<*  of  reiiiedie!^  for  scabies.  The  occurrence  of  red,  rough, 
erythematous  parches  le  a  fign  Ihat  the  remedy  itself  is  creatijig  a  disease.'* 

Administration. — Sulphur  is  generally  given  in  powder,  mixed 
with  syrup  or  molasses.  Dose,  as  an  alterative,  ten  10  twenty  grains 
(o,  6-1. 2  Gm. )  three  times  a  day  i  as  a  laxative,  one  to  three  drachms 
[4-ri  CcO  at  bedtime- 


PoTASSA  Sllphueiata.  U.  S- — Sniphnrat^d  Poiassa.  la  prepared  by 
heatinff  together  sulphur  and  potassium  carbonate.  It  occurs  In  liver- 
brown  fragments,  which  form  an  orange-yellow  solution  in  water  lis 
taste  ia  acrid,  alkaline,  and  very  dis^reeable.  When  moistened,  it  feebly 
emits  the  odor  of  hydrogen  suiphide. 

Locally  applied,  the  potassium  sulphurct  is  a  very  decided  irritart. 
Taken  in  large  quantities,  it  is  a  violent  corrosive  poison,  and  is  said  to 
have  produced  fatal  g astro- intestinal  inflammation.  In  medicine  it  is 
chiefly  employed  externally.  It  has  been  used  as  a  stimulating  ointment 
(half  a  drachm  to  an  ounce)  in  various  skin  affections,  and  is  also  used 
for  the  formation  of  sulphur  baths,  the  strength  of  which  should  vary, 
according  to  the  requirements  of  special  cases,  from  two  to  six  ounces 
of  the  drug  in  thirty  gallons  of  water.  They  should  be  taken  warm,  Che 
patient  remaining  in  from  twenty  minutes  to  two  hours,  and  are  said  10 
c^use  a  general  e^ccitemeni,  amounting  in  some  susceptible  persona  to 
high  fever.  When  employed  strong,  they  aometinics  occasion  a  papular 
eruption.  They  have  been  used  in  chrtmic  rheumeHsm  and  in  various 
seafy  skin  diseases. 

Calx  Sulphurata.  V.S.—Snlphuraf^d  Lime.—Th^  original  rcc- 
'bmmendation  by  Sydney  Ringer"  of  the  calcium  iulphide  in  frequently 
repeated  doses  of  a  tenth  of  a  grain  (OhOoG  Gm, )  in  6oiU  when  they 
appear  in  successive  crops,  and  in  various  scrcfuhus  and  other  unhealthy 
som,  such  as  occur  especially  in,  children,  also  in  scrofulous  glandular 
enlargements t  has  been  confirmed  by  Duhring  and  others.  The  drug  Is 
often  given  in  half-grain  (0,03  Gm. )  doses.  The  Calx  Sulphurata  of  the 
Pharmacopoeia  contains  not  more  than  thirty-six  per  cent,  of  pure  calcium 
sulphide,  but  b  the  commercial  article  known  by  that  name. 


PURGES, 


OLEtlM    RICINI— CASTOR    OIL,      U.S. 


^r  A  fixed,  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from  the 
seeds  oJ  Riclnus  communis  by  expression.  The  seeds  arc  slightly 
warmed  before  being  put  under  pressure,  so  as  to  liquefy  thdr  con- 
tained oil  \  and  the  crude  oil  obtained  from  ihem  is  boiled  with  a  small 
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amount  oF  water,  so  as  to  copulate  its  albuminous   impurities.      Cuter 

oil  Is  remarkable  for  being  soluble  nnt  only  in  dhern  but  also  »n  alctihnl 
The  caitor-oi!  seeds,  or  dcans^  aa  tlicy  are  commonly  called,  contain  in 
acrid,  violently  poisonous  principle,  Rt'nn,^ 

Thysiological  Action. — Castor  oil  acis  npon  the  human  orgatiisa 
as  a  mild  but  deciJtxl  purgative,  producing  copious  Ruid  fecal  dischafgo* 
and  in  overdoses  sometimes  vomiting,  and  always  purging  freely.  The 
bulk  of  the  castor  oil  is  ricinoleiHt  a  glyceride  of  ricinoMt  tuid,  which  ap- 
pcara  to  be  the  pargative  principle,  and  lo  be  absorbed  ;  at  least  Canvane  1 
affirms  that  in  children  castor  oil  sometimes  purges  when  rubbed  upoa 
the  skin  of  the  abdomen,  and  when  taken  into  the  stomach  it  has  beca 
known  toesude  from  the  skin.  J  Buchheim,"  altliough  he  submined  the 
passages  produced  by  the  oil  to  careful  chemical  manipulation,  faikd  lo 
detect  it  or  any  derivatives.  According  to  the  experiment  (quoted  by 
Stilly )  of  Hale  upon  himself,  half  an  ounce  of  castor  oil  injected  into  a 
vein  produces  malaise,  nausea,  faintneaa,  anxiety,  and  general  dulne^ 
depression,  without  puiging. 

Therapeutics,— On  account  of  the  mildness  of  its  action  and 
special  property  of  soothing  an  Initated  bowe),  castor  oil  is  constantly 
employed  whenever  it  b  desired  simply  to  ci'acuate  the  intestinal  canal ; 
not  so  much,  however,  in  chronic  consfipation  as  when  a  temporary  actioa 
is  alone  required.  In  various  inflammatory  or  irritative  affections  of  the 
alimentary  canal,  castor  oil  is  often  of  the  greatest  service.  This  b  espe- 
cially seen  in  the  acute  diarrhoeas  and  even  in  the  chronic  ^rU<ritis  of 
ohildren,  but  also  holds  good  in  the  diarrha&s  and  dysenteries  of  adults 
In  chronic  psrudo-membranous  colitis  we  have  seen  very  exc^enl  results 
from  the  long -continued  daily  use  of  the  oil. 

The  application  of  the  fresh  leaves  to  the  breasts,  combined  with  the 
administration,  three  limes  a  day,  of  a  leaspoonful  of  a  fluid  extract  ol 
the  leaves,  is  said  to  decidedly  increase  the  secretion  of  milk.  The  doee 
of  the  oil  is  halt  an  ounce  to  an  ounce  (15-30  C.c, )  for  an  adult  ;  (or  aji  i 
infant  a  year  old,  one  to  two  teaspoonfuls  (4-7  C.c).  In  dysenter\'  it  ' 
Is  sometimes  advantageous  to  give  ttie  drug  in  small  dose  every  tlirec 
hours  until  a  decided  purgative  operation  is  induced.  ^H 

The  repulsive  taste  of  castor  oil  will  sometimes  cause  votniting  :  tbe^l 
ml   should,    therefore,    be  given  in  soft  capsules,  or  in  some  way  dis- 
guised, as  in  strongly  aromatized  water,  or  in  emulsion.      A  mixture  d 

*  Thr^e  b^ni  liavc  caused  death  In  iht  adult.  The  symptoms,  which  dn  not  onftlTT 
cDRie  on  unUl  trom  iwo  (□  five  houis,  arp  st^veir  abdumiim]  pBin,  viulcnl  vomirine  and 
purging,  which  alter  a  iJme  may  becomL-  bluiKly.  CL>tlap^,  severt  muscular  crsrepm 
call!  sweating  skin,  coniractcd  fi'alutcs,  thLnn^  milt^b^DT-ss.  and  small  Topid  pul-c. 
Aficr  death,  inlenfie  rifdiiesLi  s^vnX  ev^n  alim.^ior  of  the  stomach  and  vf  llie  small  jni^tlM 
[ire  fourd.  AftCT  the  stomach  and  large  inltstlne  havr  twwti  (hortniKliTy  washed  out  wltfc 
warm  water,  \hv  uca(ijn:til  uJ  ca^Lor  bean  iwttioning  \^  itial  oJ  toiic  eEislro-enifilUs.,— 
naoidy,  the  use  uf  opium,  Iccchcfi,  ke»  demulcent  dr[uts.  counlcr-irritAtitxi.  etc.  So 
Robert  anJ  Siiflmark  [AttcUen  PharmaJt.  Ittsi.  jm  Dorp^t.  \\\.). 

tSec  H.  Meyer  (Wrr*.  f.  Erpcr.  Pathol,  u.  PAarm..  jSgo.  uvlfL]. 

t  Ward's  caie  {London  Med.  Ga:.,  x.  377)- 
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equal  i>arts  of  glycerin  and  ca&lor  oil,  with  two  to  four  drojja  ol  the  oil  of 
cloves  or  cinnamon  to  the  (iuldounce,  is  readily  tiiken  by  most  persons  ; 
espccialLy  if  it  be  given  in  an  ice-cold  spoon,  which  chills  it  into  a  viscid 
mass. 

HYDRARGYRUM.     U.S. 

The  only  preparadons  of  mercury  which  are  used  as  purgatives  arc 
cahmd  and  blue  mass.  Of  these  the  first  is  by  far  the  more  active,  and 
indeed  is  the  only  one  which  can  be  relied  upon  to  purge. 

The  chief  interest  in  ihe  purgaiive  acdon  of  mercurials  centres  in 
the  question  as  to  their  influence  upon  the  liver-  The  evidence  at 
present  derivable  from  experiments  upon  the  lower  animals  has  already 
been  discussed,  and  the  decision  arrived  at  that  it  must  be  rejected.* 

When  calomel  la  given  to  a  healihy  man  in  moderate  purgative 
doses,  g^reen  liquid  stools  are  produced,  which,  after  larger  doses,  are 
replaced  by  brown  passages.  The  color  of  these  passages  has  always 
been  supposed  by  clinicians  to  be  due  to  the  presence  of  bile  ;  but  re- 
cently it  has  been  affirmed  that  ihe  green  tint  is  owing  to  a  compound 
of  the  mercury  itself-  Although  no  chemical  proof  of  the  presence  o( 
the  metal  or  its  salt  has,  that  we  are  aware  of,  been  furnished,  yet  it  ean 
scarcely  be  doubled  tliat  mercury  is  present  in  the  first  passages  produced 
by  calomel. 


Thcqueadon,  evidently,  is  not.  Is  mercury  ever  present  in  the  green  sioola  ?  but, 
Is  it  always  present? or.  in  oiher  words,  J"*  ii  an  iniegrani  ptjrLion  oi  them?  The 
evidence  is  not  ^a  abundant  upon  thk  point  as  is  de^iir^hle,  yet  ^ein^  sulticient  to 
iurnish  a  tiegsLve  answer  to  the  last  question.  Simon  "and  Golding  Bird,**  in 
careful  analyses,  both  fiiilcd  lo  delect  the  metal ;  and,  as  the  recognition  of  mercury 
is  on  exccedinEly  simple  chemical  pioblein.  it  seems  impossible  iliat  tlte^e  tliemists 
could  ha^-e  overlooked  the  metal  if  it  had  l>een  present.  Simon'^  analysis  was 
performed  upon  the  lifth  stool  after  Ehe  administr^ition  of  a  inr^  dose  of  calomel 
The  pass<L^  was  fluid,  perfectly  green,  had  tio  fecal  odor,  CNhibiled  a  niild  acid 
reaction,  and  ^houcd  under  the  nitciuscope  q  grtal  nunibtr  of  mucus-Corpus- 
cles  and  epithelium -eel  Is,  Ether  extracted  from  the  solid  residue  (obtaine<I  by 
evapoTalion )  a  considerable  amount  of  fat,  which  had  an  acid  reaction,  contained 
eholesterinn  and  was  colored  by  biliverdtn.  'All  the  other  subalnncea  which  were 
separated  from  the  sLool  by  vhater  and  alcohol  were  more  or  lc:>s  colored  hy  bile- 
pi^tenl-     J^lin,  bilifelliiiic  acid,  and  bllivefdin  were  fuund  in  lar|;e  quRnttiy. 

The  mot:!  satisfaclory  evidence  is,  however,  that  lumisbed  by  Mich&i/^  uho 
examined  chemically  ihe  fzfces  under  fouT  different  conditiotis.  FirTst,  the  spon- 
taneous dejections  of  ax  healthy  individuals  :  no  bile  was  delected-  Secondly, 
erccn  stools  of  Uiiee  persons  suffering  from  e^s^ro-inteslinal  d^rran^ement :  Ule- 
pigment  um  found  in  one  case  only,  and  in  that  could  not  be  delected  afler  per- 
sistent vomiting  had  reaped.  Thirdly,  ealomel  hnvinR  been  piven  to  eight  hcallhy 
persons,  five  men  and  three  women,  biie  was  readily  demonstrated  in  the  preen 
passages  produeed  in  all  of  the  subjects,  Fourthly,  saline  and  resfnons  pur^adves 
were  given  to  five  person*;,  but  no  bile  could  be  detected  in  the  liquid  stools. 

To  the  evidence  brought  forward  in  favor  of  the  proposition  that  calomel  given 


*  For  J  tf^ry  eUtwrale  review  of  the  clinical  evidence,  see  ThomHs  R    Frrntr'*  pgper 
in  the  ^idiair.  Sftd.  Juurn..  April,  1871. 
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to  healthy  men  causes  an  increased  escape  oE  bile  from  the  alimenlary  canai  waj 
be  addtd  the  conclu^ivt  fiicl  th;it  in  some  pcTsons,  whose  idt*>syrcrasies  rtad*» 
ihem  very  subtcptiLle  lo  the  action  tJ  calomel,  j[  produces  not  oicicly  purjeios,  bm 
al^o  vomiting  ni  bile,  whidi  \^  scart:ely  &t  all  altered. 


4 
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From  the  facts  which  have  just  been  passed  in  review,  the  condusil 
seems  inevitable  that  mercurial  purgatives  given  to  heaJth/  persons  cause 
the  escape  of  large  quaoiitiea  of  bile  horn  the  alimentary  canal.* 

As  IS  well  known,  when  From  any  cause  bile  does  not  pa^s  into 
duodenum,  the  stools  become  very  pale,  of  a  peculiar  potter's- clay,  or 
even  white,  color.  Very  frequently  isnder  these  oircumstanccis.  whJdi 
may  coexist  either  with  diarrha^  or  with  cofistip;uion.  mercurials  will 
modify  the  color  of  the  passives  and  alleviate  or  cure  any  symptoms 
present.  In  many  cases  the  mercurials  are,  of  course,  powerless  to 
efTecT  the  desired  result  ;  but  ihis  depends  upon  the  cause  lieing  org^anie, 
or  of  some  other  nature  not  to  be  ox'crcomc  by  a  secretory  stinmtanL 

As  mercurials  in  health  increase  the  How  of  bile  from  the  intf^stiiic, 
and  as  they  will  sometimes  re-establish  it  in  disease  when  the  secretion 
has  altogetber  ceased  or  has  been  very  materially  diminished,   the  con- 
clusion seems  inevitable  that  mercurials  have  the  power  of   directly  or 
indirectly  increasing  the  secretion  of  bile.      The  only  objection  of  anv 
force  to  be  urged  against  ihLs  deduction  is  founded  upon  the  idea  thai  tbCi  — 
drug  simply  increases  peristalsis  in  such  a  way  as  to  cause  the   bile  natafl| 
rally  in  the  duodenum  to  be  swept  out  instead  of  being  absorbed.      The" 
answer  to  this  b  embraced  in  the  following  facts  :  mercurials  often  restore 
die  color  of  the  passages  when  pale  from  arrested  secretion,  often  without 
producing  diarrhcea ;  other  even  more  active  purgatives  Jail   to  induce 
the  same  bilious  passages  ;  when  diarrhcea  exists  witt  dayey  stools,  the 
change  in  the  color  of  the  passages  caused   by  a  mercurial  iri^y  coincide 
with  an  unincrcascd,  or  even  a  lessened,  amount  of  liquidity  ;   diarrbcxft^ 
ordinarily  does  not  cause  bile  to  appear  in  the  passages.  ^M 

Therapeutics. — A  merctirial  purge  is  especially  indicated  by  ibe" 
congeries  o(  symptoms  known  as  Mfiotisn^si :  a  heavily  coated  tongue, 
bitter,  disagreeable  taste,  severe  headache,  depression  of  spirits,  loss  oi 
appetite,  slight  nausea,  and  light-colored  passages.  It  should  be  borne 
in  mind  that  one  or  several  of  these  symptoms  may  be  absent  in  any 
individual  case.  Of  all  single  indications  for  the  use  of  calomel,  the 
occurrence  of  potior" s-ciajf-tofored  passages  is  the  most  important ;  and 
if  such  stools  cxbt,  and  do  not  depend  upon  an  organic  cause,  re^vckird 
small  doses  of  the  mercurial  should  be  given,  whether  there  be  constipa- 
tion or  diarrhcea. 

In  hilious /ever, — /.^..  malarial /eiier  imtk  cQng€&tion  of  the  livtr,- 


rqjcktftJ 
^onslipa-       | 


•;.  Zawttdity  {VraStk^  1887,  abelmcwd.  Bull,  Thira^..  1887),  m  the  nsatt  <A  to 
□vrn  rNeEiTchel,  cornps  to  Ihc  improbable  L^onclusloa  thaL  1h^  preiwnc«  i>f  bile  in  tbc  «Iod^ 
as  The  remilr  o(  the  nue  nf  raTom«]  is  due  In  lhi>  nntitepllc  property  of  the  itiercuml,  ll« 
bilirubin  being  converliM  into  biliverilin^  which  is  prert'tiied  fn>iii  mider^oiiH  de«n» 
Mlioh. 


CATHARTICS. 


649 


mercurial  purge,  or  several  mild  mercurial  purges,  will  oEten,  by  exciting 
the  action  of  the  hepatic  glaad,  be  of  great  service  in  preparing  the  way 
for  or  aiding  in  the  aciion  of  quinine.  \i\t:a£arrhai  Jaundice,  nier*:unals, 
on  the  whole,  offer,  we  think,  the  moat  frequently  successful  mode  of  treat- 
ment, it  is  evident  that  in  such  cases  calomel  does  good  not  merely  by 
its  cholagogue  influence,  bul  even  to  a  greater  exCent  by  its  antiphlogistic 
power,  no  doubt  lessening  the  viscidity  of  the  secretions  and  abating  the 
inRamniatory  action  in  the  hepatic  ducts.  In  many  instances  it  j 3  well  to 
ei.hibit  the  mercurial  in  purgative  doses  to  start  with  ;  but  the  mnin  reli- 
ance 15  to  be  placed  in  the  conlinuous  exhibition  of  small  doses  of  the 
drug  until  the  gums  are  rendered  slightly  sore.  Anything  like  profuse 
salivation  is,  cf  Course^  to  be  avoided.  In  dys^niefy  of  an  acute  sthenic 
type,  calomel  acEs  as  an  aniiphlogiailc  and  as  an  alterative,  not  only  ti> 
the  liver,  but  to  all  the  intestinal  glands.  It  is  possible  that  it  acts  also 
ss  a  baclericide,  since  N,  P.  Wassilieff"  has  found  that  although  it  hag 
no  effect  in  checking  the  action  of  the  digestive  ferments,  ic  has  a  very 
pronounced  influence  in  stopping  putrefactive  changes  in  food  by  killing 
the  organisms  which  produce  such  changes. 


RHEUM— RHUBARB.     U.S. 

The  root  oF  Rheum  officinale,  Balllon^  and  other  species  of  Rheura 
growing  in  China,  Chinese  Tartary,  and  Tartary, 

Rhubarb  occurs  in  hard,  irregularly  cylindrical  or  roundish  pieces^  of 
a  brownish- yellow  color  and  peculiar  bitter  Caste,  and  imparting  to  the 
Iceth  a  sense  of  grittiness,  due  to  the  presence  ol  great  numbers  of 
minute  crystals  of  calcium  oxalate.  At  one  time  rhubarb  was  cultivated 
to  a  considerable  extent  in  Europe,  but  Eur&pean  Rhubarb  is  no  longer 
found  in  our  markets. 

Rhubarb  contains,  besides  a  peculiar  tannic  acid,  ckrysophanic  acid,^ 


•Under  tbff  narats  of  CtM  Powdfrat\6  of  Amr-obtt  or  CHrysaroha  have  long  beta 
used  in  BrnEJl  and  ihc  East  Indies  certain  pcA^dcrs,  varying  Irom  fine  to  cckar*ie  Anit  rrom 
a  Heht  yellow  to  a  dark  ctiacDbft!,  whicEi  ore  now  kaowD  to  be  identical^  and  the  piodiLct 
of  A  Brazilian  tree.  They  depend  for  their  activity  \M\toti  chrysarobtn,  of  ^rhich,  acdoTd- 
ing  to  Squier,  ihey  i>ftun  cuntam  as  mu^h  as  si:ity  ivyc  per  cmt,  Oiryaarobm  was  for- 
merly supposfjd  Lo  be  identical  with  chryBophanic  add,  but  ia  a  distinct  |>rmqiple.  When 
taken  internally  in  doacs  of  frnm  six  to  cighl  grains,  it  prodacei  in  about  fuuf  houra  re- 
peated vamiling,  aumclimta  followed  by  pui^ng  (1.  A-  Thompson,  Brit.  M^ti-  Joarn., 
1SB7),  and  il  has  been  shown  by  Woyl  to  bv  an  active  irritant  poison.  It  must  nut  be 
confoiiTided  with  inlhrarobin,  a  distinct  subatanrc  produced  by  Ltebennann  from  alizarin 
{Ber.  d.  Chtrm.  G-ei.,  1SS8I,  which  Wcyl  {A/ch./.  d.  Cts.  Phyj..  iSSfl.  iliii,)  hjis  proved 
lo  be  free  from  pchsonous  pro|ftrlie3.  The  only  practical  applicaliou  of  the  Gc»a  ptmder 
or  it^  nctivc  principle  \^  m  certain  ^kin  dtxmi^s.  eapecially  in  psoriasis.  AcCurUinf^  tu 
tbe  rcBcomhe*!  of  Balmaiino  St^uEcr,  itf.  power  In  thJa  disorder  i^  citrADrdiiuiry-  Ke  uses 
an  □inlnivnt  made  by  dissaiiin^  the  acid  In  hoi  Tard  {Ave  ttraina  loiwodradinisin  one 
ounce),  CiXjtint;.  and  miiinE  thorouehlv  with  a  peille.  The  olnlmenL  aornellmta  pro- 
duces excessive  irritation  :  hence  it  h  ad\i5ed  to  commenci!  with  a  strength  of  not  more 
iIibh  twenty  gmina  to  ihc  ounce,  well  nibbcti  In  twite  daHy,  The  acid  stains  of  a  dark 
purplt^:  this  can  be  removtxl  from  hair,  undtrclothi^,  etc,  by  hot  brn^otc.  If  nosoitpor 
alkali  hoA  been  used.   The  skin  and  nulls  are  said  lotcntalnenoujehpot^h  toiiriihedye. 
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emodiji.'^  and  probably  a  thlni  active  subslantc,  rhcin,  of  Hesse 
and  rfialarharin,  oi  the  older  chemists,  were  complex  bodies. 

Physiological  Actiok. — Rhtibarb  is  somewhat  stomachic,  tonic, 
actively  purgative,  and,  owing  to  its  tannic  add,  secoiida^rily  astringciiL 
leaving  a  decided  tendency  to  constipation  aiter  the  primary  pui^tion- 
Owing  probably  to  its  chrj'soplianic  add^  it  gives  a  yellowbh  color  to  the 
inilk  of  nursing-  women  and  to  ihe  urine.  Rhubarb  urine  is  to  be  div 
tinguishcd  from  that  of  jaundice  by  its  becoming  purplish-red  on  ihc 
addition  of  an  alkali.  Rhubarb  is  asserted  to  aUect  chiefly  the  muscular 
coat  of  the  bowels,  and  to  pvirg^  by  increasing  peristalsis  ;  but  we  hav^J 
never  met  with  any  pri>of  of  this  common  belief.  ^H 

Therapeutics. — Notwithstanding^  it3  asiringent  property,  rhubarbb 
largely  used  as  an  habitual  laxative,  because  it  does  not   impair,  but,  oa 
the  contrary,  seems  to  strengthen,  the  appetite  and   the  digestion. 
should  not  be  used  in  a  high  sthenic  state  oF  the  system,  or  when  depl 
lion  is  necessary,  but  is  very  valuable  when  it  is  desired  simply  to  unl* 
the  bowels  in  a  debilitated  svihjecL      It  is  much  used   in  diarrhopa^  vridi 
intestinal  weakness  or  relaxation,  to  tinload  the  bowcb  of  acrid  secretioos. 
The  (jri^md^/^jjrK^  combined  with  an  alkali  is  especially  serviceable  in  the 
summer  hffitjffl^eomplainls  of  children  when   the  stools  are  greenish 
mucous. 

Administration. — Rhubarb  is  seldom  employed  in  powder, 
when  used»  maybe  given  in  the  dose  oJ  twenty  grains  (i-s  Gm. ).  ff 
chronic  constipation,  smiill  jjieces  of  the  rocjt  are  very  uften  carried  ij\  the 
pocket  and  chewed  by  the  person  affected  pro  rv  tttUa.  The  U.  S 
Pharmacopceia  recof^nizes  the  following  preparations :  EXTRACrUM  Rho. 
—dose,  five  10  ten  grains  (0,3-0,6  Gm  }  ;  Pilitlj:  Rhj-:i,  each  contain' 
ing  three  grains  of  rhubarb;  PiLUL.^  Rhei  CoMrosiT.^  (two  grains  of 
rhubarb,  one  and  a  half  grains  of  aloes),— dose,  two  lo  lour  pilb  ;  Pt'L- 
VIS  Rhei  Compositus  (rhubarb  and  magnesia),— ^lose,  half  a  drachm  to 
a  drachm  (2-4  C.c)  ;  Extractum  Rhei   Floidum. — dose,   twenty  10 

*  Emodin. — Tbu  nature  of  |he  aiztiv?  principalis  cf  many  flf  the  vegetable  pUTgall^rs 
\s  BtilJ  obscure.     Several  of  them— namely,  rhubarb,  Bcnnn,  aloes,  Frangulin.  and  cAscin 
BagTflds— are  believed  by  some  chemista  Co  owe  tlicir  properties  to  the  prc;;cticc-V  itfikra- 
cene  qompouuds.    Such  compourdB  are  iisuDlEy  glucosides.    0(  Ihtfie  cotnpounda  ai- 
lention  ho^  been  recently  eEper!ijiny  dmwn  by  Tsohirch  Lo  rmodin  {trioxy^Hfih%-ianl\r^\ 
quinonc^,  OS  buing  tlic  rtnl  active  prindple  of  the  clnsfi.    The  great  diflaculCy  is  ti^  » 
how  for  Q  principle  obtained  by  chemists  from  one  of  ihew  dnii?^  originally  exists  in  il 
drU£  jtnd   bow  far  it  han  been   formed   by  the   decomposition  of   some  olhcf  ptiaci 
Thu&,  chemi^Ls  of  repute  affirm  that  emodJn  is  a  decomposition  pn-nJurl  from  frangufinj 
whilst  Tscbitch  bdicvi.'S  Ihnt  irnry  of  the  drugs  named  owe  ibeir  great  activity  <i> 
prcEence  in  Ihem  of  ^ubelances  produced  by  the  decompo5lti'>n  or  ehange  in  cmodm- 

Emodin  has  been  used  to  same  evtent  as  a  UxAtlvc  In  drijcsof  one  to  two  grains^  \%\ 
view  of  the  fact  that  [here  is  only  two  per  cent,  of  aloe-emodin  in  Barbadoca  aloes,  «bDUt 
Iwo  per  ccnL  of  thtibarb-emodin  in  rhuhflrb,  and  in  senna  a  still  smaller  pcrcctilagc  cf 
emodin,  il  *^eeina  certain  that  emodiri  docs  not  fulfy  represent  the  various  dtuf*.  Tlw 
eiperiTrents  of  Asher,  upon  which  Tachifch  based  the  theory  that  in  the  emodin  grmip 
Ihi?  irritulion  jk  caused  by  the  local  slimulfllioa  of  tUe  nerve-endings  in  the  inteatiMl 
mucouH  mcmbrnnc,  rfith  0  constqueiiily  rcfleilycxciied  peristalsis,  were  not  Aufficlcmb 
number  or  iboroughneas  lo  eatflblisb  the  correctness  of  the  theory. 


CATHARTICS, 


55" 


i 


thirty  minims  {l,-a-2  C.c.)  ;  Syrupus  Rhei.  ten  per  cent. — dose,  lor 
an  infant,  a  tluidrachm  (4  C.c.)  ;  SVRUPUS  Rhsi  Aromaticus, — dose, 
for  an  infant,  a  fluidrachtn  (4  C.c.)  ;  Tjnctura  Rhei,  fifteen  per  cent., 
— dose,  one  totwofluidrachm3(4-7C.cO;  Tenctura  Rhei  Akomattca, 
twenty  per  cent., — dose,  one-half  to  one  fluidrachm  (2-4  Ca )  ;  TlNC- 
TL'RA  Rhei  Dllcis,  ten  per  cent., — dose,  two  to  three  fliiidrachms  (7-1  r 
C.c. ).  The  aromailc  preparations  arc  of  pleasant  taste  and  efficient,  and 
e  much  used  lor  children. 


h 


ALOE — ALOES.      U.S. 

There  are  three  commercial  varieues  of  aloes,  which  are  all  obtained 
in  a  similar  manner. — />.,  by  cutting  o0  the  thick,  succulent  leaves  of 
the  various  plants,  standing  tliem  up,  allowing  (he  juice  to  drain  into 
suitable  vessels^  and  afterwards  inspissaiing,  cither  by  exposure  to  the 
sun  or  by  slowly  evaporating.  The  leaves  contain  a  very  large  amount 
of  a  thick,  mucilaginous  juice,  which  escapes  on  pressure  ;  hence  aloes 
prepared  by  expressing  the  leaves  or  by  boiling  them— both  of  which 
processes  are  sometimes  practised — Is  very  inferior.  Sacatrine  Aiors  is 
the  product  of  Aloe  Pcrryi,  which  grows  in  the  island  of  Socotra  in  the 
Indian  Ocean,  and  on  the  southern  coast  of  .Arabia.  Barbadoa  Aloes  la 
prepared  in  Barbadoes  and  other  West  Indian  islands,  from  Aloe  vera. 
These  two  varieties  are  recognized  by  the  U,  S.  Pharmacopoeia.  Cape 
Aiocs  is  obtained  in  the  Cape  Colony,  South  Africa,  from  Aloe  spicata. 

Aloes  are  darkish  extracts^  of  a  bitter,  nauseous  taste,  yielding^  their 
virtues  to  alcohol,  imperfectiy  to  water,  and  very  perfectly  10  alkaline 
solutions.  Of  these  varieties  the  Socotrine  la  most  esteemed  in  human 
medicine.  The  Barbadoes  is  said  to  be  the  strongest,  but  is  employed 
almost  exclusively  in  veterinary  surgery, 

T,  and  H.  Smith  "  in  rSgo  discovered  in  Barbadoes  aloes  a  crystalline 
principle, — aloin, — which  was  shortly  afterwards  found  by  Pereira  to 
exist  already  crystallised  in  the  sap  of  various  species  of  aloe-plants,  and 
was  subsequently  obtained  by  Groves"  from  Socotrine  aloes.  Aloin 
crystallizes  from  its  watery  solution  in  sulphur-yellow  granules,  from  a 
hot  alcoholic  solution  in  star-like  groups  of  needles.  It  is  neutral,  odor- 
less, of  a  taste  at  first  sweetish,  afterwards  intensely  bitter  ;  is  soluble 
with  difficulty  in  cold  water,  frcdy  in  boiling  water  and  in  alcohol.  There 
are  three  varieties  of  aloin, — barbaloin,  socaloin^  and  naiai^n,  obtained 
respectively  from  the  Barbadoes,  the  Socotrine,  and  the  Cape  aloes. 
Ahinum^  U.  S. ,  is  the  aloin  derived  from  Barbadoes  aloes  or  from  Soco- 
tra or  Zanzibar  aloes.  The  aloin  of  commerce  is  chiefly  barhaloin,  and 
is  certainly  an  active  cathartic  in  dtses  of  half  a  grain  to  a  grain. 


H.  Meyer  ^  finds  ihat  the  Barbadoes  and  Cara^'oa  aloin  ati  buih  on  man  and 
%n  many  lower  anim;ih  as  a  purgative,  whilst  the  Natal  ;i|oin  f.ii]*;  ofdinarily  to 
affect  nvin,  although  ii  is  a  certain  cathartic  in  dogs  and  cats-  The  time  required 
for  the  Barbadoes'aloin  to  produce  pureration  was  from  eiphl  lo  thirty  hours,  which 
Meyer  belle\'es  to  be  due  to  the  fact  that  its  physiological  acLio[i  depends  upon  its 
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uudergolug  chemical  clian£e  in  the  ititeslints.  In  order  to  lacilit^t?  this  chat^ecfcv 
eihiNied  with  it  [^oi^iisiiim  c^rlionate  and  feiroussulphRte,  and  found  ihai  the^^  sabi 
iti:tr'kedly  h^tened  the  e&ect.  He  also  foimd  that  Matal  aloln,  when  given  to  ps> 
sons  who  had  been  fed  for  six  days  an  exclusively  animal  diet,  acted  as  a  cathartic' 
In  die  lower  animals  Kohn"  found  the  hypodermic  injections  of  aloin  to  COOM  i 
gastroenteritis  with  alhuminmis  urine-  .ind  a  peculiar  InA^uiimatUkii  irf  the  IddBqi: 
o,i  gramme  of  MercJc'5  aloin  for  euery  kilogramme  of  bodily  w»glit  was  a  hOi 
dose  for  the  dog.  Aloin  could  be  detected  in  the  urine.  (Method  of  analysu;  grvot. » 
BrandcnbuTR'^  has  eicperimentally  ahown  that  very  large  dosed  of  aloin  cauae  ll 
the  rabbit  a  fatal  necrosis  of  the  renid  epjtlieliuni ;  small  doses  produce  a 
chymatouii  nephriti?. 


11 


Physiological  Actio\. — Alora  is  a  stomachic,  stimulant  cathartic 

remarkablt!  for  the  slowness  of  its  action.  It  has  been  supposed  ti> 
influence  chiefly,  if  not  solely,  the  large  intestine,  and  the  cUmcal  evi- 
dence i%  very  strong  that  in  overdoses  it  produces  irritation  of  the  rec- 
tum. The  helicff  formerly  universal »  that  it  is  capable  of  producio; 
hemorrhoids,  and  the  statements  that  its  habitual  use  in  Var^e  doKS 
causes  tenesmus,  a  feeling  ol  weight,  heat,  and  une^^iness  in  ihe  peivs, 
and  occasionally  excitation  of  the  sexual  organs,  arc  of  very  doubdul 
correctness.  Aloin  has  been  detected  in  the  urine  by  J.  Diein'ch  "  and 
also  by  Meyer 

Therapeutics. — Aloes,  bcin^  a  stimulating  purgative,  is  chiefly  used 
irr  the  ^GnsHpatiim  of  atonic  subjects.  In  the  constipation  of  plethora  it 
should  not  be  employed  ;  neither  should  it  be  a.dmini5Cered  when  active 
abdominal  or  rettiil  inilammation  exists.  During  pregnancy  it  is  best 
avoided,  and  lai^e  pur^tive  doses  should  never  be  given.  Formerly  h 
^'as  taught  that  aloes  should  not  be  vised  in  hemirrrhoxds  ^^  but  moat.  3 
not  all,  of  the  cases  of  this  afTeciion  depend  upon  a  condition  of  reiai*- 
lion  of  the  rectal  veins,  and  Fordyce  Barker"  insists  upon  the  great 
value  of  aloes  in  piles,  and  states  that  OpjDolzer  was  especially  famou» 
for  his  treatment  of  this  affection,  and  chat  his  prescriptions  were,  whrti 
piles  are  associated  with  constipation,  aloes  and  quinine  :  wiihoui  con< 
stipation,  aloes  and  sulphate  of  iron.  For  bleeding  piles  be  used 
B — Ferri  sulphal.,  3i  :  Ext,  aloes  aq.,  ^i  :  ExL  taraxaci,  q,  a.  Ft  pi 
no.  6o.  S. — One  morning  and  evening,  and  increase  to  three  a  day  iJ 
neceasary.  When  costJveness  accompanies  atonic  afn^norrhiEa.  aloes 
alone  of  all  the  laxatives  should  be  exhibited  ;  and  it  is  also  of  service  in 
atonic  ntrTwrrfmgia. 

Admenistration. — As  aloes  often  contains  sticks  and  other  exininc- 
Otis  matters,  the  U,  S.  Pharmacopteia  directs  that  an  Ai.oi;  f*t?RiFtCATA, 
or  Purified  Ahes,  should  l>e  made  by  dissolving  the  crude  drug  in  alcohol. 
stminine:,  and  evaporating.  Of  thia  the  full  purgative  dose  is  ten  to 
twenty  grains  (0.6-1.2  Cm.).  The  official  preparations  of  crude 
have  been  almost  entirely  superseded  by  aloin. 

*  Consult  Chtm.  Gat..  1851 ;  Diff  PJtaHSgnslofe.  1047 ;  7>aar.  ffril.  fiHanm.  S^., 
Bril.   Mf ft.  J'f  ut-n.,  [Bfl?,  t.  747;   Bull.    Tk^rafi-,  xd.  359;  I^tnd-  Mrtt-    /lecord.  lOj7,, 

and  Edin.  Mfd.  Joum.,  11,  looa. 
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The  tincture  (Timctura  Aixjeb — ten  percent.,  U.S.), — doscj  as  a  laxative,  one 
lljree  tcospooiiEub :  the  tincture  oi  aloes  and  myrrht  EbrxiR  Pnoi'hiETAne 
(TiNCTL'RA  Aloes  et  Mvrrk^ — aloes  and  myrrh,  of  each  ten  per  cenL.  U,  S,  ),— 
dose,  as  a  laxative,  one  to  two  leaspooniuls ;  the  pilk  ^Pilvl^e  Aloes,  U,S,), 
which  conUiin  e^ch  two  grains  oF  alc^cs  and  tu'o  grains  of  soap  ;  the  PiJ/s  of  Alofi 
and  AiQfetida  ^Pill'l^  Aloes  et  AsAFfEriD*.  U.S.),  useful  in  castiveness  of 
hysterical  or  old  subiecis,  eiith  |rill  ctintaining  (our  grains  [rf  a  mav*  CEwnposed  of 
equal  proportions  of  aloes,  a^afetidfl,  and  soap;  the  Pilts  n/  Aioes  end  Mssikh 
(?lLUUt  Aloes  et  MastiChes,  V.  S.).  the  famous  Lady  Webster  Dinn^r-PiJi. 
each  containiHE  two  Erain^  "^^  aloca  ;  llie  IWs  of  Alecs  and  Afyrrh  (PiLUL* 
Aloes  ET  A1yKi4Hj£,  L'.  S.).  used  En  amenorrhaa.  and  containing  two  grains  of 
each  ingredient  in  everj- pill :  the  Pii/s  0/  Aloes  and  Iron  (Pflul-Il  Aloj^s  bt 
Kekut,  U^  S,  ),  containing  each  one  grain  ot  aloes  and  one  of  dried  ferrous  sulphate. 

Aioin  is  actively  purgative  in  dose  of  bcXi  a  grain  (0.03  Gm.)  ;  laxa- 
tive dose,  one-fourth  of  a  grain  £0.016  Gtn, ),  Under  the  name  of  A,  B. 
5"-  Pilt^  a  combination  of  Aloin,  gr.  \  ;  Exir.  belladonna,  gr- ^ ; 
Strychnine  sulphate,  gr.  j^.  is  very  largely  used  as  a  laxative. 


8EHNA— SENNA.     U.S. 

Under  the  name  of  Senna  various  species  of  the  genus  Cassia  have 
found  their  way  into  commerce,  but  at  present  the  U.  S.  Pharmacopoeia 
recognizes  only  the  leaflets  of  the  Cassia  acutifolia  of  Nubia  and  Upper 
Egypt  (Afexandria  Senna)^  and  of  the  Cassia  angustifolla  of  Southern 
India  {Tinruvciiy  Senna).  The  3enna-lea;'e3  vary  from  three- fourths 
oE  an  inch  to  an  inch  and  a  hall  in  length,  and  are  to  be  distinguished 
by  the  inequality  of  their  bases,  the  two  sides  of  the  lamina  or  Eeaf- 
blade  joining  the  midtib  at  unequal  heights  and  angles.  Alexattdria 
Senna  is  characterized  by  the  presence  of  the  shorter  argei-Uavcs,  with 
equal  bases,  by  the  ovate-pointed  leaflets  of  Cassia  acutifolia^  and  by 
the  scattered  mucrorate-obovate  leaflets  of  C-  olxjvata.  India  Senna 
b  distinguished  by  the  oblong  leaflets,  from  one  to  two  inches  in  length, 
entire  and  perfect.  Owing  probably  to  the  fact  that  it  is  largely  culti- 
vated in  the  southern  portion  of  the  peninsula  of  Hindosian,  especially 
near  TinncvcUy,  this  senna  at  present  constitutes  the  greater  part  of  that 
T^hich  is  sold  in  the  drug-stores,  Calharttt:  Add,  discovered  by  Dragen- 
dord  and  Kubly,"  is  iLs  chief  active  principle.  According  to  Groves, 
four  grains  of  the  amntirnium  caihartaie  will  purge  activdyj  whilst  R. 
Stoekman  "  has  shown  that  rabbits  may  be  purged  to  death  by  a  cathartate 
given  by  the  mouth,  alihough  these  salts  have  nn  efTect  upon  the  animal 
when  injected  into  the  blood  or  given  subcutaneousiy. 

Therapeutics. — Senna  b  a  very  powerful,  somewhat  irritating 
hydragogue  catharticj  acting,  it  is  said,  as  readily  upon  swine^  dogs, 
cats,  and  horses  as  upon  man.  When  given  alone,  it  is  very  apt  to 
gripe  se^'erely,  and  is  consequently  more  often  used  in  combination.  In 
o^yitXvi^le  fecal  accttmtiiation  the  Black  Draught  constitutes  a  most  efficient 
and  safe  remedv- 

In  small  dosea  it  is  often  uaed  as  a  laxative     I^  infusion  injected  into 


654 


LOCAL  REMEDIES- 


che  veins  b  said  to  cause  both  vomiting  and  purging,  and  the  nnlk  ol 
nursing  women  taking  it  is  afhnn«d  to  act  as  a  cathartic.  An  aronubc 
should  be  administered  with  senna,  to  lessen  its  tendency  to  gripe,  Tlw 
leaves  are  not  given  in  substance.  The  dose  of  th<;  Huid  extract  fEZ' 
TRACTUM  Se^^N^  Fluidum,  U,  S.)  is  two  fluidrachm^  to  hall  a  doid- 
ounce  (8-15  Cc.)  ;  the  confection  (Confectio  Sen'n^,  U,  S->  tsavtf^r 
complex*  but  elegant  prepiinilion,  used  only  as  a  laxative,  in  doses  of  oat 
to  two  drathms  {4-7  C.c, ).  especially  in  pregnancy  ;  it  is  not  suited  to 
dyspeptic  cases,  on  account  o\  its  tendency  to  derange  (he  digestioo. 
Infusum  Se\n-«  Compositum,  six  per  cent-,  U.  S.  (BfarJt  Drattgkt), 
contains  manna  and  magnesium  sulphate,  —  an  efficient  ttydragogue 
purge,  causing  very  large  watery  discharges  whon  given  in  dose  of  fb«f 
fluidounces  (lao  Cc-)  ;  the  dose  of  the  syrup  (Svrvpus  Sexn,€— 
twenly-iive  per  cent.,  U.S.)  la  one  to  four  Hjidrachms  (4—15  Oc,^  ; 
the  PuLVTS  GLYcVRRinz-E  Composites,  U,  S,»  or  Compound  Lt^it^rice 
Pfneder,  is  an  excellent,  pleasant  Uxattve  in  doses  cJ  thirty  lo  sixty  graiw 
(2-4  Gm. ). 

SALINES. 

Magnesk  Sulphas.  U.  5, — Magnesium  Suiphau.~Ef>s&m  S^U <x^- 

narily  occurs  in  smalt,  acicular,  slowly  efflorescent  crystals,  coniainJng 
about  fifty-one  per  cent,  of  water  of  crystallisation,  soluble  In  their  on 
weight  of  water  at  ordinary  temperatures.  The  taste  is  bitter,  saline 
and  nauseotis; 

PHVSKiLor.iCAL  AcTiON. — Epsom  salt  is  a  moat  active  hydragogiie 
cathartic,  producing  very  large  watery  discharges  without   causing  any 
irritation  of  the  intestines.      The  soluble  magnesium  salts   injected  mro 
the  blood  are  powerful  poisons^  causing  death  hy  failure  of   respfraiioo. 
and  also  depressing  the  heart  (J.   H.  Recke,"  also  M,  Hay),     Thex 
effects,  are,  however,  never  perceptible  in  the  ordinary  use  of  the  nug- 
nesium  sulphate,   but  recorded  cases  show  that  the  drug  is   capable  oJ 
acting  as  a  violcnl  general  poison.     Christison   reports  a  boy,  ten  yeai^ 
old,  killed  by  two  ounces,  without  the  induction  of  purgation.      W,  Sanj" 
reports  as  caused  by  four  ountes  of  Epsom  sal!  in  a  very  concentrated 
solution,  burning  pdin   in   the  stomach  and  bowels,  great  dyspncEa,  and 
collapse,  with  dilated  pupils,  muscular  rela:cation,  and  finallv  comat  end' 
ing  in  death,  without  purging  or  vomiting.      In  J.  H.  Neale's  case  the 
symptoms  were  violent  enterlus,  with  most  alarming  heart   depreswo 
from  which,  however,  the  patient  recovered.     In  the  researches  of  Cord 
it  was  found  that  the  soluble   magnesium  salts  first  increase  the  b] 
pressure  and  slow  the  pulse,   and  then    lower   the  blood -pressure 
quicken  ihe  pulse,  causing  finally  cardiac  paralysis.     As  the   rise  of  the 
arterial  pressure  is  prevented  by  previous  destruction  of  the  vaso-tnotor 
centres,  it  is  probably  the  result  of  centric  stimulation.* 


*  Till?  fictinn  nf  the  nallne  purgalfvps  tipon  tfiv  ttnup-rhflngps  oT  ihr  hody  haa 
loboTluUBly  mvt!»n£aied  by  a  large  number  ol  cheml^t^t.  wilti  results  vEikb  aw  n 
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Epsom  saJt  is  very  largely  used  when  it  is  desired  to  deplete  or  to 
promote  absorption  through  the  bowels,  as  in  dr-apsifs  ;  or  to  relieve  con- 
gestion of  the  bowels  iheniselvea,  as  in  t:nicritis  or  coiilis  :  or  when  it  b 
necessary  to  soEten  downy>f£7/  accumulation^  as  in  obstinate  constipitioa* 
The  do*e  is  half  an  ounce  to  an  ounce  (t^— 30  Gm.  j,  properly  diluied- 
M.  Luton"  affirms  thai  ten  centigrammes  ( i-S3  gr.  )  administered  hypo- 
dermically  usually  provoke  several  watery  stools  ;  but  the  practice  ^ems 

us  a  very  doubthil  one. 


Liquor  Magnesu  Cttratts.  U,  S, — S&httion  0/  Magnesium  Citrate 
is  prepared  by  putting  into  a  strong  hioltle  a  syrupy  soluiion  of  tnitgne- 
sium  citrate  containing  an  excess  of  citric  acid,  adding  potassium  bicar- 
bo^iate,  and  corking  tightly.  On  accotmt  of  its  agreeable  taste  and 
effervescence,  this  preparation  is  much  used  as  a  purgative.  It  is  simtlar 
to  Epsom  salt  in  its  action*  but  is  less  efficient,  niore  apt  to  gripe<  and 
more  irritating.  It  ought  not  to  be  used  in  inflammatory  aflectiona  of 
the  bowels. 


W 


Macnesii  CiTRAs  Effervescens.  U,  S. — Effervescent  Mag^i^stuM 
CitraU  contains  less  free  acid  than  the  solution,  and  is  therefore  some- 
what less  pleasant  to  the  taste.  The  dose  is  one  10  three  teaspocnfuls 
taken  in  aolution  while  effervescing. 


SODIT  Sulphas.  U.  S. — Sttdium  Snlphaie,  or  Gianbefs  Salt,  occurs 
in  six-sidedi  very  efflorescent,  striated  prisms^  which  linaliy  crumble 
into  a  white  powder.  It  acts  like  Epsom  salt,  but  is  more  poweHiil ;  it 
is,  however,  little  used  on  account  of  its  extremely  nauseous  taste.  It 
is  the  chief  active  principle  of  many  natural  purgative  waters  which  are 
so  useful  in  chronic  gastric  and  other  abdominal  catarrhs  with  consti- 
pation. The  combination  of  two  ounces  of  sodium  phosphate,  one-half 
ounce  of  sodium  sulphate,  and  one-h^lf  di^chin  of  potassium  iodide,  taken 
in  full  laxative  doses,  well  diluted,  upon  rising,  is  often  very  efficient  in 
such  cases  as  are  beneflted  by  Carlsbad  waters.  Dose  of  sodium  sul- 
phate, one-quarter  to  one-half  ounce  (8-15  Gtn, ). 


^^» 


SoDli  PHosPHASt  U.  S.  — Stadium  Phosphate  occurs  in  colorless,  trans- 
rent  crystals,  which  effloresce  and  become  opaque  on  exposure,  ft  is 
a  tnbasic  phosphate,  one  part  of  water  acting  as  a  base-  It  is  soluble 
in  5,8  parts  of  eold  water,  and  has  a  saline  taste,  closely  resembling  that 


cotdant  thai  if  doea  not  fleem  nt  present  po^ible  to  come  to  any  conclusion.  The  drtTt  <A 
Ihe  evidence,  hoAcver,  setms  (q  Ms  to  nhow  tbat  the  direct  action  upon  tJsGue-change  ]a 
s^Ty  slight^  and  (hal  il  is  incapable  *>\  pToducing;  n  d^liailt!  and  Hred  reaull  amidst  the 
vAr^'mf;^  and  ErampIicattHl  daily  cati&es  whi[:h  iaevitably  produce  more  ar  tess  disturbance 
and  variation  in  Che  nilroRcnous  elimination-  An  L^lsboratc  rHCorch  upon  the  subject  hoa 
bten  puhliE,bed  by  London  in  the  ZHlsckr  /.  Kiii.  M^d^,  xiil-  I.  Moel  of  ihc  Elleralurc 
of  the  subject  wiLl  be  found  in  thin  article,  Ibe  arigiaal  work  of  which  sccbib  to  Lead  to 
the  conclusion  Juet  staltni. 
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of  common  sail.  In  lai^e  doses  it  b  a  mild  saline  purgative,  bul  a^  sud 
b  noi  at  present  very  much  employed.  Sodium  phosphate  is  a  very 
useful  remedy  in  chronic  infaTililf  diarrktia  wilh  intestinal  indigestion^ 
especially  as  it  occurs  in  bottlc-fcd  subjects.  It  appears  to  have  a  sped6c 
action  upon  the  liver  and  also  upon  the  intestinal  glajids  in  general,  so 
that  it  b  often  of  greac  service  where  there  are  habiLually  chaJky  stoob 
or  white  iluid  moliona,  and  in  many  caaes  of  green  stools.  In  M/vw 
hepatic  tm'Por^xi^  in  catarrhal  jaundice  it  is  often  used  with  great  advan- 
tage, and  it  seems  scmetimes  of  \-a1ite  in  lithfemta.  In  his  thesb  of  188S 
Haigafiirmed.  aa  the  result  of  hia  expenmcncs,  that  sodium  phosphate 
has  very  pronounced  effect  in  increasing  the  excretions  of  uric  acid.  In 
a  subsequent  paper,  houevcr^  he  stated  that  if  the  phosphate  contain  any 
sulphate,  or  11  it  be  in  the  iomi  of  the  acid  phosphate,  or  meet  with  an 
acid  in  the  stomach  which  should  make  it  an  acid  phosphate,  it  has  no 
power  in  increasing  uric  acid  excretion  :  so  that  it  seetns  to  us  that  at 
present  we  cannot  consider  sodium  phosphate  as  having  distinct  relations 
with  uric  acid  excretion.  Dose  for  children,  from  ten  grains  (0,6  Cm.  J 
upward  ;  lor  adults,  from  tu-enty  to  forty  grains  (t.2-a.6  Ctn.  >;  as  a 
laxative,  half  an  ounce  ([5  Gm,  )- 

PoTAssu  ET  SoDii  Tartras.  U.  S.^Potosstum  and  St^ium  T^- 
traU,  or  R&ckellt  Sait,  is  made  by  the  addition  of  sodium  carbonate  to  a 
solution  of  potassium  bitartrate.  It  occurs  in  large,  colorless,  transpar- 
ent, slightly  efflorescent,  prbmalic  or  half-prismatic  crystals,  »hich  are 
soluble  in  two  and  a  half  parts  of  cold  lAater.  and  have  a  slightly  saiine 
lasie.  It  is  a  mild  saline  purgative,  decidedly  less  eflideni,  bul  much 
less  ofFcnsive  to  the  palate^  than  Epsom  salt.  The  dose  is  from  half  an 
ounce  to  two  ounces  {15-60  GEn,3i  properly  diluted. 

PuLvrs  Effervescens  Compositus,  U.S. — ScidOts  I^owder  is 
two  packets  \  the  white  pnper  contains  about  thirty-^vc  grains  of  larta 
add,  the  blue  paper  forty  grains  of  sodium  bicarbonate  and  two  dracb 
of  Rochelle  salt.  When  they  are  taken,  the  powders  are  dissolved  sepa> 
rately,  the  solutions  added,  and  the  whole  drunk  while  cffcrvescinf. 
They  are  very  acceptable  to  the  stomach,  refrigerant  and  laxative  ratlwf 
than  purgative.  Seidlit^  poi*ders  are  used  almost  exclusively  to  evaciute 
the  boweb,  and  exhibited  after  blue  mass  to  "  carry  off  '*  mercurials,  elc- 
They  should  be  taken  on  an  empty  stomach,  as  before  breakfast.  One 
powder  is  ihe  usual  dose  ;  1>ut  not  rarely  even  two  powders  will  fail  ta 
purge. 

DRASTICS. 

As  already  stated,  the  drastics  are  those  vegetable  cathartics  wl 
are  actively  irritanL      With  perhaps  one  or  two  exceptions,  in  suffi* 
amount    they  are    capable  of   ciiisin^    fatal    gastro- intestinal    irritati 
The  line  between  the  drastics  and  ihc  stronger  purgatives  is,  of  coui 
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placed  more  or  less  arbitrarily,  since  the  various  cathartics  differ  io 
action  almost  by  inacrsible  degrees.  Thus,  jalap,  although  included 
among  the  drastics  in  this  work,  might  with  perhaps  even  greater  pro- 
priety be  classed  among  the  purgatives,  since  it  is  very  little  more 
active  or  irritant  than  is  senna.  Fnrtlier,  these  remedies  in  combina- 
tion seem  to  lose^  in  a  measure,  their  power  of  causing  irritation,  and 
10  become  useful  purgatives.  A  fact,  however,  which  makes  the  classi- 
fication here  employed  clinically  useful,  although  it  be  not  scientifically 
accurate,  la  thai  none  of  these  remedies  should  be  uacd  when  a  purga- 
tive is  desired  to  relieve  Riastro-tntestinal  inflammalion  or  irritation  ;  and, 
on  the  other  hand,  when  a  revulsive  action  is  wished  for.  as  in  some 
cases  of  brain  disease,  one  of  Che  diBstics  should  always  be  selected. 


JALAPA— JALAP.     U.S. 

The  tuber  of  Ipomcea  Jalapa,  a  convolvulaceous  vine  growing  in 
Mexico.  Jalap  comes  into  the  market  in  two  fonns  :  one,  that  of  the 
younger  roots,  which  are  sold  undivided  ;  the  other,  that  of  the  old 
rootSf  which  are  brought  into  the  market  in  tranaveise  or  longitudinal 
slices  and  in  pieces.  The  first  variety  consists  of  very  hard,  irregularly 
globtilar,  brittle  roots,  about  the  size  of  a  shut  fist^  or  smaller,  and  often 
slashed  with  vertical  incisions,  made  for  the  purpose  of  facihtating 
drying.  The  active  principle  of  jalap  is  a  resin,  variously  known  as 
rhodcoretin  or  ccnv<?ivulin,  closely  allied  to  the  resin  of  scammony. 

Physiological  Action, — Upon  dogs  and  horses  jalap  ^Siilie**)  is 
said  to  :»ct  as  a  powerful  hydnigogue  cathartic^  and  in  overdoses  as  agas- 
tro-inleatinal  irritant.  Its  active  principles  are  absorbed,  since  Cadet  dc 
Gassicourt  produced  diarrhcEa  in  dogs  by  the  free  application  of  jalap  to 
the  shaven  skin,  and  J.  Miiller''  found  the  resin  in  the  blood  of  dogs  to 
which  he  had  given  it,  Siill^,  however,  asserts  that  it  does  not  impart  its 
purgative  properties  to  the  milk  of  nursing  women,  and  that  in  man  it 
is  not  absorbed  by  the  skin.  In  man  jalap  produces  free  hydragogue 
catharsis,  often  with  nausea  :  or^  if  in  overdoses,  violent  vomiting  and 
purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  desirable  to 
produce  large  water)'  stools.  It  is,  however,  very  rarely  used  alone.  A 
favorite  combination  with  many  practitioners  is  of  it  and  calomeL  In 
the  form  of  the  compound  powder  (PuLvis  Jalaps  Compositus,  U,  S,. 
— jalap,  thirty-five  parts,  cream  of  tartar,  sixty-five  parts),  jalap  is  very 
frequently  used  with  great  advantage  in  asciies  and  also  in  other  forms 
of  general  dropsy.  It  is  believed  when  given  in  this  way  to  exert  some 
influence  upon  the  renal  functions  :  for  ver^'  many  cases  the  proportion  ot 
cream  of  tartar  in  the  official  compound  powder  is  too  small. 

Administration, — The  dose  of  powdered  jalap  is  ten  to  twenty-five 
grains  (0.6-1.6  GmO,  of  the  extract  (ExTBACTUM  JALAP^,,  U.  S. ).  ten 
to  twenty  grains  (0.6-1,3  Gm, ),      The  resin  (Rksixa  Jalap*,  U.  S.), 
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like  the  other  purgative  rcaiia,  is  lastdtes. 
lour  gmiTis  (ai3-0"^^  Gm-)- 

COLOCYNTHI&— COLOCYKTH.     U-  S. 

The  fruity  deprived  of  its  rind,  oi  Ciirullus  Colocynihis,  or  biUrt 
cuciimber,  a  vine  growing  In  South  Africa^  Jafian,  Syria,  Egypt*  TliiU^. 
the  islands  of  tlic  Grecian  Archipelago,  etc.  The  Iruit  is  a  round  gourt 
from  two  to  four  inches  in  diameter,  of  a  whitish  or  pale  yellow  color. 
If  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  dry  and 
membranous,  whitish,  and  contains  the  active  pui^tive  g^ucoside  ivh- 
cyntkin.  first  discovered  by  Hcrbct^er. 

Colocynth  in  large  dose  is  an  Irritant  hydragogue  cathartic,  entirdv 
capable  cf  destroying  life,  and.  according  to  Ortild  and  SchroCi,  acting 
upon  the  lower  animals  as  upon  man,  Christison  records  the  death  ol 
a  woman  twenty-four  hours  after  taking  a  teaspoonful  and  a  half  o1  tb« 
powder.  Roquca  chronicles  a  fatal  rt!^ult  produced  by  Ie;i5  than  a  drachtu 
oi  the  powder  in  decoction,  but,  on  the  other  hand,  narrates  a  case  ia 
which  three  drachms  failed  to  kill  (Husemann"),  and  VV,  A.  RoHe  re* 
ports  recovery  alttr  a  quarter  of  an  ounce  of  the  powdered  (Irug.  P 
nancy  existed,  but  abortion  was  not  produced. 

AdministratioS-  —  It  should  not  be  used  in  dropsy,  and  is  emp 
almost  solely  in  combination  with  other  purgatives.  The  full  purgative 
dose  of  the  extract  (ExTRACTHM  Coi-orVNTHErns)  is  three  to  i\x 
grains  (0.2-0.3  Gm.).  and  of  the  compound  extract  (  Extkacti'ii 
COLOCVNTHIDIS  CoMPOSiTUM,  U.  S. )»  whJch  contains  extract  ol  colo- 
cynth, ?iijtteen  parts,  purified  aloes,  fifty  parls.  resin  of  scammony.  four- 
teen parts,  cardamom,  six  parts,  soap,  fourteen  parts,  as  a  laxative,  one 
to  three  grains  (o-o6-a3  Gm. );  as  an  active  purgative,  five  to  twenty 
grains  (o.  3-1 . 3  Cm. ). 
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SCAMMON1UM— SCAMMDNY.      US. 

A  resinous  exudation   from   the  root  of  Convolvulus  Scanimofuii,a 
vine  growing  in  Syria,      It  b  said  to  be  obtained  by  cutting  off  the  root 
obliquely  about  two  inches  from  the  origin  of  the  stems,  and  catching  i»  I 
shells   the  few  drachms   of   milky  juice  which   exude   h"om   each   root    1 
From  these  shells   it  is  emptied  into  a  vessel  and  allowed  to  coooct^   1 
Formerly  scammonium  was  adulterated  to  a  great  extent  with  cfaaDt,   | 
flour,  ashes,  snnd^  etc.,  eonsiituring  The  Faditious  Stammotty  of  audior^ 
Scammonin,   the  active  resin   of   scammony,   is  believed  to   be  identical 
with  jaiapin,  originally  separated  by  Mayer  from  male  jalap,  and  doedjtJ 
allied   to  amz'chmJin  of  true  jalap.      The   Pharmacopceia    require*  flfl 
scammony  shall  contain  seventy-tive  per  cent,  of  this  resin.      Thcrapf* 
tically  scammony  acts  like  jalap,  but  is  somewhat  more    irritatir^.     h 
is  almost  solely  used  in  combination  with  other  cathartics,  and  oc  ac- 
count of  its  frequent   adulteration  should  be  given   in   the   form  of  ibr 
reain  (Resina   Scammunji,    U.S.).      Dose,   from   two   to  five  etaiia 


(o.  13-0,3  Gm.  ).  The  pure  or  Virgin  Scammaay  a  in  irregular^  rough, 
fissured  masses,  of  various  sizes,  commonly  solid,  with  a  dull  rc^inoua 
fractute,  and  ol  a  dark  greenish  color,  inclining  lo  black.  The  smell 
resembles  that  of  old  cheese. 

Pelul*  Cathartic*  CompositvE,  U.  S, — C&mpound  Caihartic 
PUh  contain  each,  approximately, — compound  extract  ol  colocynth, 
one  and  a  third  grains  ;  extract  of  jalap  and  calomel,  each  one  grain  ; 
gamboge,  one-iourth  of  a  grain.  As  there  is  soap  Jn  the  first  ingredient, 
the  calomel  is  sooner  or  later  reduced  lo  the  btack  oxide  ol  mercury. 

The  compound  cathartic  pills  are  very  eflicienl  pui^lives,  generally 
not  producing  much  griping.  They  cause  large  watery  stools,  and  arc 
used  when  it  is  desired  to  empty  the  bowels  and  deplete  from  the  portal 
circulation.  On  account  of  the  mercur/  which  they  contain,  as  an 
habitual  laxative  they  are  much  inferior  to  the  vegetable  cathartic  pill 
(P]i,oL-E  Cathartic-e  Vegetabiles,  U,  S.  ),  one  or  two  of  which  wUl 
usually  act  kindly  and  efhcicntly. 

PODOPHYLLUM^PDDOPHYLLUM.     U.S. 

The  rhizome  of  Podophyllum  peltatum,  or  May-apple,  a  perennial 
herb,  growing  in  the  Northern  and  Middle  United  States.  Podophyllum 
occurs  in  simple  or  branched,  cylindrical,  brownish  pieces,  about  the 
thickness  of  a  goose-quill,  smooth  or  wrinkled  longitudinally,  often 
obscurely  marked  with  the  scars  of  leaf- scales,  and  furnished  with 
numerous  roodeCs  or  their  remnants  attached  to  the  lower  surface.  The 
taste  is  bitterish,  acrid,  and  nauseous.  The  rhi/oine  contains  the  alkaloid 
derberine,  but  the  purgative  power  resides  chiefly  in  podcphyihtoxin* 
of  Podwyssotzki.**  although  It  is  probable  that  there  are  other  purgative 
subslances  in  the  rhizome,  especially  an  uncrystallizable  rean,  podaphyl^ 
iorcsin. 

Podophyllum  is  a  rather  slowly  acting,  but  very  thorough  cathartic, 
whose  large  dow?  either  in  man  or  in  most  of  the  domestic  animals  pro- 
duces violent  purging,  with  great  pain,  and  often  with  vomiting  ;  the 
symptoms  increasing,  if  the  dose  have  been  sufhcicnl,  to  excessive  hyper- 
catharsis,  with  Woody  stools,  great  prostration,  and  death.  It  is  said  to 
act  when  given  hypodermically.  f  A  child  four  years  old  was  killed  by  an 
unknown  amount.  The  symptoms  were  repealed  vomiting,  slight  purging, 
collapse,  and  finally  coma,  ending  in  epileptiform  convulsions  (T.  G, 
Morion).    An  infant  twenty-two  months  okl  recovered  from  four  grains,** 

*  PodDphyLlotoTin  wfu  b«lleved  by  Il4  di^kcov^rer  Ic  he  cnnipfis<>d  n^  pifropodophytliit 
in  combinalinn  with  podopfiyllinic  aHit  The  Inlest  chemical  reaeaTchea  indicAl^j,  how- 
ever, thai  these  ■nh^lances  ktb  decomposition  products.  Podophyllolonjn  appears  to  be 
a  very  irri^rmt,  artive  oDihanic,  and  hn  been  u5od  \n  mi-dkine  \n  dotes  of  one  fifieqiiih 
oJ  ngmin.  According  lo  J.  Neutjerger  (Arfk  f.  Erprr.  i^ih.  v.  Pharm..  1890,  s^viii), 
ileal  wes  m  the  lower  Bnimals  violenl  purging  and  severe  nephrilU.  with  fall  of  thportc- 
rial  T>reGBure  and  death  from  PKhnusrioti, 

t  See  Amfr.  Mfd,  Timrs,  iv. ;  ulso  Mfd.  Ti»us  and  Gas..  M&rch.  iB&j. 
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Ill  therapeutic  doses  it  b  believed  b>'  vory  many  practitioners  lo  act 
especially  upon  the  liver,  and  is  much  used  in  acute  €&nstipQtion  and  in 
so-called  hitious  altacks.  As  leii  or  niore  liours  are  usually  rc^LiifnS 
for  its  action,  it  should  not  be  combined  with  quick  cathartics,  Wilfc 
calomel  il  act3  very  well  The  only  preparation  that  should  be  used  ii 
thereain  ^Restna  Pouophvlli,  U.  S.),  ot  frodoffhy/ltji.,  the  laxative  dose 
of  lAhich  la  ojic-twclFlh  to  one-sixth  grain  (0.005-0.01  Gm,  ).  the  pur- 
gative do3c,  one-sixth  to  one-half  grain  (0.01-0,03  Gm. ),  li  is 
advantageously  combined  with  extract  of  belladonna. 


1 


GLATERIUM. 

A  substance  depoi^ited  by  the  juice  of  the  fruit  oE  Ecballium 
terium,  or  squirting  cucumber,  a  native  oi  Greece,  but  cultivated  tt 
England.  In  the  interior  of  the  ovale  frjil  U  an  elastic  sac,  which 
tains  the  seeds,  and  at  ripening  becomes  so  distended  with  juice 
when  the  fruit  falls  ofl  the  vine,  and  the  support  is  removed  from 
stem  end,  a  rupture  occurs  at  the  latter  position,  and  the  liquid  with  the 
seeds  is  forcibly  projected.  The  medicinal  principle  is  said  to  be  con- 
tained only  \xi  this  inner  juice.  In  order  to  avoid  loss,  the  fruit  b  |Nckcd 
with  a  piece  of  the  stalk  adherent  to  it  before  ripening,  and  is  opened  bjr 
slicing.  ElateriuM  occurs  in  light,  friable,  slightly  incur\'ed,  greeiiKH- 
gray  cakes  about  a  line  thiclt.  The  taste  is  acrid  and  bitter,  the  fracture 
finely  granular.  Owing  to  the  variability  of  commercial  elaterfum.  the 
U.  S.  Pharraacopceia  now  recc^nizes  only  the  aaive  principle,  £/aifrim 
(ElaTF,RINOM<  U,  S,  )i  which  was  first  separated  in  a  pure  state  by  Mot* 
ries.*'  It  crystallizes  in  colorless,  shining,  rhombic,  six-sidcd,  ododca 
tables,  of  a  very  hitter  sharp  taste  and  neutral  reaction. 

Phvsiologtcal  Action. — Locally  applied,  elaterium  is  a  very  de^ 
adcd  irritant,  producing,  according  to  Pcrcira,  ulcerations  in  the  (ingeia 
of  those  who  handle  the  fruit  and  prepare  the  drug  for  market-  When 
taken  internally,  it  acts  on  man  a3  a  most  powerful  hydragogue  cathartTc 

On  the  lower  Animiils  its  actioti  is  much  k^  ctrrtain.  Viborg  asserts  thai  1 
hoise  was  uniiiTecicd  by  a  pound  01  eUteduiu  fruil ;  and  H-  C.  Wood  has  givm  one 
and  even  two  gmins  of  a  presumably  active  elalenum  to  a  dug  wilhout  producing^MT 
obvious  results.  If  the  dose  be  ^iiifficieniJy  l-irge.  all  animals  probably  are,  however, 
(ntalJy  affected  by  elalerium^  periling  by  progrn^s^vc  depression,  StiU^ 
that  the  death  is  not  rarely  preceded  hy  violent  vomiling  and  purging  ;  and 
when  these  are  iibsent  duniii^  life,  post-monem  exAminaEion  ri^veals  congvslian  aod 
in^ammalion  oE  the  gastric  and  ]nleslm;i]  miicou^i  mi^mbmnes-  In  none  ol  oor 
own  experiments,  ^^■bich  have  not  been  numerous,  has  any  purging  been  prcwiit . 
further,  in  Kohkr'a  "  elaborate  in^-cstiKiation,  elateriuin  dissolved  iji  alcohol  wa^  icy 
Jccted  under  the  skin,  tlie  powdered  claterium  was  put  into  ^Iie  rei-tum,  and  *td 
gii-en  by  the  motjlh  after  llie  gall-duct  liad  been  tier!  so  a;  to  prevent  the  flow  <* 
bile  into  the  intestine,  and  in  neither  case  was  there  any  purging,  but  prosliacioQ. 
apiithy,  disturbed  rc5piratinn,  salivation,  and  violeiit  convulsions,  ending  in  ddlL 
From  these  ejLpcrinienls  Kiihler  draws  ttieconcluikjn  that  eliitcr*um  eicrls  ngeaOlA 
anion  upon  the  system,  for  whicit  its  introduCTion  into  the  blood  i?  all  that  isr»<|ul' 
site,  and  also  a  purgative  influence,  lor  which  H  is  necessarir  that  there  be 
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the  duodenum  to  dksolve  ihe  elalerium  and  cause  il  to  set  locally  on  [he  intefiCin^,. 
The  objection  to  this  conclusion  i&  that  ii  seems  probable  thai  ehlchum  does  not 
pUTKe  dusS  and  rabbits,  even  M-hcn  giv-er  by  tlje  mouth.  Further,  clalerium  applied 
citemolly  will  cause  purging  in  niiUi  (Stlll^).  So  that  the  application  to  man  Cpf 
the  condirsions  arrived  at  by  Kijlilsr  Is  incorrect-  KShler's  experiments  proved 
that  m  animals  elaterium  h  absorbed,  even  when  given  by  the  mouth,  since  he 
found  il  in  the  urine  of  poisoned  do^  and  rabbits. 

Therapeutics. — Elaterium  is  certainly  the  most  el¥icieiit  of  all  the 
hydragogue  cathartics,  producing  in  properly  regulated  doses  the  freest 
evacuations  with  comparatively  liltic  pain  and  irritation.  It  ia  the  most 
efficient  oj  all  the  medicines  of  the  class  in  general  drop^  or  in  ascites. 
As,  however,  its  aclion  is  very  exhausting,  great  care  should  be  exercised 
not  lo  give  it  in  too  large  doses,  and  also  to  support  the  strength  of  the 
patient  during  Ihe  period  of  purgaiior,  and  aftePAards,  by  alcoholic 
stimulants,  easily  digested  niuritioi.is  food,  and  appropriate  hygienic 
measures.  Ia  the  latter  stages  of  dropsy  the  injudicious  use  of  elaterium 
may  cause  a  fatal  exhaiistioa.  For  the  asserted  power  of  elaterium  in 
increasing  the  intestinal  elimination  of  urea  we  have  been  unable  to  find 
authority.  Clinical  experience  has,  however,  demonstrated  llie  value  ol 
elaterium  in  ttnsmia.  In  order  to  deplete,  elaterium  has  been  employed 
in  various  diseases  ;  but  this  use  is  not  lo  be  encouraged,  and  especially 
when  there  is  any  gastro-iniesiinal  irritauon  or  inflammation  ate  the 
salines  much  preferable  to  elaterium. 

Elaterium  is  without  doubt  capable  of  destroying  life,  but  we  know  of 
but  one  recorded  deaths — thai  of  a  woman  in  whom  two  and  two-fifths 
grains  oi  the  extract  of  elaterium  and  sixteen  grains  of  rhubarb  caused 
uncontrollable  vomiting  and  purging,  ending  in  a  fatal  gastro -enteritis.* 

Dose,  one-sixth  of  a  grain  (o,oi  Gm,  J,  combined  with  extract  ol 
hyoscyamus  or  of  belJaJonna  and  sii  aromatic  oil.  Dose  of  the  oflicial 
clatcrin,  one-twtntieth  of  a  grain  (0.003  Cm. )  ;  of  the  trituration  (Trit- 
UKATio  Elaterini — ten  per  cent.,  U-  S, ),  half  a  grain  (0,03  Gm.), 
Elaterium  when  injected  hypodermically  purges  freely,  but  also  produces 
an  excessively  severe  local  irritation,  even  fatal  tetanuat 


CAMBOGIA— GAMBOGE.  U.S. 
A  gum  resin,  obtained  in  Siara  by  breaking  ofT  the  leaves  and  young 
shoots  of  the  tree  known  by  botanists  as  Garelnia  hanbuni  and  catching 
in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles  consist 
of  hollow  hambooa,  the  juice  hardens  into  cylindrical  casts,  striated  ex- 
ternally, and  with  a  central  cavity  due  to  the  loss  of  substance  in  drying- 
This  is  the  so-called  pipe  gambcgc.  Gamhogtr  in  sorts  occurs  in  irregular 
masses.  Gamboge  is  a  hard,  tesinoid  substance,  of  a  brittle,  often  con- 
choidal  fracture,  of  a  deep  rt^ddish -orange  color  on  e^tposed  surfaces, 
more  ycllowbh  when  freshly  broken,  affording  a  bright  yellow  powder, 

•  See  deck's  Medical  Jifrispntdence.  T3lh  ed-,  IL  71^ 
t  Sec  Therap.  Gas.,  ii.  27. 
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insoluble  in  water,   wih   which  it  fomiH,   howevcTj    an   intensely  y 
emulsion,      ll  lias  little  or  no  taste,  but  when  chewed  produces,  ahcr 
lime,  an  acrid  sensation  in  the  fauces. 

Physiological  Acteon. — Gamboge  acts  upon  man  as  a  violoiiJj 
irritanl  cathartic.  On  the  lower  animals  it  hasaaimilar  influence,  LnU 
Schauf  and  Orftla  state  that  when  in  Urge  dose  it  often  tails  lo  pur^e. 
producing  rapidly  ialal  gastro-isnterilis,  so  intense  as  seemingly  to  par- 
aly^e  the  liowels.  Acconiing  to  Daraszkiewicz  **  and  to  Schaur.  in  onle 
for  gambogic  add  to  act  aa  a  purgative  the  presence  of  bile  in  the  int& 
line  is  necessary.  Schaur  and  Richter  affirm  that  gamboge  upon  nm 
suriaces  acts  simply  as  aji  irritant  :  further,  Gmelin  and  Tiedemann  assert 
that  they  have  bund  its  principles  in  the  urine  ;  it  may  therefore  wtll  bt 
thai  solution  by  the  alkaline  fluids  of  the  intestines  is  necessary  for  iis 
purgative  action.  Lewis,  Aheiile.  and  Ferriar  state  that,  when  given  m 
certain  ways,  gamboge  acts  as  a  decided  diuretic.  If  this  be  true,  ab- 
sorption of  its  active  principle  must  occur.  Schaur  was  not  able,  how- 
ever, to  detect  it  in  the  urine  of  f*ersons  or  of  animals  taking  h-  E^eo 
nhen  he  injected  large  quantities  of  it  into  the  blood  of  dogs  he  failed  LO 
find  it  in  the  urine,  although  he  did  obtain  a  resinoid  substance  which, 
believes  to  be  a  derivative. 

Gamboge  is  so  irritant   thai  i[  is  usi'd  in  practical   medicine  only' 
give   sharpness   to   purgative   combinations.      The   full   purgative  ikaft 
would  be  from  two  to  five  grains  (o,  13-0,  ^  Gm. ). 


OLEUM    TIGLU— CROTON    OIL.    U.S. 

The  fixed  oil  obcained  from  the  seeds  of  Croton  Tiglium,  a  eup! 
biaceous  shrub  of  Hlndoatan  and  other  porttona  of  Southern  Asia^^  This 
oil  is  quite  viscid,  varies  in  color  from  a  pale  yellow  to  a  dark  reddi^ 
brown,  and  has  an  add  reaction,  lis  taste  is  hot,  acrid,  and  extmndy 
persbtent  :  its  odor  faint,  but  peculiar.  Croton  oil  consists  chlefl)-  d 
the  glyceritcs  of  ordinary  fatty  acids^  but  contains  also  cr&iottaUif  ^H^ 
which  has  been  supposed  to  be  its  pure  active  principle,  but  is  stated  t^ 
Dunstan  and  Boole  to  be  a  mixture  of  inactive  oily  acids  with  a  poaW' 
fully  vesicating,  resinous  sul>stance,  croion- resin. 

Therapeutics. — Locally  appliedj  croton  oil  is  an  intex\se  ii 
producing  upon  the  skin  an  eruption  whiirh  is  at  fir^t  ]:)apu1ar  but  ia  j 
very  short  time  becomes  pustular.*  {See  Counter-Irritants.)  Ad- 
ministered internally,  croton  oil  produces  in  man  and  in  most  of  the  lo«ff 
animals  violent  purging,  with  severe  griping,  and  is  capable  of  causii^J 
fatal  gastro-enteritis.  Its  action  on  llie  intestine  is  probably  in  pan  loo) 
and  in  part  through  absorption.  In  the  experiments  of  Hertwig  f[juoCnJ 
by  Slillei)  and  of  Buchhtim,"  purgation  did  not  follow  the  injection  of  tfcf 
oil  into  the  veins  ol  animals  :  but  Conwell  obtained  a  result  contrary  ^0 
this,  and  there  b  considerable  testimony  that  its  external  use  in  m^t^  & 


poatrj 
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•  For  n  hL^ological  snidy  of  the  enipUon,  we  menerMeiL  Wa(hemtrMr.,  lig- 
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sometimes  ioUowed  by  purging  (StiUS),  and  even  by  fatal  resii]ls>  The 
experimcnis  of  Robert  and  of  Hirechheydt**  seem  10  pre ve  that  croionolcic 
acid  IS  both  the  purgative  and  vesicant  active  principle  :  it  exists  in  the 
olI  combined  with  glycerin.  It  is  believeJ  chat  the  glycerite  is  slowly 
decomposed  in  the  mtestities,  and  thai  the  acid  which  is  thus  set  free 
acts  progressively.  Certainly,  Hirschheydt  found  that  pure  croionolcic 
acid,  which  has  appeared  in  commerce,  is  not  a  practical  purgative,  ten 
milligrammes  being  very  uncertain  in  their  effects,  whilst  large  doses  are 
prone  10  produce  excessive  gas tro- intestinal  irriiaiion.  Injected  into  the 
blood,  croConolcic  acid  was  found  to  bo  an  exceedingly  active  depressant 
to  the  circulation.  The  amount  of  free  crolonoleic  acid  in  crolon  oil 
increases  very  markedly  with  age.  On  this  accouni  old  crolon  oil,  with 
an  add  reaction,  acts  much  more  harshly  than  doca  the  recent  neutral  or 
nearly  neutral  oil,  and  should  be  rejected  for  internal  use. 

Croton  oil  is  chiefly  us*?d  in  practical  medicine  in  mania,  apsf^ltxy^  or 
other  diseases  in  which  there  ia  diiHculty  Jn  administericvg  a  cathartic.  It 
ia  also  given  in  cases  of  very  obstinate  constipation  when  less  active  reme- 
dies have  failed.  It  is  the  one  cathartic  employed  when,  as  in  some 
brain  diseases,  it  is  desired  to  revulse  by  the  inieilines.  The  dose  is  one 
drop,  in  emulsion,  or  by  simply  placing  it  upon  the  tongue.  In  over- 
dOGcs,  croton  oil  is  a  violent  poison. 

Toxicology. — Although  in  small  amounts  croton  oil  causes  such 
severe  symptoms,  yet  in  larger  quantities  it  has  failed  to  produce  as 
serious  results  as  would  be  naturally  expected.  It  is,  however,  very 
possible  that  in  at  least  some  of  the  recorded  cases  the  oil  was  adul- 
terated- Cowan  has  reported  a  case  (Huscmaxm'^)  of  a  child  lour  years 
old  who  recovered  in  two  days  from  a  teospoonful  of  croton  oil  taken  on 
a  full  stomach ;  Adams  (Husemann)  saw  recovery  in  an  adult  after  the 
ingestion  of  a  drachm  :  and  the  case  is  recorded  oJ  a  woman"  who  took 
about  an  ounce,  was  vomited  forty-five  niinulca  afterwards  with  mustard, 
and  finally  recovered.  The  minimum  fatal  dose  is  not  known,  and  prob- 
ably varies  greatly.  A  child"  aged  thirteen  months  was  killed  by  a 
quantity  believed  not  to  exceed  three  minims.  Giacomini  (Stills)  reports 
a  case  in  which  twenty-four  grains  of  the  drug  proved  fatal  in  as  many 
hours  :  although  there  were  but  four  stools,  the  patient  presented  the 
symptoms  of  general  collapse,  preserving  consciousness  to  the  last,  A 
little  less  than  two  drachms  has  caused  vomiting  and  death  without 
purging."! 

The  treatment  of  croton-oU  poisoning  is  purely  symptomatic.  Opium 
should  be  given  to  lessen  the  purging,  demulcent  drinks  to  lessen  the  irri- 
tation, \\  collapse  develops,  cardiac  stimulants  should  be  admimstered 
hypodermically  and  bodily  temperature  maintained  by  the  application  of 
external  heat 

•Sec  Sihmidfs  Jihrb-,  dxlv.  \  sIbo  k'obert's  Arbeiien.  tf*9t.  Iv. 45. 
t  Foroilier  cases,  irt!  ^^rf.  Coi.t  ilili.  ;  Edind.  Med.  Jitum.,\»ti:  fjmcft. -[^^A.-. 
StU.  Med.Jintra..  1074,  1.;  Ann.  d'/tyff..  1371.  1. ;  also  fCabcrt's  Arbeitgn,  189Q,  Iv. 


664 


LOCAL   REMEDIES. 


REFERENCES. 


MofcdAU  , 
Thirv  .   - 

BlUNTOH 

BHUNTON 
VULPIAH  . 

Lkgitds   . 
HuixnccKHST 
Hav  .   ,   , 
Clopatt 
Headlakd 


CATHARTICS. 

Tkihv Sb,G,  W.,L 

Radziejhwski  .   ,  V-  A,  P,  A,,  iStdh  37. 
Asp    --,.,-   .  Ludwiga  ArbfHen,  i86B, 

SCHIFP Nuove  RichFTcbf  bu] 

Pottre    Dl^emtF,   Mor- 
gBgni.  1B67. 
.  A,  Gr  M.,  6  ft.,  xvi.Z34. 
^  Ciz.  M£d.,  iSvi. 
-  M«d,  Pitss  and   Circular^ 

D«-  3^  TS73r 
.  Pract,»  May,  1S7S, 
.  Gfti,  M*d.,  i^j.  ioo. 
.  Gaz.  M^d.,  1873, 
.  A.  G.  P..  1673,366. 
.J.  A.  P,,  rvi.  jKviL 
.  S.  Jb..  1896,  «:ti. 
.  Action    of    Medicinci, 
London^  1B67. 44^ 

RUhpic Stiicker'9M«d,JabrbUch.. 

TB73- 
RUTHHflPDRD    .    .  Tr.  R.  S.  Ed.,  xitx. 
HaiNRicKSKN  .    .S.  Jb.,cciL  114. 

RChrig Riper.    UniFrBuch.    u.    d. 

Phystol.     drr    GBllenab' 
SoDd.,  Virnna,  i&Ji- 
FhonhUiler    -   .  Med.-Chir.  Ceiiltalb,.  1379. 

«v. 
KOHN    .    .    -    ,    -    ,  S,  Jti.  CMCiv,.  T4fi- 

HiLLBH Z,  K,  M,.  taai,  W. 

KoHLHT<icit  .  .  .  Charil£ADrulm,iB93,iiviL. 
Gn-HKUT  and  Dominici  .  C.  R-  S,  B..  1895.  ii 
Patok B.  M.  J.,  1886,  i. 

RBGHKaHUBCSB     .  C.   M.  W.,   1877,  ^. 

DolT Gar.    des    UAp.,   Oc(.   14. 

Ringer    ....   .  Lancet,  Feb- JS74. 
BucHHBiH,  .  ■   -  V.  A,  P.  A,t  xiL 


Simon  ......  Aninul  ChanHirT,  Sy4t» 

ham  Soc.  Tiana.,  LL  jfL. 
BiiD London    Med-    Gax.,   jbu^ 

Sdi. 
MiCHdA  .  .   .   .   ,  ljincct»  la*^.  L  ij. 
Wassii-ikpf  ,   .  .  Z.  p.  C-,  iSSj. 
Smith,  T.  and  H.  .  Ch«n.  Gaz..  1B51. 

Gaovsfl Phann.  Jount-,  xvi- 

Mbvsr    .  .   .  -\  A-  E.  p.  p.,  1890,  Kxviii- 
KOHK   -  .   ,   -  .   .  &.  Jb-,  cxciv,  X46r 
Branpenbuhc  -   ■  In.  Dia.^  Bertin,  iBqj, 
Di^THicH   .   .   -  .  Jn-  Dia..  Dorp«t,  1SS5. 
Barebr  -  ,   .  .   .  Ainer.  PiacL.«  1873- 
Dhai^khdobpi'    and   Kui[.v  .  VlmHialir,    I 

Pnaht.  Pharn.,  ni. 
Stockman.  .  ,   .  A.  E.  P.  P  ,  xix.  ik, 
Rkcich.  -   .  -   .   .  In.  Dia..  GotlinffCD.  iffii- 

Sang Lancet,  iBqi.  iL 

CURCI L.  M.  R.,  Oct.  iSK. 

Lxn-ON  .   ...   .  -  G.  H.  M,  C.  1S74,  455. 

STii,i-d Thenpcutlct.  ii. 

ML^LLER  .....  In.  Dis.»  Dorpat.  1^85. 
HusbMAKH    .   .   .  Hmndbuch    dcr    TdxicqId- 

bH*.  4as- 

A.  E.  P.  P..  xjii,40. 
AuatnOAAian  M«d-  Gkz^.iI. 

RepcT.    t.    Pharai.,   *■"■- 

'34- 

StillS TbeispenUcs,  ii.  4^ 

KttHLaR V.  A.  P.  A-,  1.  387. 

DARAS2KiEWtC2  .  McJctniiata  de  Rcwnu^ 

I>3Tp«t.  lasfl^ 
BucMHfliM.   .    .    -  V,  A.  P.  A,,  xii.  I. 
HiRSCHHKVDT  .   .  KobcTt's  Aftickn,  iS^D.  Iv. 
HU9UUNN    .   .    ,  Toxicolc^ic.  ii.  443. 

B.  M.  S.  J..  iStt.i.  394. 
M.  T-  G-.  1870.  i. 

A.  J.  H-  S..  April,  1074. 


Pddwvssotzei 


^1.    MORXIVS 


^ 


DiVBETJCS  are  mcdicjnea  uaed  lor  the  purpose  of  increasing  the  fiow 
o(  urine.  Some  of  them  act  directly  upon  the  secreting  structure,  but 
others  only  in  some  inilirect  way.  as  by  increasing  the  blood  supply  to 
the  kidney.  It  is  notorious  ihat  diuretics  ohcn  fail  in  practice  when 
their  action  is  most  urgently  needed.  Thb  result  arises,  in  many  cases, 
from  the  nature  of  the  disease,  and  h  not  because  diuretics  are  powerless 
or  uncertain.  Thus,  in  cardiac  disease  the  corgeslion  of  the  kidneys  may 
be  so  ^eal  as  to  render  secretion  impossible  ;  ard  it  is  equally  evident 
that  when  the  secretory  cells  have  been  destroyed,  agin  advanced  Bright' s 
iseaae,  diuretics  most  be  powerless. 

There  are  certain  agencies  whose  influence  upon  the  kidneys  should 
never  be  lost  sight  of  in  exhibiting  diuretics.  Thus,  cold,  by  checking 
ihe  secretion  of  the  akin,  often  acts  as  a  most  efficient  remedy  of  ihe 
class.  Again,  mere  vascular  fulness  tends  to  provoke  excretion  ol  water 
by  the  kidneys,  E.  Roux '  found  that  the  ingestion  oi  lar^e  quantities  ot 
water  greatly  increased  the  flow  of  urine,  but  did  not  sensibly  affect  the 
elimination  of  urea  or  unc  acid,  although  the  eliminatLon  of  the  chlorides 
seemed  to  be  augmented;  in  Bocker's'  experiments,  however,  large 
draughts  of  water  increased  not  only  the  amount  but  also  the  solids  of 
the  unne.  The  investigations  of  ],  Meyer' ejtpUin  these  tliscrepancies 
and  show  how  water  may  be  ot  service  in  various  diseases.  Meyer  found 
that  when  the  tissues  were  full  of  the  products  of  disintegration,  the 
effect  oi  water  in  increasing  elimination  was  very  marked,  but  that  upon 
the  wasting  processes  of  the  body  the  water  exerted  no  influence.  It 
would  seem,  therefore,  that  while  we  cannot  by  water  produce  tissue- 
disintegration,  we  can  by  it  wash  out  the  retained  products  of  tissue- 
change  ;  and  the  great  rarity  of  uninherited  gout  in  Ameiica  probably 
has  some  connection  with  the  universal  habit  of  drinking  water  very 
freely.  Large  draughts  of  simple  water  at  regular  interval  often  act  very 
favorably  in  aaUe  BrigkC s  t/iseasc.  greatly  increasing  the  urinary  flow 
and  at  the  same  time  lessening  the  imtaiion  of  the  kidneys-  The  origi- 
nal assertion  of  Por^k  and  Bernheim,^  that  In  violent  irritation  of  the 
kidneys,  in  suppression  cf  urint.  in  grave  aattf^  Bright' s  disease,  and  in 
similar  conditions  great  good  could  often  be  achieved  by  hypoderDiochsis, 
is  abundantly  confirined.  This  procedure  consists  in  the  injection  deep 
into  the  cellular  tissue  of  the  buttocks  of  a  thoroughly  and  very  receridy 
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sterilized  normal  salt  solution  ;*  a  half-pint  to  a  pint  of  the  liquid,  a*,  i 
temperature  of  about  lOo''  K, ,  may  be  slowly  introduced  without  cau^ng 
local  irritation  or  giving  much  pain.  A  fountain  syringe  plac^  about 
three  feet  above  the  patient  aflorda  sufficient  power  to  slowly  force  tbc 
liquid  through  a  large  hollow  nccdtc.  In  various  inflammations  or  irriU- 
titms  of  the  gcnite-urinary  organs,  as  in  gravtl^  whenever  it  is  desired  to 
make  ihe  secretion  less  irritating  or  leaa  concentrated,  the  value  of  walct 
4i5  an  adjuvant  to  medicinal  diuretica  should  always  be  taken  adv^A- 
ts^e  of. 

Thai  under  various  drcum^itance*  washing  oul  of  the  blood,  or.  as  Pieri? 
DeJbert  °  calls  il^  favagc  efthi  b!ood,  may  be  usefu!  15  shown  by  his  esperimenR. 
in  whidi  il  was  found  that  the  free  intrav^enous  injection  of  saline  solution  com- 
meni^  immcdiattiy  after  the  hypodermic  injection  oi  a  fatal  dose  of  siryciiniae  la 
Ihc  dog  was  able  to  prevent  the  development  ol  the  strychnine-poisoning,  ibc  cjtoag 
of  Walter  in  the  blood  evidently  causing  tliminatiun  to  almost  keep  pace  witba^ 

BOTptioa. 

There  is  a  very  marked  antagonism  between  the  bowels,  th^  ? 
and  the  kidneys,  ao  tliat  great  activity  in  the  function  of  one  of  the^ 
cmunctoriea  lessens  secretion  in  the  others.  When  a  diuretic  action  b 
desired,  sweating  and  purging  should  be  avoided.  When  a  diuretic  b 
exhibited,  the  patient  should  be  kept  cool,  walking  about,  if  able,  or  if 
it  is  necessary  for  him  to  remain  in  bed  lie  should  be  covered  lightlv- 
Not  rarely,  a  remedy  which  when  administered  cold  and  the  patient  kept 
cool  afterwards  will  act  as  a  diuretic,  will  when  it  is  given  hot  and  the 
pal  IE  n  I  kept  warm  act  aa  a  diaphoretic. 

The  chief  indications  for  the  use  of  diuretics  are  as  follows  : 

I,  To  maintain  the  aetitm.  of  the  kidnfys.  It  is  h^irdly  neces&ary  here 
to  discuss  the  necessity  of  excretion  to  the  system.  In  various  kidney 
diseases  thb  indication  is  very  urg-cnt ;  but  as  the  lessened  cxcretioi] 
too  often  depends  upon  a  profound  organic  alteration  of  the  reflaJ 
secreting  structure,  il  is  evident  that  very  frequently  diuretics  miKi 
fail  when  most  needed.  In  the  great  majority  of  cases  tn  which  diu- 
retics are  used  to  fulfil  the  present  indication*  only  the  tnildest  of  the 
class  should  he  employed.  Whenever  there  is  inflammation  of  the 
kidneys,  even  il  it  be  chronic,  irritating  diuretics  should  be  avoided 
When  lessened  urinary  excretion  is  purely  functional  in  its  origin, 
diuretics  are  often  most  serviceable.  In  fevers  especially  is  it  neoo- 
sary  to  maintain  the  action  of  the  kidneys  ;  for  this  purpose  water  should 
always  be  freely  given  during  fever.  The  alkaline  diuretics  sometimes 
may  be  exhibited  ;  but  the  most  generally  serviceable  of  all  remedies  dt 
the  class  in  the  febrile  state  is  the  sweet  spirit  of  nitre. 

a.    Ta  cvctcuaie  Jinid.     For  this  purpose  hydragogue  diuretics 
employed  in  all  forms  of  dropsy. 


M 


*  i^onnai safi  iuiutwtt  \s  a  0.7  percent-  solution  oT  common  salt  in  disULled  or 
w«1«r.  For  pTQcticat  purpoHia  it  can  be  made  by  diiHtlvJog  a  Itaspoonhil  c4  sslt 
I^l  of  WBlcr. 
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3,  Ta  so&ike  and  dimmish  irrilation  of  the  gcnito-nrinary  orgnns. 
The  value  of  water  in  fulfilling  this  and  the  next  icidication  has  already 
bL-en  f Jointed  out-  By  lessening  die  acidity  of  the  urine  and  rendering 
soluble  the  uric  acid  which  is  prescril,  the  alkalies  are  equally  important 
in  carrying  out  the  present  and  the  foliowjng  indication. 

4,  To  alter  the  urinary  secretion  so  as  (0  pr^eni  the  d^osititm  0/ 
etiicuioHs  maUriai.  NotwithatandiJig  it  has  been  otherwise  asaerted,  no 
practical  measure  has  as  yet  been  dcwscd  of  dissolving"  a  calculus  when 
once  formed.  Even  to  alter  the  urine  so  as  to  prevent  further  deposition 
is  probably  impractiable,  except  in  cases  of  uric  acid  or  phosphafic 
dlatheaia. 

Diuretics  are  very  naturally  divisible  into  two  sets, — the  hydragogue 
diuretics  and  the  depurant  diuretics.  These  classes,  of  course,  grade  more 
OT  less  into  each  other,  but  they  are  sufficiendy  distinct  for  practical 
purposes.  The  dnrps  belonging  to  the  first  set  simply  increase  the  flow 
of  water  from  the  kidneys,  and  are  therefore  used  chiefiy  for  the  relief  of 
dropsy  ;  those  of  the  second  division  exert  a  marked  sedative  action 
upon  the  system,  and  generally  do  not  increase  to  any  great  extent  the 
water  of  the  urine,  but  modify  the  secretion  in  one  way  or  another,  and 
are  mostly  given  lo  render  the  urine  less  irritant  or  for  their  sedative  and 
diminadve  action  in  acute  disease. 

Under  the  heading  of  stimulant  diuretics  are  considered  certain  sub- 
stances which  do  not  of  necessity  increase  the  flow  of  urine,  but  whose 
active  principles  are  eliminated  by  the  kidneys,  and  by  actual  contact 
affect  the  mucous  membrane  ol  the  genito-urinary  organs. 

HYDRAGOGUE   DIURETrCS. 


SCI LL A— SQUILL.     U.  S. 

The  bulb  of  Urginea  maritima^  a  liliaceous  plant  growing  in  the  south 
ol  Europe,  especially  on  the  shores  of  the  Mediterranean.  The  bulb 
varies  in  siie  from  that  of  a  child's  head  to  tljiit  "f  the  fist,  ll  is  com- 
posed of  numerous  layers  or  scales,  which  separate  when  it  is  sliced  for 
drving,  As  kept  in  the  shops,  squill  is  in  horny  flakes,  of  a  white  or 
red  color,  liecoming  leathery  when  wet.  and  having  an  acrid  bitter  taste. 
It  yields  to  water  and  alcohol  and  also  to  vinegar. 

The  nature  of  the  active  principle  of  squill  has  not  been  established. 
A  number  of  glucosides  have  been  described  by  chemists,  and  Merck  has 
put  upon  the  market  three  suljstanccs,  sdiiin.  sciHipicrin,  and  sciUitoxm.^ 
There  is,  however,  no  sufficient  proof  as  to  which,  if  any,  of  these  sub- 


*  FronmuUer  has  rtptjitcd  {/ifcmemdiiifn.  1879,  miv,  ly)  a  serin  of  eipcrimenca 
made,  upon  persons  sufTcrina  from  variuua  aitmriiEB,  wiUi  the  fltJUin*  Bcillipicrin,  and 
Hcillkoiin  at  MriTck.  Hr  Eotind  ihat  sdllllOAin  in  dmca  uF  0,4,-^  gmtn  acted  as  a  ratbrr 
unqt^Ttflin  diuretic.  And  frequcnLly  caused  Riddiiieaa,  headache,  and  \osn  ol  appcLitc^ 
gcillin  teemed  lo  be  devoid  of  diurclic  proT>crtica  ;  while  a  giammc  of  a  3olutii>n  of  scitll- 
plma  in  ^alcr  (one  part  lo  fifly)  admiiiirflcred  hvpiHl(^rmik:atly  u^u^ljv  caused  a  grcBl 
luv  of  urine,  wilhoul  oCbcr  evil  aymptoms  than  iKjme  vamniagi  ul  tb<  place  of  injcctkiii. 
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Scillilin  of  the  older  wHtcra  and 


slancea  represents  the  crude  dnig. 

Merck  was  a  complex  body. 

Physiological  Action. — In  small  doses  squil]  acts  upon  taoA  as^ 
stimulaimg,  slightly  irritating,  diuretic.  In  large  doses  it  causes  grai 
abdominal  pain,  violent  purging  and  vomiting,  lessened  or  almost  so^ 
pressed  secreiinn  ot  bloody  albuminous  urine,  u-ith  slow  pulse,  endings  il 
may  be,  in  collapse,  convulsions,  and  dealh. 


Upon  the  Iuh^i  aniniaU  squill  acts  vciy  much  as  it  tl<Ks  upon  man,  producing 
vomiting,  violent  purging,  muscular  weatnes-s,  dulness,  stupor,  dismrbed  resptra- 
tiun,  musculjir  weakne^  deept^niiig  into  paralysis,  tremors  disappearing  in  cont-ul- 
aions,  and  finally  death  in  the  course  of  twelve  or  hftecn  hour^  if  the  dose  luivt 
been  suflicicnL     In  the  txperimtnls  of  SchroR'  upon  rnbbils,  sciltitirt  oi   Merck 
dJlTcred  Erum  the  alcohuUcexiratl  of  sguill  in  its  c^fltct  upon  die  puls<?  «md  ujxm  the 
pupil,  and  in  the  po'Jt-morieni  appearances  produced  by  it.  the  pericardial,  5Ub- 
pleural,  and  pulmon.iry  hemorrhages,  :ind  the  gastric  erosion  produced   by  the 
adlliUn,   being  wantins  after  death  from  the  extract     C.   Lupinski '   found   that 
scillilcjiin  LS  a  powc^rful  f^limulant  to  die  peripheral  va^  in  ibe  Erogn  eau&ing  sJoaia^ 
of  the  pul^,  and  in  izienain  doses  di3i>1olic  cardi.ic  arrest,  and  in  ihe  dog  slowtt^ 
of  the  heart.     Large  dose^  cause  tn  the  frog  tetanic  contractians  of  the  h«3r1-     He 
also  found  (hat  in  the  dog  lai^c  doses  finally  paralyze  the  peripheral  v^  and  pro- 
dure  a  rikpid  pulse.     The  arterial  pressure  15  increased,  partly,  it  15  affirmed,  by  tbe 
increawd  cardiac  energj^,  and  p:irtly  by  a  peripherally  produced  vasomotor  con- 
traction. 


M 


It  19  certa^tn  that  squill  contains  some  substance  which  acts  sitni 
(o  digitalis  on  the  heart,  and  that  this  is  to  be  Icund  in  the  extiacL 
Huscmann  aihrms  that  the  extract  has  no  ejcpectoranl  properties  ;  that  it 
is  a  digitalis-like,  cardiac  stimulant,  and  acts  as  a  diuretic  ^ely  by 
affecting  the  renal  circubuoa  Squill  isastimjlant  to  the  kidneys,  and 
in  overdoses  causes  an  irritation  whose  result  is  lessening  of  ttic  secretion, 
scanty  bloody  urine,  or -absolute  suppressiori  of  urine,  according  10  the 
amount  of  the  poison  ingested.  Irs  diuretic  action  has  been  noted  m 
animals  by  SchrofT  and  by  Chiarcntl  (quoted  by  Still^"),  and  there  can  be 
no  doubt  as  to  the  power  that  stjuill  has  of  increasing;  the  watery  pordon 
of  the  urine.  We  know  of  no  studies  upon  its  action  on  the  urinwy 
solids.  According  10  Stilly,  the  e-ctcrnal  application  of  sqtiill  will  pro- 
duce its  characteristic  eftecta  on  the  system. 

It  is  a  valuable  remedy  in  dropsy  when  the  condition  ol  the  sy&teni 
is  atonic  and  when  there  is  no  disease  of  the  kidney.  It  may  even  be 
used  with  advantage  in  serous  effusion  into  lhe//^jfra  or  the  p^i^rdimm 
dependent  upon  chronic  inflammation  of  the  membrane,  especi^y  in 
combination  with  calomel  A  pil!  of  one  grain  each  of  squill  and  digi- 
talis b  very  efficient  in  cardiac  dropsy  ;  sometimes  the  addition  of  calotarl 
19  advantageous.  The  one  contra-indication  to  the  use  of  squill  is  the 
existence  of  Brighi's  disease  or  of  acnte  irriiadon  of  the  liidney. 

Toxicology', — According  to  Ilusemann."  twenty-four  grains  of  squill 
have  caused  death,  The  treatment  of  tlie  poisoning  consists  m  the  evac- 
uation of  the  stomach  and  bowels  by  ipecacuanha  and  castor  ofl,  if  OAiiiit 
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has  nol  already  fulfilled  the  indication  ;  the  free  use  of  opium  ;  the  caIii- 
bition  oi  large  quanutiea  of  waier.  for  its  action  on  the  kidneys  ;  and  the 
usual  measures  tor  the  relief  of  gasiro- enteritis,  if  much  tenderness  be 
present-  Early  in  the  poisoning  care  should  be  ejfercised  in  ihe  exhibi- 
tion of  alcoholic  sllmulanls,  for  fear  of  increasing  the  gastric  irrilalion  : 
during  the  sEajje  of  coUapse  they  may  be  imperatively  demanded,  and 
with  their  use  should  be  combined  that  of  dry  heat  applied  exiemally, 
and  of  the  other  iij^iial  m^^sures  of  relief  iluring  collajKe. 

Administration. — As  a  diuretic,  squill  should  be  given  in  solid 
form^  one  or  trt-o  grains  (ao6-o.i2  Gm, )  every  three  hours,  tlie  dose 
being  gradually  increased  until  some  nausea  is  felt.  The  preparations 
of  squill  are  the  tincture  (Tinctura  SciLL-t — fifteen  per  cent.  U.  S.), 
— dose,  icn  to  twenty  minims  (0.6-1.2  CeO  !  the  vinegar  (AcEXUM 
SciLL-e — ten  per  cent.,  U,  S.), — dose,  ten  to  twenty  minims  (0.6-1.3 
C.c)  :  ihe  syrup  (SvKnPttS  Sciu.^,,  U.  S,\ — dose,  half  to  one  flui- 
drachm  (2-4  Cc. ) ;  and  the  fluid  extract  f  ExTHACTUM  SciLL^  Fluidum^ 
U.  S. )» — dose,  one  to  three  minims  (o,o6~o.  iB  C.c. ). 


SCOPARtUS— BROOM.     U.8, 


I 


Scoparius  is  the  dry  tops  oi  Cytisus  Scoparius,  or  the  common  broom- 
plant  of  Europe,  which  is  cultivated  in  this  country  and  has  in  some 
places  escaped  from  the  gardens.  It  occurs  as  greenish  twigs,  with 
minute  downy  leaves,  has  a  bitter  nauseous  taste,  ajid,  when  bruised,  a 
peculiar  odor,  and  yields  its  virtues  to  hot  water.  Stenhouse  discovered 
in  scoparius  a  neutral  cryatallizable  principle,  Scoparin,  which  probably 
represents  the  purgative  and  diuretic  inEluences  of  the  drug,  and  also  a 
liquid  alkaloid,  Spurfeme.      (See  p^e  3^8,) 

In  overdose?,  scoparius  causes  free  purging,  and  even  vomiting  ;  but 
as  ordinarily  administered  it  is  an  efficient  hydragogue  diuretic,  which  is 
much  used  in  general  dropsy,  and  is  one  of  the  most  reliable  remedies  of 
Its  class.  It  is  best  given  in  decoction, — half  an  ounce  of  the  tops  in  a 
pint  of  water  boiled  down  to  half  a  pint  ;  of  this  an  ounce  may  be  given 
every  three  hours  until  some  effect  is  produced  ;  or  a  fluid  exCract,  whJch 
is  not  official,  may  be  given  in  half-drachm  doses. 

Calomel. — Many  years  ago  therapeutic  writers,  notably  Geoigc  B, 
Wood,  asserted  that  the  coinbinadon  of  digitalis,  squill,  and  calomel 
yields  in  the  treatment  of  dropsy,  and  especially  of  cardiac  dropsy,  diu- 
retic results  much  superior  to  cither  of  the  vegetable  products  alone  ;  but 
more  recently  E.  Jendrassik'  directed  attention  to  the  great  practical 
value  of  calomel  ss  a  diuretic. 

The  theory  that  mercury  acts  by  Increasing  the  amount  of  urea  and 
thus  provoking;  increased  diuresis  b  hardly  tenable,*  W.  Cohnslein^" 
has  found  that  the  hypodermic  injection  of  mercurial  soliitSons  produces 
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a  very  quick  and  active  diuresis  in  the  rabUt.  According  to  Brasse 
Wirthn"  when  mercury  is  given  hypodcrmlcally  in  large  dose  it 
appears  in  the  urine,  which  h  markedly  increased  in  quantity;  if,  as  no< 
rarely  happens,  the  untie  becomes  alt>uminoi»&,  excretion  of  inercury  ai 
once  ceases,  albumin  and  mercury  never  coexisting  in  the  urine.  Silra^" 
experltnenting  with  delibrinated  bloody  finds  Ihat  tt^o  addition  of  a  mer- 
curic salt  causes  the  kidney  vessels  to  dilate,  the  local  blood -pressure  to 
rise,  and  secretion  to  increase.  Moreovcrn  it  is  certain  that  mercurials  ia 
excess  cause  desquamative  nephritis  ;  so  that  it  must  be  concluded  that 
these  preparations  either  stimulate  or  irritate  the  renal  secretory  structure 
proportionately  to  the  amount  present.  Auxirding  to  Bi^an^ld,  the 
diuretic  effect  is  most  active  after  subcutaneous  injections  and  least  so 
after  inunctions. 

The   destruction  cf  renal  secreting   tissue  by  disease  without   doubt 
interferes  with  the  diuretic  action  of  mercurials,  but  the  fact  remains  that 
in  chronic  f^arencJiymatmts  ni^phriiis  with  alarming  decrease  in  the  secre- 
tion of  urine,  calomel  is  one  of  the  most  effective  diuretics  known. 
cardiac  dropsy  El  is  often  very  efficient  in  improving  not  only  the  dro 
itself  but  the  condition  of  the  digestive  organs.     In  some  coses  o(  chro 
cardiac  disease  the  continueil  use  of  minute  doses  of  the  mercurial  is  very 
advantageous,  but  when   it  is  desired  powerfully  to  aflect   the  kidneys 
large  doses  of  the  drug  are  required.      Under  these  drcumstnnces.  urc 
hflve  found   the  administration  of  five  grains  of  calomel  every  two  hour^ 
until  fiftiffn  grains  in  all  are  taken  to  act  most  happily.      It  is  sometimts. 
though  rarely,  necessary  to  use  opium  to  check  the  purgative  action  o( 
the  calomel-      When  there  is  excessive   debility  some   caution   may  be 
necessarj'  in  (his  use  Lif  mercurials,  but  we  have  seen  life  apparently  saved 
for  the  time  being  by  the  removal  of  an  acute  suppression  ^/  urine  is 
advanced  Bright  s  disease. 


i 


Theobromine. — Theobromine  (dimethylxanthinc)  is  a  cr^'staDizable 
alkaloid,  which  forms  very  bitter  salts  that  are  mostly  dissolved  with  dii- 
ficulty.  The  proprietary  remedy  Diuretin  is  a  more  or  less  impure 
theobromine  and  sodium  salicylate.  The  pure  sodium  and  theobromine 
saiieyiate  is  a  white  powder,  soluble  in  less  than  half  its  weight  of  wann 
water,  containing  about  forty-nine  per  cent,  of  theobromine  :  the  com- 
mercial article,  according  to  various  analyses,  has  in  it  from  ihiriy  m 
forty-eight  per  cenL  In  1890  the  attention  of  the  profession  was  called 
by  C.  Gram  "  and  by  Koumdig-Pomerantz'*  to  the  value  of  theobronuoc 
and  sodium  salicylate  as  a  powerful  and  practical  diuretic.  The  obser\'a' 
tion  of  Albancse,  that  theobromine  when  ingested  is  eliminated  through 
die  kidneys  in  part  unchanged  and  in  part  converted  into  methylxan thine, 
has  been  confirmed  by  Bondzynski  and  Goidieb." 

fvnn  M>  SabashnikofT "  states  that  the  toxic  dose  of  diuretin  pro- 
duces free  salivation,  vomiting,  and  diarrhcea,  as  well  as  free  diuresis 
The  same  authority  affirms  that  the  respiration  is  quickened  by  the  smiU 


DIURETICS. 


^ 


dose,  whilst  the  ]arg:c  close  causes  an  intense  dyspncea,  with  elevation  of 
bodily  temperature  which  somelimes  amounts  to  four  degrees  centigrade, 
but  is  prevented  by  previous  high  seciicn  of  the  spinal  cord-  Upon  the 
striated  muscles  the  action  of  the  drug  is  said  to  be  similar  to  that  of 
caffeine.  The  Russian  observer  has  further  found  that  a  Urge  dose  ol 
Uiuretin  sharply  increases  the  irritability  of  the  nioior  area  of  the  cerebral 
cortex,  and  although  under  its  iuFluence  the  cardiac  bcalA  become  ^ist 
slower  and  then  in  a  little  while  more  Irequeot  and  more  energetic,  the 
arterial  pressure  sinks  from  the  beginning-  Cohnstdn"  also  has  noticed 
the  fall  of  arterial  pressure  after  the  toxic  dose  of  diuTetin,  but  states  that 
the  ordinary  dose  has  no  perceptible  influence  upon  the  heart  and  blood- 
ve^eJs. 

Sodium  and  theobroiriEne  salicylate  has  been  much  used  as  a  practical 
diuretic,  the  general  (jrolessional  verdict  being  that  it  has  direct  influence 
upon  the  renal  secreting  structurCn  that  it  is  non-irritating  to  the  kidneys, 
and  thai  it  rarely  causes  disagreeabte  symptoms.  It  has  been  especially 
recommendetl  in  cardiac  dropsy,  and  it  is  iisserted  by  various  practitioners 
that  when  the  heart  is  weak  it  cxcrta  a  direct  and  immediate  influence 
in  increasing  the  arterial  pressure  and  favorably  regulating  the  cardiac 
beat  (Masiws,  also  Pawinski^).  Theobromine  has  also  been  highly 
commended  both  in  very  arrtfe  and  chrvnic  nephritis.  In  rare  cases  it 
acts  unfavorably,  causing  headaches,  irregularity  of  the  pulse,  vomiting, 
diarrhcea,  and  even — according  to  W.  Schmieden — hematuria.  From 
eighty  to  one  hundred  and  twenty  grains  (6-8  Gm.)  may  be  administered 
during  the  course  of  the  day,  in  capsules  or  solution,  or  hypodermically. 
According  lo  Demme,  to  a  child  six  years  old  twenty  to  thirty  grains 
J, 3-2  Gm.)  may  be  given  in  the  twenty-four  hours- 


SPIEITITS  ^Ttl£Rtg  NlTROSl,  U,  S, — When  given  in  a  single  large 
dose  (a  ceaspoonFul  to  a  tablespoonful)  and  the  patient  afterwards  kept 
cool,  5weet  spirit  of  nitre  acts  as  a  feeble  diuretic,  at  the  same  lime 
soothmg  the  kidneys.  It  is  often  useful  when  there  is  slightly  diminished 
renal  excretion  of  functional  origin,  or  when  the  kidnej's  suffer  from 
slight  congcstionn  as  shown  by  aching  in  the  loins. 


Digitalis,  in  its  general  relations,  has  already  been  sufficiently  dis- 
cussed, and  it  remains  only  to  speak  of  its  employment  as  a  diuretic. 
In  the  first  place^  it  should  be  distinctly  understood  that  it  has  no 
alterative  effect  whatever,  either  upon  the  n^iture  of  the  secretion  or 
upon  the  mucous  membrane  over  which  that  secretion  flows.  In  other 
words,  when  it  has  any  effect  it  is  purely  a  hydragogue  diuretic,  simply 
increasing  the  watery  portion  of  the  urine-  That  digitalis  has  direct 
diuretic  properties  cannot,  we  think,  be  doubted.  Nor  does  it  seem  less 
certain  that  It  varies  greatly  in  their  cjcercise,  so  that  when  given  to 
persons  in  health  it  will  sometimes  produce  free  diuresis  and  will  at 
other  Limes  fail   to   do   so.      Another  point   to  be   constandy  borne  in 
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micid  during  its  administration  is  the  fact  chat,  like  all  the  other  efiect* 
of  digitalis,  diuresis  is  very  slowly  iiidured,  and  is  very  persisit'iil  \*'lwii 
produced   by   the   ordinary    cautious   method    of   administration.      Tbt 
diuresis  of  di^talis  is  not  simply  a   result  of  its  action   on    the   circula- 
tion, since   it  will   sometimes  appear  before   the   circulattoti   is  sensibly 
affected      At  the  same  time,  it  is  very  evident  that  in  di&ea^c  tlic  good 
effect  of  digitalis  upon  the  renal  organs   is  often  in  large   measure  due 
to  its  action  upon  the  heart.      Thus,  in  dropsy  from  a  dilated  heart  tti< 
renal  gland-celb  cannot  secrete  because  they  are  not  supplied  with  the 
proper  kind  and  quantity  of   Wood,   their  circulation,    like   that   of  the 
remainder  of  the  body,  being  nearly  stagnant      If  under  these  circuai' 
stances   digitalis   be   exhibited,  and    the   drtulaiion   becomes   compara- 
tively free  and  active,  the  resultant  diuresis   ia  wrought   out   through  a 
double    mechanism,   partly   indirectly  and   partly  directly   produced    by 
the  drug-      As  a  consequence  of  these  facts,  clinicians   have   long   ^nce 
practically    determined    ttiat    digltalu)    is    ebpecially   valuable   as    a   djL»> 
relic  in  cardiac  dropsy.       Digitalis   is  also  very  uaehjl  in  renal  Jtopsx, 
both  in  the  subacute  and  in  the  chronic  form.     Of  course,  like  ever^'- 
thing  elsen  it   frequently  fails  in  these  varieties  of  Bright's  dbease,  boL 
certainly  it  should  always  be  tried.      In  acute  suppr£S^i?n  of  urin^ 
external  application  of  digitalis  b  often  efficient.      Flannels  wrung  out 
the  infusion,  or  containing  an  ounceof  the  tincture,  may  l>e  applied  to  ihe 
abdomen  and  covered  with  oil-silk.      Some  praccitiongra  prefer  poul- 
tices  made  directly  of  the  leaves.     Lente  "  says  thai  he  has  been  accus- 
tomed CO  use,  even  in  children,  four  ounces  of  the  best  English  leaves, 
and  with  a  qu^rt  of  waiter  *'  make  a  poultice  which  extends  all  round  ibe 
body,  and  from  the  thorax  to  the  pelvis,"     The  application  should  not 
be  left  on  for  more  than  from  eight  to  ten  hours,  and  only  in  despcntt 
cases  should  very  large  amounts  be  employed,  as  the  ejLterna]   use 
single  ounce  of  the  tincture  has  caused  almost  fatal  collapse* 

The  dose  of  the  powder  of  digitalis,  as  a  diuretic,  is  three 
To.  2  Gm.)  a  day  (in  dividetl  doses)^  increased  by  a  grain  every  seco 
or  third  day,  until  some  sensible  effects  arc  manifested.  The  infusion 
or  the  tincture  may  be  substituted  for  the  powder,  in  corresponding 
df«e.  DigiTalis,  in  the  majority  of  cases,  is  best  given  in  combination; 
in  cardiac  dropsy  it  ia  much  more  efficient  if  given  with  squill  ;  in  re 
diseases  the  potassium  bitartratc  may  be  e^rhibited  simultaneously, 

Jaborandi.  Sirophanihjts,  and  Caffeine  are  active,  practical  diureti' 

(See  respective  articles.) 

SUGAK. — In  the  last  few  yeare  it  has  been  affirmed  byS.  Mesl 
Zavadsky.  Germain-S^e,  and  other  clinicians  that  both  glucose  and  the 
sugar  of  milk  are  active  hydiagogue  diuretics,  which  may  often  advan- 
tageously be  used  in  the  ireatmcnt  ot  cardiac  drof>sy\  pUuritic  ^ffujurm. 
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etc,  but  are  oS  little  value  when  there  is  renal  disease.  The  getieraJ 
testimony  seems  to  be  that  the  sugnir  of  mJlk  ia  the  more  active  of  the 
two.  These  sugars  may  be  given  in  doses  oi  from  one  lo  six  ounces 
(30-iSo  Gm.  )  a  day,  administered  ir  concentrated  syrup  or  in  milk. 
How  sugar  under  these  circumstances  acts  as  a  diuretLc»  or  whether  it  has 
any  influence  upon  the  nervous  system  and  circulation,  b  at  present 
doubtiul.  According  to  the  experiments  ol  Albertoni,  all  sugars  injected 
into  the  veins  cause  a  rise  of  the  arterial  pre^ure  by  a  direct  stimulation 
of  the  heart.  He  also  found  that  the  kidneys,  a^  Eesied  by  Roy's  on- 
comef^r,  become  congested  or  swoUen- 

DEPURANT    DIURETICS. 


POTASSEUM. 

Physiological  Action.  — Tlie  sjIis  of  potassium  *"  are  greatly  Influ- 
enced in  their  action  upon  the  animal  economy  by  the  potash  which  they 
contain,  the  degree  of  the  influence  depending:  ^^  some  measure  upon 
the  activity  of  the  body  with  which  the  metal  is  combined.  Physiologi- 
cally the  various  salts  may  be  divided  Into  the  vegetable  salts,  including 
the  carbonates,  and  the  mineral  salts. 

Wiih  the  single  exception  of  the  biiarirate,  the  vegetable  shUs  of  po- 
tassium act  similarly  upon  the  organism,  varying  among  themselves 
almost  solely  in  that  some  are  more  irritant  than  others. 

The  effects  of  the  ordinary  iherapeuTic  doses  of  the  potash  salts  upon 
the  human  system  arc  not  sufficiently  obvious  to  be  perceived  by  even 
the  clinical  observer,  Only  when  a  single  dose  ia  overwhelmingly  large, 
or  when  by  long -continued  use  there  has  been  an  accumulation  of  potash 
in  the  system,  are  there  such  obvious  results  as  general  muscular  weak- 
ness, lowered  temperature,  depression  of  the  circulation,  dyscrasia.  and, 
it  may  be,  even  excessive  fluidity  oi  the  blood.  Moreover^  m  acute 
poisoning  with  the  potash  sails  the  local  irritant  influence  upon  the  ali- 
mentary canal  or  the  kidneys  usually  overshadows  the  other  phenomena. 
In  the  frog,  and  also  in  the  mammal,  injected  into  the  blood  or  perhaps 
given  in  sufficient  quantitVj  the  vegetable  salts  of  potassium  produce  de- 
prcsMon  of  the  circulation,  fall  of  temperaturCn  lessening  of  bolh  voluntary 
and  reflex  movements,  and  finally  death  from  cardiac  paralysis.  The 
mineral  salts  of  potash  are  all  of  them  powerful  local  irritants,  but  with 

•  The  prcpamiionaoFlhcalkjiIinemeliilaiireiiKd  Jn  praclital  medicine  for  such  differ- 
tTil  puipaai^a  thai  theac  metals  are  widely  acatlcrcd  in  the  pitscnt  trcullsc.  A*  inajslcd 
upon  by  Bint:t,  hoivev4!r,  Ehcy  have  much  in  common  ;  di\idJn^  themselves  nnlunilly  into 
two  groups,  one  contmnjn)^  lilklum^  sijdiuni)  nnd  potaaaium,  ctmractcruL-d  by  producing 
gepeml  paralysis  rthh  Iho  arrtatol  the  heart  m  difl^lolt  -.  ihc  second  KToxip,  calcium, 
strontium,  and  bariurii.  charatrlctiicd  hvllitir  lendtncy  to  priKluct,  uIuiir  HJlh  llic  lurta  of 
molar  power,  muacuUr  conlraclii>n9  (especially  ban jm),  and  hvlhciraTmtin^  tltehcprt 
in  Eystolc.  MaKnt^iitm  approachca  the  first  group  by  Birtslin^  ific-  heart  In  diaiEo|i:»  but 
Be|>aTales  itself  by  its  Pulrrmc  tendency  to  paralyse  the  pcriphETal  nervous  syatem.  The 
Jaw  ccjuncialtd  by  Rabulcau,  that  there  ia  a  t:onai«ile[it  relation  bctwccu  the  bjiidty  qE  a 
metal  and  ila  atomic  weighty  appears  nol  to  be  corrcct- 
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mosl  of  them  the  b.i&e  plays  an  important  pari  ia  producuag   the  pi 
logicai  effects  of  the  w-hole  coitibinaiion. 

Thus.  Podot^epow"  foui\d  that  one  cubic  cencimetrc  of  the  saludoo 
of  the  potassium  chloride  (i  to  5)  would  in  eight  minutes  aboJish  in  th* 
Efog  voluntary  and  reflex  movements,  and  in  from  fifte<?n  to  twenty  min- 
utes arrest  the  heart.  In  ihe  mammal  the  cflects  of  the  drug  wcfc  ami- 
lur  lo  chose  seen  in  the  batrachian,  but  the  muscular  systetn  ivas  in 
profoundly  influenced. 

Mnsntfaraiid  Nfn^ous  Systrms. — Although  Podocaepow  lielitved  thit' 
the  paralyaia  of  voluntary  and   rcflcA   movements  caused    by  vcjfetaUc 
potash  sails  in  the  frog  13  largely  of  muscular  origin,  the   more  elabcv 
rale  etperimenis  of  nuitmann  show  that  both  nerve-imnks  and  muscle 
are  capable  of  preserving  their  functions  in  the  poisoned  frog  ;  and  that 
the  shutting:  off  of  the  poison  from  the  extremity  by  lying  its  artery  doe 
not  prevent  the  development  of  the  paralysis  in  the  protected   leg  ;  so 
that,  as  Guttmann  cuncludeSj  the  loss  of  motor  power  b,  at  least  chiefly, 
of  spinal  origin.      This  conclusion  has  been  so  far  corfirmed  by  Ringer 
and  Morshead"  as  to  show  that  probably  all  of  the  potash  salt^  arc  d<- 
presstiiils  oE  the  spinal  cord,  their  power  being  in  direct  proportion  to  tb? 
amount  ol  bases  which  they  contain.      Rinj-cr  and   Murrell,''  however* 
have  demonstrated  that  not  only  the  spinal  cord,  the  brain,  and  the  motor 
and  sensory   nerves,  but  the  muscles  themselves  are  attacked   by  ihst 
salts,  all  these  tissues,  however,  being;  less  susceptible  to  the  influence  Of 
the   potassium    compound   than  is  the  spinal  cord.      Next  to  the  spind 
cord  in  susceptibility  is  the  brain. 

Ciraiia/wH.—'Wt^  influence  of  the  potash  salts  upon  the  circulaticai 
is  more  pronounced  than  upon  the  nervous  system.  In  regard  to  die 
action  of  small  doses  upon  the  circuladon  our  knowledge  is  very  impw- 
feet.  There  is  considerable  testimony  to  show  that  they  produce  a 
in  the  arterial  pressure, 

Traube"  asserts  as  the  result  of  his  experiments  that,  [ajc^ied 
the  blood  in  doses  of  two  or  three  grains,  the  potassium  mErate  prodi 
a  iaU  in  the  pulse  and  a  rise  In  the  arterial  pressure,      Aubert  and  Deha 
have  experimented  with  a  number  of  the  salts  of  potassium,  and  found  that, 
with  tlie  exception  of  the  permanganate,  they  all  act  upon  the  circulatiaa 
in  the  manner  just  described.      It  remains  at  present  writing,  how* 
doubtful  whether  the  rise  of  pressure  just  spoken  of  is  a  direct  phenomi 
caused  by  potash.      No  dose  of  a  potash  salt  ever  calls  forth  fivmpi 
of  circulatory  slimulaiion  from  the  human  body.      Further,  Podocaep(;^ 
and  also  Aubert  and  Dchn  athrm  that  the  rise  followiTig  the  potash  in- 
jection in  the  animal  usually  lasts  only  three  minutes,  and  that  in  no  osr 
is  the  maximum  effect  perceptible  for  more  than  ten  minutes.    Aubtrt 
Dehn  further  assert  that  there  is  no  cumulative  action,  the  repetitM 
small  doses  of  the  drug  at  brief  inter\'als  leaving  no  residual  effect. 
pressure  returning  to  the  normal  after  each  injection,  just  as  tbovgh  t» 
previous  injection   had  been   given.      The  correctness  of  this  statemcA 
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remains  doubduU  since  Guttmann  asscrcs  that  there  is  a  gradual  riac  of 
pressure.  It  is  evidail  that  further  investigation  is  necessary  ior  tlic  ior- 
mation  o(  an  opinion.  Ii  is.  juissible  thai  the  rise  uf  pressure  Is  due  to  a 
reflex  contracdon  of  ihe  vesada,  caused  by  irritation  of  the  nerves  in 
the  blood-vessel  walls,  or  in  some  other  *-ay  is  a  secondary  phenomenon. 
In  Bolta^i's  experiments  it  vias  found  impossible  by  any  dose  of  a  potash 
salt  t<?  increase  the  work  of  the  fiog^s  heart.* 

The  method  by  whicli  the  changes  in  the  pulse  are  produced  by  the 
sniall  dose  of  potash  also  remains  Lineertam.  Traube  afhrms  xhai  \i  the 
vagi  be  rut  after  exhibition  of  the  potash  sail,  ihe  lessened  pulse-rate 
insiandy  becomes  rapid,  and  the  already  increased  ai'lenal  pressure  rises 
still  further.  The  same  observer  also  found  that  after  section  of  the 
pneumogastrics  small  doses  of  rhe  nitrate  produced  a  fall  in  the  pulse, 
with  increased  arterial  pressure  ;  but  oa  a  repetlLJon  of  the  dose  in  the 
same  animal  no  lessening  oi  the  pulse- frequency  was  perceptible,  while 
each  lime  the  pressure  rose.  This  seems  to  indicate  that  the  cardiac 
action  of  the  drug  Ls  independent  of  the  inhibitory  apparatus,  which  is 
confirmed  by  the  experiments  of  Aubert  and  Dehn  upon  atropinized  dogs. 

Whatever  may  be  the  action  of  the  small  dosej  the  large  dose  of  the 
potash  salt  greatly  and  progresaivtly  lowers  the  arlerial  pressure.  This 
fall  is,  in  great  meastire  at  least,  due  to  the  direct  action  of  the  poison 
upon  Ihe  heart.  When  a  frog  is  killed  by  a  salt  of  potassium  the  heart  f 
is  usually  arrested  in  diastole  (Podocaepow,  Guttmann).  Ten  to  fifteen 
grains  of  llie  chloride  quickly  injL'Cted  into  the  jugular  vein  of  a  small 
mammal  suffice  to  produce  instant  cardiac  death.  Traube  stales  that 
the  heart-muscle  in  the  dog  killed  by  the  intravenous  injection  of  the 
potash  salt  is  entirely  unable  to  respond  to  electrical  stimulation.  Ac- 
cording to  Auben  and  Dehn,"  For  a  few  seconds  before  complete  suspen- 
sion of  cardiac  movements  there  are  irregular,  "stormy""  convulsions, 
which  run  through  the  heart  in  a  sort  of  peristaltic  manner  with  great 
ra|jidity,  but  have  no  efTect  in  expelliiig  the  blood.  A  curious  /act  dis- 
covered by  Aubert  and  Dthn  is  that  the  etlect  of  the  potash  is  not  per- 
manent unless  it  has  continued  a  certain  length  of  time.  Thus,  a  hound 
received  into  ita  jugular  a  lalal  dose  of  potassium  chloride^  and  len  sec- 
onds after  all  pulsations  had  ceased  the  crural  artery  of  a  second  dog  was 
connected  with  the  jugular  of  the  poisoned  animal,  when  the  heart  le- 
corameTiced  its  movemenrs,  only  to  i^ease  again  after  a  time. 

The  careful  c;(pcriments  of  Podocaepow*  and  of  Guttmann  have 
shown  that  when  the  fatal  poisoning  is  the  result  of  a  gradual  introduc- 
tion of  the  potash  sail,  although  the  contractility  of  the  cardiac  muscle  ia 
very  much  impaired  at  the  time  cf  death,  it  is  not  completely  destroyed. 


'  Arv/i.  Hat  ii.  Biolog.^  xivi 

T  The  ptriRonoiis  influence  of  pniash  upon  the  heart  ^vas.  wp  htlieve,  firsl  ilismvTed 
by  Bl'irlc  [Cnrnptrx-  f^iTHriiis.  iSj^].  and  ha<^  lieen  corfirnied  by  3ouchar4at  [  Annrtoire  df 
TfiirapeHhquf.  1H44),  by  Ciranilpnii  (Hobin'fiyiTHnfa'  df  V Anatomic,  1864 ),  by  Rabui«ii 
{L'  Unjoa  M^dUaU,  1871),  and  by  others. 
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Section  oF  the  v^,  according  to  Guttmann,  has  no  influence  upon  A< 

action  of  the  poison,  and  it  seems  to  be  established  that  ihc  de|>rc33kMi 
ol  the  cardiac  muscle  is  by  a  direct  action  of  the  sail  upon  the  musd^ 
Itself.  Dogiel**  has  shown  that  this  action  of  the  drug  is  in  fact  onlyi 
portion  oJ  a  wide-spread  general  influence  exerted  upon  all  muscle'Abns, 
the  heart-moscle  being  simply  more  sensitive  to  the  inAuence  ol  tiri 
poison  than  are  the  skeletal  and  intestinal  muscle- fibres.  It  is  almosi 
certain  tlt^t  the  fibre^i  in  tlie  walls  of  the  blood-vesaels  are  also  atiaicked, 
so  that  the  fall  of  blood -pressure  produced  by  the  poisonous  dose  <J 
potash  is  the  outcome  of  a  conjoint  depression  of  the  muscle-fibres  of  the 
heart  and  blfHxl-vessels,  * 

Jnflt^cnce  upon  Nulriiion, — Outside  of  the  bodyj  potassium  Favors  vcty 
greatly  the  oxidation  of   organic  substances.      Thus,   when   aibucnia  or 
hiemaiin  Is  dissolved  in  water  no  change,  or  a  vety  stow  one,  occurs,  hot 
if  potash  be  added  the  organic  principle  is  oxidized  with   cxtraordlixaty 
rapidity.     There  Is  now  sufficient  evidence  to  establish  the  or^nal  theory 
of  Lehman,  that  this  oxidizing  influence  is  exerted  by  these  salts  in  the 
living   body.     The  fall  of  temperature  produced  by  poisonous  dcees  of 
potassium  salts  15  probably  due  to  excessive  loss  of  heat  caused  byloea  of 
tone  in   the   blood-veseels.      That   there   is   under  the   influence   of  the 
alkali  a  great   increase  of  nitrogenoLis  elfmioation  both   in  health  and 
disease  seems  to  be  fairly  proved. 

In  ttti  elaborate  iieries  dI  eKperimenrs  upon  himself,  E_  A.  Parkes"  tound  tW 
liquor  pi]taRs:e  (two  fluidraE^uns}  when  Liken  foisting,  produced  in  trofn  thirty  to 
niitety  minutf^  nn  increased  flow  of  slightly  acid  urine  containing  the  whole  of  the 
alkali  aiid  organic  matter,  which  diffi^rtd  in  quiiljty  from  that  ordinarily  found  in 
urine,  and  wa>i  also  larger  in  amount  ihan  normal  An  organic  acid,  cenArnlf 
neither  uric  nor  htppuric^  was  believed  Lo  form  a  part  of  ihe  sofid  matter  by  Pvks. 
who  attnbutes  the  alteration  oE  the  urinary  soUds  to  the  osiidizing  influence  oj  Ihe 
poEa^.  Takt:n  iifier  nieaU.  the  liquor  potassfc  acted  umply  aa  eui  antaciid.  and  hid 
no  perceptible  efTt;ci  upon  the  urint.  Bgth  jiuiassium  acetate  and  tiitx^ie  in  P:irks^« 
experiments  fsiled  tci  act  on  The  urine,  prohahly  becaiise  taken  in  too  small  dotes 
for  it  is  a  fair  presumption  thai  their  oitidizing  influence  i^  less  Ihan  that  of  potvli 
itself.  Ccrtdinlj  other  Experimenters  have  determined  that  they  do  intluenct  Iht 
urinary  eicredon.  Golding  Bird"  found  that  in  a  case  carefully  tested,  under  favor- 
able cirmmsTance^,  three  drnchm^of  poijis^ium  acetaie  mrreased  tlie. solids  ot a dcf*! 
urine  from  four  hundred  and  sixteen  to  seven  hundred  and  eighty-two  grains^  of, 
deducting  all  the  eliminated  potash,  to  over  six  hundred  grains.  The  mcr&AScctf  Ik 
uric  acid  was  about  thirty-two  per  cenU;  of  the  urea,  about  sixty  per  cent:  rf^' 
trsictives,  including  kreatine,  kreaiinine,  etc.,  atwjut  twenty  per  rent.;  or,  ^ipealdif 
absiohitcly,  the  uric  acHd  was  increased  eighly-fi\'e  grains,  \he  urea  se^'enl 
graina,  and  the  extractive  thirty-six  ^r^ns.  Riibuteau  "  found  that  ibe  diH 
geslion  of  scveniyfive  grains  of  potassium  diJoride  caused  sn  increase  of  iwaSr" 
per  cenl-  in  the  amonni  of  urea  disL-harged.  Aug.  Dehn  ■■  has  also  eiperlmpmiJ]| 
found  that  the  potassium  salts  greatly  increase  the  elinination  of  urea. 


*  Rinsff  antl  Murrdl,  applying  the  poiassjum.  annncjnimn.  nnd  aodintn  rtik> 
kxJldtfH.  ujfcd  bixmikJts  dJrt^ciIy  to  the  eiida  iif  tln^  iifferent  ucrvui.  fifljnd  that  llwy 
lyied,  thf?  effect  of  ihe  poia'^sium  hein^  much  ttte  mo^i  powtrful  nnd  tkermarwcw^  iM 
«f  ainmunluni  the  ntjit.  and  ihat  of  sudlum  thi;  kust  {Jnurn.  Anaf..  xiL  71 ) 
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The  conclusion  reached  by  e^tperimental  research  made  upon  healthy 
men  and  animals — namely,  increased  tissue-change  as  the  result  of  potash 
ingestion — is  in  dose  concord  wilh  those  upon  diseased  nrganisms. 


P., 


Id  ^£  observations  upon  subjects  affected  with  wh^i  may  b?  termed  indifferent 
diseas^^s.  auch  as  lead  palsy,  Parkes''  found  ihiit  llie  urta  was  increased,  and  ^tlso 
die  sulphuric  acid,  by  the  use  of  drachni  dories  ot  (iquor  pfjias^ar.  Au^irin  FLini  " 
ha^  studied  the  effect  of  potassium  nitrate  upon  a  number  ol  persons  sufiuring  from 
Vdrious  diseases,  and  found  that  il  very  greatly  increases  the  amount  of  solids 
ID  the  urine.  In  rheumatism  Farkcs  found  that  liquor  pota;^5ce  Increased  tlie 
elimination  oE  «ulpTiurtc  add.  but  h^d  no  decided  inHuence  on  the  uric  add.  He, 
however,  used  such  small  doses  ot  the  drug  as  not  to  get  the  etTect  obijined  in  the 
alkaline  treatment  of  the  discoac,  since  he  t-*;pressly  stales  that  the  urine  remained 
acid.  Rheumalism.  gout,  and  the  uric  acid  dialhi^is  certain]>  bear  some  rdiilion 
with  one  another.  It  has  long  been  cnsiomary  to  use  potash  salts  in  eiccess  t>f  nric 
acid  in  the  urine,  and  the  relief  obtained  has  been  believed  to  be  due  to  the  conver- 
sion  of  the  add  into  n  urate.  Bosbam  "  aflimi:^,  however,  that  ai  the  rnuU  of  a 
series  of  analyses  he  has  found  dial  in  uric  acid  diathesis  nut  only  is  Uicre  a  great 
increase  of  the  ur^a  during  [he  use  of  potashn  but  also  thai  the  uric  acid,  either 
free  or  combined,  in  the  urine  is  greatly  diminished.  Bashani,  remembering  that 
Schunck  had  proved  that,  under  the  oxidising  power  of  potn^,  uric  acid  outside  of 
the  body  is  converted  intooialuric  acid,  which  in  iu*  turn  is  readily  metacjorpliosed 
into  oxalic  add  and  ure^,  ci^rdully  examined  the  urine  of  gonty  patienLs  tiikinj;  the 
alkali,  and  fotmd  that  not  only  was  the  urea  increased,  but  th^t  oicalic  acid  also 
appeared  as  the  uric  add  decreased,  and  that  the  urine,  on  standing,  deposited 
crystab  of  caldum  oxalate,  although  none  of  these  could  be  found  in  it  when  first 
voided.  This  research  tif  Ttasham  [-ertainly  seems  to  ilfmonsiratE:  that  in  uric  add 
diathesis  the  potassium  sail  increases  iheoifidadDn  and  the  ultimate  metamorphosis 
of  tissue. 


Rabuteau,  in  his  experiments  with  potassium  cMoridE^,  found  that 
the  urine  maintained  its  acidity,  although  potaaaium  acetate,  carbon- 
ale,  or  citrate  produced  alkalinity  of  the  urine.  A  plausible  explana- 
tion of  this  (iiv(?rsity  is  that  the  vegetable  add  salts  are  oxidizei.1  into 
carbonates  in  the  system,  while  mineral  acids  cf  necessity  pass  through 
unaltered.  Thus,  from  the  urine  of  a  patient  takinjj  two  hundred  and 
seventy  grains  of  the  nitrate  daily,  Alfred  S.  Taylor**  obtained  15^,7 
grains  of  the  ingested  salt  per  diem.*  II,  as  tliere  is  much  reason  to 
believe,  a  vegetable  acid  when  given  alone  passes  through  the  systt^m 
in  great  measure  unchanged,  while^  as  asserted  by  Miinch,"  and  as  seems 
to  follcw  from  the  facts  already  brought  forward,  tlie  same  acid  Is  found 
when  combined  with  an  alkali  lo  be  oxidized  and  converted  into  carbonic 
acid,  there  is  in  this  strong  corroboration  of  the  beliel  that  the  potash 
saits  increase  oxidation  in  the  syslcm^  Putting  all  the  evidence  together, 
it  seems  to  us  that  the  oxidation  theory  must  be  accepted  as  exceedingly 
plausible  and  probable,  although  not,  perhaps,  absolutely  proved. 


•  A  portion  of  ihe  potassium  salts  escflpe?  Ihmnghlhe  intestines,  as  Kramer  (*^HWd/i-r 

tf  ffyffOrte  Ptthiiquf  ft  ite  MM.  //f.,  iSy^  i.)hfl9  found  the  nllrafe  En  the  f:Efe<i  of  animals 

Mlcln^  il  ■  nnd  it  is  much  mort  prnbahle  (h,il  the  nrlrato  not  acronnleri  Iivr  In  Taylor's 

Lve!tti]£aiioTi  waa  eliminated  by  thelmestlnes  than  ihat  it  was  decomposed  En  the  system. 
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When  a  potassium  salt  is  given  In  Urge  doses  for  a  long  time,  it 
produces  a  condition  o(  dyscrasia,  with  impoverifihmeni  and  cKcessive 
fluidity  of  ihi?  blood.  It  is  probable  that  ihere  is  some  coi 
between  the^c  changes  and  the  OAidizing  power  of  the  dmg. 


led^H 


PoTASSit  Cahdonas,  U,  S.^P9iash  ol  commerce,  obtuned 
wood-ashes  and  other  sources,  occurs  in  the  form  oi  fused,  stony  masM! 
variegated  in  color,  and  of  a  caustic,  bLirniiig  tasle  ;  rthen  piir]6ed  so  a$ 
to  form  pt-ariash,  it  beeomea  ol  a  bluish-white  color.  When  further 
purified  so  as  lo  conform  with  the  official  tests,  it  occurs  as  a  coar&c, 
gramilar.  whitish  powder,  very  deliqiieacent ,  soluble  in  its  weight  dt 
water,  insoluble  in  alcohol.  Jl  is  too  irritant  for  use  as  an  internal 
remedy. 


« 


PoTASSii  BiCARBONAS.  U.  S.  — Potassium  BicarbonaU  occura 
transparent,  colorless  crystals,  not  ddiquesccnt,  sUghUy  alkztlinc  lo  tlic 
taste  and  to  test-paper  It  dissolves  in  3.  2  parts  of  water  at  59*  F. ,  but 
is  insohible  in  alcohol.  This  salt  may  be  used  ius  an  antacid  or  to  increase 
the  liquidity  of  the  bile,  as  id  catarrhal  jaunduf^  but  it  is  50  dis^rreabfe 
to  the  taste  that  the  acetate  or  citrate  is  much  preferable  when  free  con- 
tinuous medication  of  the  general  system  is  desired.  Dose.  ;is  an  ao 
fifteen  to  thirty  grains  (i-z  Gm.),  in  dilute  solution. 


1 

iiiftrt^n 


Liquor  Potass^jE.  U.  S. — 3!f/tf/;(j«^/Warja  ia  a  colorless,  water 
liquid,  of  a  strong,  acrid,  alkaline  tiistc,  and  b  made  by  boiling  a  solutfoS 
of  the  potassium  biGirbonate  with  Hme.      It  contains  only  five  and  eight* 
tenths  per  ceni.  of  the  alkali,  but  is  capable,  in  overdose,  of  acting 
an  irritant  poison.     Dose,  ten  to  twenty  minims  (0.6-1. a  Cch>, 
diluted, 

PoTASsti  CiTRAs.  U,  S. — Pottissiitm  C^raic  is  a  whitish,  gran 
deliquescent  sait»  of  neutral  or  very  slightly  add  reaction,  freely  soluUc 
in  waier.  It  is  the  least  offensive  to  the  palate  of  all  the  potassium  sals^ 
except  the  tartrates.  The  Soiulioji  of  Potassium  Citrate  (  Liquor  Pota^ 
SEI  ClTRATls.  U,  S., — potassium  bicarbonate^  one  hundred  and  twenty- 
three  grains  ;  citric  acid,  ninety-two  grains  :  water,  three  Jl^idoun 
and  the  Neutral  Mixture  (Mistlra  Potassii  Citratis, — lemon-j 
one  pint  ;  potassium  bicarbonatCn  enough  to  neutralize)  have  hixu 
used  as  diaphoretics  in  sthenic  ffiers.  The  dose  is  half  a  fluJdoiince 
one  fluidoutice  (15-30CC.)  everyone  or  two  hours.  A  very  d 
nicihod  of  exhibiting  neutral  mixture  15  in  the  form  of  Effrrvfi- 
Dratighi,  It  is  especially  useful  when  there  is  any  tendency  to 
stomach.  It  should  be  prepared  in  two  solutions  :  one  consisting 
lemon-juice  and  water,  equal  parts,  or  of  cilric  acid  two  drachms, 
four  fluidounces  ;  the  other  of  potassium  bicarbonate  one  drachm. 
three  fluidounces.  An  ounce  (30  C,c. )  of  each  of  the  solutioits  b  to 
put  together  and  drunk  during  efiervescence. 
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PoTASsii  AcetaSh  U.  S. — Potassitcm  Ac^iaic  \s  a  perfectly  neutral 
white  salt,  of  a  decidedly  saline  taste,  extremely  deliquescentj  and  solu- 
ble in  half  its  weight  of  water,  ll  is  made  fiy  dissolving  the  bicarbonate 
in  acetic  acid,  aiid  evaporating.  Il  occurs  sometimes  as  aoft,  fibrous 
masses,  at  other  times  it  has  a  foliated  structure 

Therapeutics, — An  imfx^rtant  use  of  the  vegetable  salts  of  potas- 
sium is  in  aade  inflammatory  rheumatism.  Before  the  introduction  of 
the  salicylates  the  alkaline  treatment  was  the  best  that  was  known  for 
cases  of  thoroughly  acute  rhcumaiism :  the  medicine  must  be  given 
ireely.  an  ounce  lo  an  ounce  and  a  half  in  the  tiay,  and  be  jiersbied  In  ; 
opiuin.  of  course,  being  at  the  sanic  dme  employed  in  as  lar^e  doses  as 
are  required  to  relieve  the  pain  :  after  a  few  days,  when  the  violence  of 
the  symptoms  has  abated  and  decided  anemia  appeara,  the  exhibiijon  of 
ihe  drug  should  be  discontinued  and  potassium  i<:)dide,  with  tonics^  be 
substituted.  In  cases  SLibacuie  from  the  beginning  a  combination  of  the 
potassium  iodide  and  acetate  is  sometimes  very  efficient,  ten  grains  of 
the  former  and  thifiy  of  the  latter  being  administeTed  three  or  four  tims 
a  day-  The  potash  probably  docs  good  in  rhcumaii&m  by  lowering 
arterial  action,  by  lavoring  oxidation  and  elimination  of  partially  effete 
materials,  and  l^y  nentraliicing  excessive  aclcliiy. 

As  depuranls,  the  potash  salts  are  very  useful  m  various  diseases. 
Attention  has  been  especially  called  by  Golding  Bird  lo  their  value  in 
that  class  of  cases  spoken  of  as  chrtmic  biiiousness.  In  chronic  malaria! 
poisoning,  in  catarrhal  jaundice,  and  In  ^he  jaufidive  of  simple  hfpaiic 
iorpcr  they  are  often  of  use-  In  ttric  afid  ^rnz-ef  and  in  uric  acid  cal- 
culus the  vegetable  salts  are  useful  in  checking  the  deposition  of  the  uric 
acid,  but  have  no  influence  upon  calculi  already  formed. 

Administration- — As  usually  exhibited,  the  potash  salts  are  ex- 
ceedingly distasteful.  There  is  no  need  of  this  whatever.  The  citrate 
may  be  given  dissoK-ed  in  lemon-juice,  or,  what  is  a  still  more  pleasant 
method,  a  syrupy  solution  of  the  bicarbonate  and  the  citrate  may  be 
made,  of  such  a  strength  that  every  tablespoonlul  of  it  shall  contain  half 
a  dr:ichn»  of  each  s^lf.  At  the  time  of  exhibition  one  or  two  tablespoon- 
fula  of  this  may  be  put  in  a  little  water,  iind  to  it  be  added  a  large  table- 
spoonful  of  lemon-juice,  the  whole  to  be  drunk  while  cfferx-escing.  If  the 
patient  takes  in  the  course  of  the  day  six  of  the  largest  doses  mentioned, 
the  whole  amounts  to  an  ounce  and  a  half  of  paiaiisium  citrate.  When 
the  remedy  is  used  simply  as  a  dcpurajit,  as  In  jaundice,  such  large  doses 
are,  of  course,  not  proper ;  a  teaspoonful  of  the  alkaline  solution,  with  a 
corresponding  amount  of  lemon-juice,  taken  three  limes  a  day,  will  gen- 
erally be  sufficient. 


PtJTASSii  BiTARTRAS.  U.S. — Poiassium  Bitartraic  occurs  in  white 
crystalline  crusts  or  masses,  which  are  commonly  pulverized  before  being 
sold  as  Cream  of  Tartar.  It  usually  contains  calcium  tartiate,  and  is 
only  sparit^gly  soluble  in  cold  water.     It  is  probably  eliminated  unchanged 
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as  3  hitartrate,  and  ctTLihily  difiera  from  its  congeners  in  being  an  acd^ 
hydrdgoguc  diufclic  and  cathartic.  Half  an  ounce  to  an  ounce  (,15-30 
Gm. )  ol  it  given  al  once  will  ver>'  generally  cause  watery  purging.  An 
ounce  (30  Giti.J  of  it  in  a  pint  of  inkij^ion  of  juniper- berries,  raken,  nt 
divided  doses,  during  the  twenty-four  hours,  will  very  often  acl 
happily  in  dr<ypsy.  In  ncute  dcsqms^naihe  nephritis,  cream  ai 
often  very  serviceable  ;  as,  however,  ihe  avoidance  of  Irriiation  of 
kidneys  is  imperativt  In  ihis  disease,  the  infusion  oi  juniper  should  not 
be  used. 


VShOT^ 


PoTASSii  Sulphas.  U,  S, — Potassium  Sidpkate  occurs  in  small 
gated,  inuisparent,  very  hard  crystals,  permsreni  In  the  aJr.  usually 
six-aided  prisms,  possessing  a  nauseous  somewhat  bitter  taste,  ft  is  said 
to  be,  in  doses  of  lour  or  five  drachms,  *'a  mild  purgative,  operaEiog 
usually  without  heac  or  pain  or  other  symptoms  nf  irritation,"  and  in 
doses  of  one  or  two  drachms  a  lasativc.  It  ia,  however,  a  poweriul  irri- 
tant, and  we  have  never  seen  it  administered,  Mowbray  stales  thai  the 
salt  is  used  in  France  as  a  popular  abortifacicnt^  and  chat  he  has  seen 
very  alarming  symptoms  produced  by  four  drachma  of  it-  Two  ounces 
have  caused  a  fatal  gastro-erteritis  (Taylor), 


POTASSU  NiTRAS,  \}.S.^ Potassium  Nitrate,  or  Niire,  la  ordinary 
saltpetre,  CkiU  saUpefre  has  no  physiological  simililude  with  true  sll- 
pctre^  being  a  sodium  nitrate. 

Saltpetre  occurs  in  more  or  less  pedect,  lonjj,  siriated,  semilJttns- 
parent,  six-sided  prisms,  with  dihedral  summits  ;  of  a  sharp,  saline. 
somewhat  cooling  taste:  containing  no  water  of  cry  Mall  ization,  but  de- 
crepitating when  thrown  on  the  fire,  from  the  evaporation  of  water  me- 
chanically retained  in  the  crevices  of  the  crystals  ;  soluble  in  four  or  live 
times  its  weight  of  cold  and  In  two-fifth?^  of  its  we^ht  of  boiling  wa 
sparingly  soluble  in  proof  spirit,  insoluble  in  absolute  alcohol. 

Physiological  Action. — Potassium  nitrate  is  so  violendy  irritjml 
that  the  general  effects  of  ihe  poia-sh  in  it  upon  ihe  system  are  lost  in  the 
local  symptoms  caused  by  its  overdose.  H  by  very  free  dilution  the 
local  irritant  influence  of  the  nitre  be  overcome,  the  poison  loses  much  of 
its  virulence  and  exiraordinary  amounts  can  be  taken  without  serio 
results.* 

The  symptoms  of  poisoning  by  potassium  nitrate  are  an  intense  burn- 
ing pain  in  the  stomach,  coming  on  in  a  few  minutes  after  the  ingestiofl 
of  the  poison,  and  soon   fallowed  by  violent  vomiting,  and,  it   may  be, 

*  In  aca>ic  uiHlcr  the  care  of  WHkfc  {Guy^s  Noip.  Rep.,3d  seiiES,  i96j.  11.  173).  AW 
i»itJlrTl(i£  iritm  rtnd  drcji^v  look.  beiiv«:n  Ociobt^r  z8  nn^  December  ?6.  1S63,  arte  pouid 
twelve  uuntes  Hod  six  drachma  of  ixitas^ium  nkrule,  wiili  benefit.  A^t  i»nr  ouhcp  fau 
caused  dirath  i»  thret  huurs  f  Taylor.  Af^dirat  /uriipradtncg.  nJ  ed..  i.  257).  (fifspAlMn 
received  Id  rifiy-nlne  6ays  the  equK'Lileiii  of  iweiitv-ekkilu  fatal  doses.  Ai^alri.  uxsrdUif 
to  5lJll£  {  TherapeHfici,  W.).  BrcH:klf£byl>3biti]a1lv prescribed  <me«UDCC  of  tbcsiJt  n^jy 
Ud  Marlln-Solyn  even  iwi>  uiincea  per  diein. 
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free  purging,  with,  after  some  hours,  collapse,  preat  muscular  weakness, 
and  not  rarely  local  convulsive  tremblings.  The  matters  vomited^  and 
even  the  stools,  may  be  hloody  (Husemann"^  SomeLimts  tlie  ntir- 
vcus  symptoms  predominaten  and  the  purging  may  be  absent  :  col- 
lapse,  wilh  sUght  vomiting  and  with  or  without  paralysis  of  the  lower 
limbs,  may  alone  exist.  Suppression  of  urine  Wah  been  noted  in  some 
cases-*  After  death,  vtiy  grave  Icaions  are  found  in  the  stomach  and 
the  intestines,  such  as  intense  redness  and  congestion,  and  efinsJon  of 
blood  imo  the  submucous  coat,  and  sometimes  into  the  stomach  itself. 
Even  ulceration  and  corrosion  of  the  mucous  membrane  liave  been  ob- 
served. How  far  potassium  nitrate  acts  upon  the  blood  is  at  present 
uncertain  ;  Mairet  and  Combemale  assert  tfiat  it  alters  the  red  blood- 
corpusi:les.  Sometimes^  however,  death  has  occurred,  in  poisoning  by 
saltpetre,  with  great  suddcnncssn  In  the  only  cases  of  this  character  the 
record  of  which  we  have  read  the  dose  has  been  very  large,  and  it  la 
possible  that  the  death  has  been  the  result  of  the  paralyzing  action  of 
the  potash  upon  the  heart. 

Potassium  nitrate  is  of  no  value  as  an  internal  remedy,  having  been 
superseded  by  the  vegetable  salts  in  /n:aU  rheumatism,  lis  local  action 
is  very  similar  to  that  of  the  chlorate. 

In  the  treatment  of  poisoning  by  saltpetre^  after  the  stomach  and 
bowels  have  been  emptied,  the  usual  means  for  the  relief  of  toxic  gastro- 
enteritis should  be  resorted  to. 


PoTASS[T  Chloras,  U.  S. — Pfftassium  Chlo^aU  occurs  in  white  rhom- 
boidal  |ilaies  of  a  pt^arly  lustre  and  of  an  acerb  taste,  soluble  in  seventeen 
parts  of  water  at  59°  F--  ^^^  i"  two  parts  of  boiling  water. 

Physiological  Action. — Locally,  this  salt  is  a  very  active  stinni- 
lam  and  irritant.  As  a  poison  it  has  frequently  caused  death,  f  The 
smallest  fatal  dose  is  uol  known,  but  half  an  ounce  has  killed.  A  drachm 
taken  during  a  night  has  killed  an  infant  a  year  old,  and  three  drachms  a 
child  Ifu"ee  to  four  years  old.  The  symptoms  may  l>e  acute  or  subacute. 
In  tlie  rapid  cases  there  have  f>een  violent  vomiting,  profuse  diarrhcea, 
excessive  dyspncca,  great  failure  of  the  heart's  action,  and  marked  cya- 
nosis. In  the  subacute  cases  the  gastro  inteiitina]  symptoms  have  been 
severe,  with  generally  vomiting  of  black Ish-green  matters  and  distinct 
swelling  of  the  liver  and  the  spleen.  The  urine  Is  markedly  lessened  in 
quantity,  albuminous,  often  of  an  opaque  reddish-brown  or  blackish  color, 
and  showing  under  themicroscope  brownish  or  yellowish -brown  tube-casts, 
frequently  containing  the  detritus  of  blocd- corpuscles.  Hieinoglohinuria 
has  been   noticed,!  and   methtcmoglobin  is  a  common  constituent.      The 


*  Ciifi«,  Pkarmoefvi.  Joum-,  Fvb.  i^jfi.  55$, 

t  For  caUecIion  of  cases,  SV4;  Cfilorsaur^  ^uti.  J.  von  Mtrng,  Berlin,  1SS5.  Tojflcobi, 
of  Ntw  Vdric,  helnngs  Ihe  credit  of  having  I5tb|  cnlltd  ntirniioii  to  the  dangerous  action 
of  lhi<  much-abused  remedy  (^Imervan  Mtd.  Timfi,  April,  tKl.  345). 

T  l>tins,  Jnternai.  CoHgrm.  iSSi.  1, 463,  .         _ 


polas^um  chlorate  is  reduced  in  the  syatem*  dikfiv  becnusc  he  thinks  that  metlue- 
moglobln  is  formed  by  a  pnxri^s  tif  oiygenatinn.  The  eiact  iiatuit  uf  melha^mo' 
globin  is,  howei.'er,  not  made  out :  ac*?ording  lo  C  A.  Macmvinn,**  merh^moftlobin 
is  [irobjibly  a  mixture  oi  hiemaiin  ivilh  soluble  albumin,  Hoppe-Seyler  luviiig 
shown  that  it  is  nol  3  result  of  oxidation, 

Von  Merirg  in  one  or  twc  instances  in  the  dog  found  a  slight  in- 
crease in  the  chlorides  of  the  urine  during  the  administration  of  che 
ch!oraiej  and  it  is  possible  that  a  minute  quantity  ot  the  chlorate  does 
undergo  deoxidation  ;  but  it  must  be  considered  established  thai  3.i\y  such 
change,  if  it  occuis  at  all,  affects  so  small  a  portion  of  the  drug  as  not 
to  be  worthy  of  consideration. 

The  therapeutic  dose  of  potassium  chlorate  produces  no  sensible 
effects  in  the  system.  Isamljert  found  [hit,  when  taken  l>y  hitnsell  in 
doses  of  from  two  lo  live  drachms,  il  caused  salivation,  free  diuresis. 
increase  of  the  appetite,  and,  when  not  well  diluted,  gastric  irritation  ; 
:he  urine  continued  strongly  acid,  and  contained  an  excess  of  rosacic 
tcid,  uric  add,  and  the  urates. 

Thehapeutics.— Largely  on  account  of  the  groundless  belief  thai  tl 
^avo^s  oxidation  o£  the  blood,  the  profession  has  in  the  past  used  potassium 
chlorate  in  many  forms  of  disease  believed  to  be  due  lo  blood-poisoning. 
There  is,  however,  no  scienliflc  or  clinical  reason  for  believing  that  the  drug 
has  any  value  whatsoever  in  these  or  other  diseases,  except  through  its 
local  action,  and  without  doubc  its  free  use  In  diphtheria  has  often  greatly 
aided  in  the  production  of  a  fatal  result,  its  irritant  action  upon  the 
kidneys  making  it  a^dangerous  remedy  in  that  disease-  On  the  other 
hand,  it  is  a  very  valuable  local  remedy,  especially  in  diseases  of  the 
mucous  membrane  of  the  mouth.  In  \\%^  folUcitliLr  cr  aphthous  stoma- 
titis of  children*  it  is  almost  a  specific,  ita  free  elimination  with  the  saliva 
causing  it  to  be  constantly  present  in  the  mouth,  even  when  taken  inter- 
miliernly.  Its  local  influence,  however,  is  too  feeble  to  be  effective  m 
such  serious  diseases  as  diphtheria.  In  ordinary  sarc  throat  or  angina 
the  combination  of  it  with  the  fluid  cjtEracl  of  sumach -berries  is  as  a 
gargle  most  effective. 

In  chronic  dysentery  and  other  diseases  of  the  colon  it  may  be  applied 
by  means  of  the  large  cnemata.  In  hemorrhoids  the  injection,  when  the 
patient  goes  to  bed,  of  haU  to  one  ounce  of  its  saturated  solution,  com- 
bined with  a  few  drops  of  laudanum  to  secure  reteniion,  is  often  of  the 
utmost  service.  In  stomaiilis  and  allied  diseases  powders  of  potassium 
chlorate,  ten  to  fifteen  grains  (0.6-t  Gm, )  each,  should  be  put  dry  in 
the  mouth  every  three  to  six  hours,  so  as  to  secure  the  maximum  of  local 
action. 


*  Laborde  {Bui!.  Th^r-ap..  1874,  Ixicjtvii.^  and  Toclce  [Fnatr/r-  Diss.  Bonn,  1878^ 
have  ihown  Ihol  sodium  tftlar^le  act^  phy^i  itltiRi  call  y  like  Ihv  potoasiiim  sail;  and  S 
Ringpr  and  H.  5«nflbury  ( t^ondon  LAiu:<t.  1^7,  \i.  736)  have  lound  it  equally  e^clenl 
[n  ticfttafitis. 
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Lithium, — Our  knowledge  of  the  physiological  action  of  the  lithium 
salts  is  vc!ry  sliglit.  None  of  the  oflicbl  salts  are  distinctly  imuoi; 
the)'  are  all  oi  ihcm  rapidly  al>sorbed  and  rapidly  eliminated  through  the 
kidneys,  the  carbonate  and  the  cJtraie  probably  as  alkaline  carbonate^ 
giving  ihe  hlkaline  reaction  oi  the  urine.  No  ca^es  of  poisoning  by  tht^n 
appear  to  be  on  record,  but  we  have  seen  large  repeated  doses  cause 
oialaise  with  excessive  muscular  weakness. 

According  to  the  studies  of  BlneT,"  llie  lithium  salts  produce  in  m 
mala  pronounced  feebleness,  with  nausea,  diarrhtca,  and  other  digestive 
(^turbanee,  increasing  dyspnoea,  fall  of  temperature,  and  death,  usualiy 
preceded  by  convulsions.  Death  is  said  tn  be  due  to  a  direct  cenme 
arrest  of  respiration,  although  a  markedly  deprcasing  influence  is  cJicrted 
upon  the  hea^t^  which  is  finally  arrested  in  diastole.  When  life  is  mam- 
lained  by  artificial  respiration  the  peripheral  nerves  becotne  entirely  para- 
lyzed and  the  muscles  afTected,  as  Ls  shown  by  peculiar  fibrillary  conuac- 
tioDa,  In  poboned  frogs,  abo^  the  excitability  oE  tlie  muscles  is  som' 
diminished. 

It  is  probable,  though  not  proved,  that  the  Kthititn  salts  are  d 
tive,  increasing  the  elimination  of  eficle  materials  tlirough  the  kidne>^ 
Originally  recommended  by  Ure  and  Garrod.  especially  on  account  cf 
their  power  of  dissolving  uric  acid  and  the  urates,  they  have  established 
ihcmadves  as  of  some  value  in  uric  acid  diathesis  and  chronic  gotU. 
Their  influence  is  limited,  btu  as  a  minor  remedy  they  are  often  service- 
able in  chronic  cases  in  doses  of  from  five  to  fifteen  grains  (0.3—1  Gm. ), 
given  after  meals.  E.  Duch^**  affirms  that  their  prttlonged  local  appli- 
cation is  very  useful  in  relieving  g-^juiy  joinh.  and  that  in  gouty  conjtt/tc- 
iivitis  frequent  washing  of  the  eye  with  a  solution  of  lithium  carbonate, 
1  to  500,  is  effective.* 

The  U.  S.  Pharmacopteia  rect^Tiiies  Lithium  Btnzoafe  (LiTHII 
Benzoas,  U-5, }■  a  white  powder,  soluble  in  four  parts  of  water; 
Lithium  Carbonate  (I-tTHir  Carbonas,  U.S.),  similar  in  appearance, 
but  sparingly  soluble  in  water,  five  to  fifteen  grains  (0.3-1  GolJ  , 
Lithium  CitriUe  (LiTHii  CiTRAS,  U.  S.)>  ^  white  deliquescent  powder, 
soluble  in  two  parts  of  water,  ten  to  thirty  grains  (0-5-3  Gin,)  ;  also 
the  Effervescent  Liihium  Citrate  (LiTHir  CiTKAs  Eki-ervescexs,  U.  S  ). 
a  white  powder,  each  one  hundred  grains  of  which  contains  seven  grain 
of  lithium  carbonate,  twenty-eight  grains  of  sodium  bicarbonate,  ami 
thirty-seven  grains  of  citric  acid-  When  added  to  water  it  ef!er\'esc<5 
freely  and  aflords  the  most  pleasant  means  at  our  command  of  exhibiting 
an  alkaline  salt  of  lithium-  The  Lithium  Bromide  (LlTllll  Bromidum, 
U-  S, )  is  used  simply  as  a  bromide. 


d 


*  MarHn^AU's  Scj/h/jj9M.— Manknun  a.BirTr<i  thai  he  haH  ntitajn«l  vrry  reini 
results  In  :lie  irpniment  of  diatt^tfs  tfirJiitHs  by  iht  nse  o\  a  *ioluiion  of  iiihiiim  carl 
and  sijdium  arsennic.     tn  Rouiy  'tiaf^tle*  Ihis  arsmieai  loiuhoK  nf  luhium  may  pi 
of  M'rvi*:^    Jrum  Ave  tnten  grains  <if  MThJum  eurbnnjiTe  And  onp-ihlnirth  of  ftgnin 
Bodium  arwnatt  mfly  be  given  three  times  a  liay 
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PlPERAZENE. — Pip^rasidinc^  or  Dkikylfnidiamine,  occurs  in  small, 
^  ay,  lustrous  tables,  or,  in  the  form  of  ihe  hydrochlorate.  in  silky, 
lusirous,  lanceolate  crystals.  It  has  been  used  as  a  solvent  for  uric  acid, 
ovi^  part  of  which  with  one  part  of  pipcrajcine  will  dissolve  in  fifty  parts  of 
water.  It  has  also  been  alleged  that  it  will  dissolve  the  albuminous  snb- 
stanceswhicli  form  an  importHOt  pirt  of  uric  acid  calculi.  Undoubtedly, 
however,  it  will  not  dissolve  an  already  fonncd  calculus  in  the  human 
bladder,  though  it  may  sometimes  be  o(  service  as  a  solvent  in  uric  acid 
gravel. 

Piperaiinc  is  rapidly  absorbed  and  eliminated  through  the  kidneys, 
producing  a  reddish-brown  urine.  Concerning  its  general  physiological 
action  there  is  very  little  knowledge.  The  therapeutic  dose  produces  in 
man  ordinarily  no  symptoms,  but  we  have  seen  muscular  weakness  and 
general  depression  follow  the  continuous  exhibition  of  Urge  doses. 
Whether  it  does  or  does  not  affect  the  general  nutrition  is  unknown. 
Vogt  asserts  that  it  checks  uric  acid  eliminaiion,  EbsteJn  and  Sprague 
have  found  that  it  has  no  effect  cither  upon  the  excretion  oE  urea  or  of 
uric  acid.  It  has  been  very  largely  used  in  goul^  but  has  failed  to  sustain 
its  first  reputation,  although  in  occasional  cases  it  app^irenlly  exerts  a 
markedly  beneficial  influence  for  a  time.  It  causes  too  much  pain  tf>  be 
used  hypodermicaliy  ;  fifteen  to  twenty  grains  (1-1.3  Gm. )  o(  it  may  be 
administered  by  the  moLith,  during  the  day,  in  a  quart  of  plain  or  car- 
bonated water.  It  b  too  hygroscopic  and  too  easily  decomposed  to  l>e 
given  in  powder  or  in  watery  solution,  but  the  solution  of  one  part  in 
twenty  of  alcohol  and  eighty  of  water  is  said  to  be  fairly  permanent. 
Van  der  Klip  has  found  ihat  in  the  lower  animals,  in  sufficient  d<jse,  ii 
produces  vomiting,  irregular  breathing,  genera!  muscular  weakness,  and 
relaxation  ;  that  it  decreases  the  oxidizing  power  of  oxyhfemoglobin  and 
the  coagulability  of  the  blood  ;  and  that  it  checks  the  action  of  pep- 
tonizing ferments* 

Urotroptn. — Hexa.methyUnftetTam.ine. — Formin. — This  substance 
0CCIJI5  in  iliomboidal,  very  soluble  crystals,  odorless,  and  of  a  sweet, 
bitterish  taste.  In  the  presence  of  acid  it  breaks  up  into  formaldehyde 
and  ammonia,  and,  according  to  A,  Nicolaier.  is  also  decomposed  by 
alkalies  at  a  high  temperature. 

Physiological  Action, — Lo<:o^l  Action. — AhiorpUon  and  E/fmina- 
Hon. — Locally,  urotropin  is  irritant.  It  is  absorbed  with  great  rapidity 
and  is  eliminated  freely  from  the  kidneys  at  least  in  part  unchanged,  its 
presence  in  the  urine  being  usually  demonstrable  within  half  an  hour 
after  its  ingestion.  Nevertheless,  the  theory  first  brought  forward  by 
Loebisch,*'  that  it  b  decomposed  in   die  system  wilh  a  setting  free  of 

•  Hr  Kildebrandt  {Bfrtim.  A7i'n.  H^otken-,  TB94)  having  found  that  plperafine,  flv«i 
in  Email  qu-intUie5|  cheats  tht'  sacchaTifving  inHuen^i?  of  h^mjc  nnil  other  hydrolil-Jc 
r«nneEilB,  although  it  has  no  destroying  inHuence,  trlod  the  drug  in  diabeleg  pTodvced  in 
dogs  by  phloridfin  wilh  pronounced  success ;  so  Ihal  the  remedy  is  certainly  worthy  of 
trtAl  in  diahetes  mt/Ii/ui- 
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formaldehyJc.   has  received  confirmation  at  the  hands  of   Casper,* 
states  that    he    has    lound  formaldehyde  id   the  blood  oi    a   rabbit 
which  he  had  injected  nrotropin  hypodermically,  and   has  also  been 
in  somi;  cases  to  detect   formaldehyde  in  the  urine   of    persons   taldf^ 
urolropin,  though  in  other  cases  no  formaldehyde  could   be   made  out 
It  is,  therefore,  probable  that  urotropin  is  to  some  extent   decomposed 
in  the  system.      An  observation  of  Casper,  that  formaldehyde  is  ^ivok 
forth  for  days  by  the  urine  of  persons  who  have  Liken   urotropui.  indi- 
cates that  Che  urotropin  uiider^es  decomposition  in  the  uHoe  its^f 
its  secretion  by  :he  kidneys. 

Genera!  Effects. — TTic   ordinary  iherapeutic  dose  of  urottx>piD 
duces  no  general  symptoms,  anti  M"e  kn«iw  of  no  cases  ol  poisoning  by  HL 
In  the  dog  the  daily  dose  of  two  hundred  and  eighty  grains  is  said, 
cause  no  other  disturbance  than  renal  irritation  (Nicolaier).       The 
gcstion  of  one  hundred  and  twenty  prains  a  day  of  it  usually  causes 


out 
:)«ed 

indi-  I 
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man  burning  pain  in  the  bladder  and  urerhra,  especially  afler  Lirinmi< 
followed,  if  the  dose  be  continued,  by  the  appearance  of   aj 
blood -corpuscles,  and  abuncdaol  renal  epithelium  in  the  urine. 


followed,  if  the  dose  be  continued,  by  the  appearance  of   aJhumin,  >^H 

THERAPEUT[CS- — Urotropin  was  especially  brought  forward  by  Bar- 
det  *  and  Laquers  as  a  solvert  for  uric  acid,  but,  according  to  tbe  experi- 
ments of  Arthur  Nlcolaier."  it  ia  iess  active  in  this  respect  than  U  pipcra- 
zinc,  and  is  of  no  practical  value  lor  the  solution  o\  renal  cal<ruli.     On  the 
other  hand,  it  ranks  with  piperazine  as  useful  in  uric  acid  diathesis,  and 
is  especially  va1uai>!e  as  an  alterative  diuretic  in  the  irealment  of  J>ycfitii, 
cystUis.  and  antmi?T/racit/  phosphaturia.      In  genorrhtra  it  has  failed  to  be 
of  ser^'icc.      A.  Citron "  believes  that,  as  the  good  obtained  in  diseases  of 
the  genitn-urinary  tract  depends  upon  the  liberaHon  of  formaldehyde  in 
the  urine,    it   is  essential   to   maintain    acidity'  of   the   urine   during  the 
administration  of  the  urotropin,  the  decomposition  of  the  urotropin  nol^ 
occurring   at  the  temperature  of  the  body  in   the   presence   of  alkaliai^| 
Dose,  seven  and  a  half  to  fifteen  grains  {0.5-I  Gm,),  tlircc  or  four  tima" 
a  day,  in  a  hall-pint  of  water. 

STRONTIUM, 

Although  the  contrary  had  been  Slated  by  Thomson  in  181S,  byVoi* 
plan  in  18S5,  and  by  Gauticr  in  1S86,  the  strontium  salts  were  generally 
believed  to  be  violently  poisonous  until  in  1S91  J.  V.  Lafaorde"  pointed 
out  that  this  reputation  \^'as  due  to  the  fact  that  the  commercial  strontium 
salts  were  contaminated  with  the  violently  poisonous  barium  salts,  and 
further  affirmetl  that  the  chemically  pure  strontium  salts  were  mnociKMB 
unless  in  very  large  doses. 

Ahsorptwjt  and  RUntinntion- — As  was  first  dcletmined  by  HoratSo  C. 
Wood,  Jr-p'^and  afterwards  confirmed  by  H.  C.  Wood  ajid  John  F. 
Arnold.**  when  an  official  strontium  salt  is  given  by  the  mouth  it  in  great 
part  escapes  from  the  itilestines  unnilistirlied  :  only  a  minute  quantity  ol  it. 
often  not  more  than  a  trace,  being  thrown  out  from  the  kidneys,  and  a 
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large  proportion  of  It  bcJug  recoverable  from  the  f^ces.  The  soluble 
strontium  sail  is  immediately  decomposed,  in  whole  cr  in  part,  by  the 
hydrochloric  acid  in  the  stomach,  and  that  which  escapes  into  th<j  intijs- 
lines  is  evidently  precipitated  by  the  ylkaliesand  phosphates  in  the  enteric 
fluids.  Given  hypodermically,  the  soluble  strontium  salt  is  very  slowly 
and  very  imperfecdy  absorbed.  When  ndmimstered  continually  by  the 
mouth,  absorption  goes  on  very  slowly  but  persistently  from  the  aliment- 
aiy  canal  ;  but  even  under  these  circumstances  the  amount  of  strontium 
taken  into  the  system  is  very  sniall,  50  that  it  b  extremely  difficult  to 
produce  any  constitutional  effects. 

The  reason  that  strontium  so  fref|tiencly  is  subordinate  to  ihe  sub- 
stance with  which  it  h  combined  is  to  be  found  not  chiefly-  in  its  com- 
parative incrtnessH  but  in  the  difficulty  with  which  it  is  absorbed.  In 
the  espenments  of  Wood  and  Arnold  it  was  found  that  when  a  solution 
of  strontium  salicylate  was  added  to  the  o-i  per  cent,  solution  of  hydro- 
chloric acid  practically  all  of  the  salicylic  acid  is  at  once  set  free.  Also, 
that  when  strontium  salicylate  is  given  to  man  the  urine  in  an  hour  con- 
tains much  of  the  acid,  but  only  a  trace  of  the  base.  As  the  o,  1  per 
cent,  hydrochloric  acid  solution  is  considerably  less  acid  than  b  normal 
gastric  juice,  it  is  evident  that  the  strontium  salicylate  Is  at  once  de» 
composed  in  the  stomach,  and  tlTiit  the  sirontiiim  act^  almost  soldy  as 
a  carrier.  There  is  reason  for  believing  that  the  strontium  ia  a  feeble 
antiseptic,  and  that  when  in  the  allmeniary  canal  it  acts  favorably  upon 
the  digestive  glands  and  muscles,  so  that  in  the  case  of  the  official 
salts,  strontium  bromide,  strontium  iodide,  and  the  non-official  strondura 
salicylate,  the  base  is  useful  as  a  carrier  which  yields  the  substance  with 
which  it  is  in  combination  to  absorption  and  at  the  same  time  improves 
digestion.  How  far  the  clinical  results  which  fiave  been  obtained  from 
the  use  of  the  strontium  lactate  are  due  to  the  strontium  and  how 
far  to  the  lactic  acid  is  at  present  uncertain.* 

PHV5iuro<iH:AL  ArriuN, — So  far  as  we  are  aware,  there  are  no  cases 
on  record  in  which  any  distinct  symptoms  have  been  produced  in  man 
by  the  strontium  salt  unless  the  substance  with  which  the  strontium  was 
combined  was  sufficiently  active  to  make  itself  manifest  Binel  affirms 
thai  the  continuous  use  in  the  lower  animals  of  excessive  doaes  produces 
general  feebleness  with  increasing  dyspncea,  cyanosis,  clonic  convulsions^ 
and  death  from  asphyxia.     When  recovery  occurs  the  motor  power  gradu- 


*  Tlial  (lie  en^L-t  uf  ^itrontium  b  Qften  subordinpiLc  Iq  thaluf  lhc'iubalaLi[:n  witli  wliicEi 
il  IS  combintrd  i^  abunddndy  pTOvt:iJ,  ThuSt  in  Ibc  eapc]-iiii[:iiTa  fil  Labofdc  a  ccitajn 
dose  of  slranlium  brfUtiiif?  caLUcil  tocaliicil  aiid;:sLhi:!iii.  wjlh  a  rapid  developcnein  of  auia^ 
noTcncc  d^tpcnlni;  triLo  aiupur^  with  marked  lesscnjnjc  of  retlcxea  ;  fnlLi^wcd,  if  the  duBc 
had  been  largE  ennuEh.  bvi:n||apae.  comat  and  complelt:  Toss  of  itfivx  aclivily;  whilsL 
a  similar  dose  of  slriwilium  chloride  prifduted  no  scn^ibli;  cflect.  The  presence  of  slron- 
tium  pho^phalc  in  bun*:'itsh  i*  affirmed  b^  Mnnc  and  denied  by  oilier  chemisvs.  Acturd- 
Ine  (o  Che  exptrimenl^  uf  Mai  Cirmrr,  iht:  fecilmK  <''  atitrntium  ptiosphatt:  to  youitE 
huiincjs  ha%  no  Influence  In  preventing  Ihe  devclupntent  uf  nckcts  Uy/dTicheii.  Med. 
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ally  returnsj  with  stiffness,  ataxic  movementSj  and  not  rarely  with  tSs* 
assumption  of  biiarre  positions-  In  an  elaborate  series  o(  exp«runeat> 
by  Horaito  C.  Wood  and  John  P.  Arnold  il  was  found  thai  th^  intra- 
vein^vis  injection  oi  the  strontium  lactate  or  nitrate  will  produce  in  llw 
lower  animals  a  marked  progressive  lessening  in  the  pulse-rate,  vithi 
notable  increase  in  the  arterial  pressure  ;  the  diastolic  pauses  becomtqg 
so  long'  and  thi^  cardiac  beats  so  powerful  th^t  in  the  dog  tlie  piiL^^wdVCS 
may  extend  over  as  much  as  eighty  or  ninety  miilimctrcSr  If  the  dooe 
has  been  repeated,  or  if  it  has  been  sufheiently  large  in  the  b^tnmng, 
the  pulse-waves  after  a  time  ^>ecome  very  quick  ami  the  arterial  prea&ure 
falls,  although  it  may  not  reach  the  normal ;  finally,  after  a  toxic  dose,  both 
pulse-rate  and  pressure  at  last  gradually  fall  to  zeron  It  was  found  Uut 
section  of  the  spinal  cord  high  up  does  not  prevent  the  rise  of  the  arterul 
pressure  produced  by  the  strontium  salt:  and  that,  tberefore,  this  rise  muH 
be  due  to  an  action  exercised  upon  the  heart  itself  or  the  bjood-vcsftd 
walls. 

It  was  furthcfi  demonstriiled  by  Wood  and  Arnold  that  the  strontium 
salts  increase  the  cardiac  energy  in  the  isolated  (roj»"s  heart  awi  abo 
cause  contraction  of  the  blood-vessels  by  a  local  action  upon  thetr  walk; 
and  thatt  tlierefore,  the  circulalory  phenomena  spoken  of  are  partly  the 
outcome  of  cardiac  stimulation  and '  pardy  caused  by  contraction  ol 
the  vessels,  the  final  fall  of  the  arterial  pressure  being  due  to  the  Stimu- 
lation passing  over  into  paral^'sis.  As  was  pointed  out  some  time  ago  by 
Lander  Brunton,  strontium  affects  directly  the  muscles  ;  and  It  was  foumj 
by  Wood  and  Arnold  that  the  extremely  minute  dose  of  strondum  it 
first  markedly  increases  the  height  of  the  muscle-curve  and  u-idens  out 
its  base  ;  so  that  the  drug  primarily  increases  muscular  power  and  pro- 
longs the  contraction  period  :  later,  there  was  muscular  paralysis  undei 
the  continuing  influence  of  the  poison.  Experiments  upon  the  frog'i 
heart  showed  that  the  strontium  salt  has  exacdy  this  influence  upon  the 
heart,  so  that  evi*.lenily  strontium  is  a  mttscie-poisoti  which  Jin!  sfimjt- 
Jates  and  afterwards  paralyses  the  mn^de-Jibrcs^  acting  both  up^n  ike 
mnscies  of  the  skt^kion  G-nd  Jtp&n  those  conntcied  with  circufaiiom:  ns 
stimulating  elTect  upon  the  circulation  being,  therefore,  the  result  of  a 
wide-spread  general  inHuence  of  the  dru^  upon  the  muscle-fibres  both  o( 
voluntary  and  involuntary  life.  It  is  probable,  though  not  proved,  that 
the  muscle-fibres  in  the  intestines  are  also  affected  by  the  strontium  salL 

According  to  Binct,"  in  poisoning  by  strontium,  the  nerve-centres  «t 
more  poweriully  affected  by  the  dru^  than  are  the  muscle-librcs  thf 
selves,   death  occurring  in  the  fmg  from  centric  respiratory   panily 
the  peripheral  nerves  and  the  muscles,  although  depressed,  still  retaining 
after  death  some  functional  power. 


s  vt 


STRorflTii  Lactas.  U.  S. — Sirt^ntiam  Lactate  occurs  as  a  white  grm- 
ular  powder,  or  in  crystalline  nodules-  It  is  odorless,  of  a  slightly  iNtLcf 
saline  taste,  permanent  in  the  air,   and  soluble  in  about  four   parts  d 
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water  ;  also  soluble  in  alcohol.  According  to  Germain  SSci  Paul,  Du- 
jardin-BcaumctB,  and  other  French  clinicians,  it  is  a  vaJuiiUc  remedy  in 
the  treatment  of  chronic  Hrighl's  dhrtr^^,  lncre:i?iingtheamciiini  of  urine, 
diminishing  or  arresting  the  e-xcrelion  of  albumin,  and  improving  U;e 
general  nutrition.  In  aibuminuria  due  to  pulmonary  congestion  the 
drug  is  said  to  be  of  service,  and  Ic  is  further  affirmed  that  its  influence 
for  good  is  especiaJjy  marked  in  dcsquamafh'f  nefikriils  wind  much  less 
pronounced  in  iutcrsittiaJ  nephritis,  \\\  iiiany  cases  there  is  no  increase 
in  the  flow  of  urine,  and  the  good  achieved  seems  to  be  due  Loan  alterative 
intluence  upon  the  secreting  srructare  of  ihe  kidney.  In  our  own  ex- 
perience the  sironlimn  lactate  has  not  yielded  results  such  as  are  ascribed 
to  it  by  the  French  observers.  It  is,  however,  a  harmless  remedy,  whose 
use  should  not  prevent  the  administration  of  other  appropriate  drugs. 
The  usnal  dose  is  from  twenty  to  thirty  grains  (1.3-2  Gm.),  given  three 
times  a  day  in  solution  ;  but  much  larger  amounts  have  f>een  exhibited 
without  producing  apparent  symptoms. 

ALTERATIVE   DIURETICS. 


BUCHU— BUCHU,    U,  S, 

The  leaves  of  Rarosma  betnlina  and  crenulata,  natives  o(  Southern 
Africa,  These  leaves  are  an  Inch  or  less  in  length,  from  three  to  five 
lines  broad,  of  various  tonus,  but  always  notched  on  the  edges,  and 
having  a  strong,  rather  rank,  yet  somewhat  aromatic  odor,  and  a  warm, 
bitterish  taste.  They  owe  their  virtues,  which  tliey  yield  to  water  and 
to  alcohol,  to  a  volatile  oil  and  a  bitter  extractive. 

Therapeutics.  —  Duchu  is  a  mild  stimulant  and  alterative  to  the 
mucous  membrane  of  the  g^ni  to -urinary  organs  ■  useful  in  sttbttcitU  and 
chn/ntc  trtsiilis^  chronic  p^-eiilis.  and  irritaiioit  of  the  bladder.  Its  oil  is 
undoubtedly  absorbed,  and  is  eliminated  by  the  kidneys,  to  whose  secre- 
tion it  imparts  its  odor.  In  irritated  bladder,  when  the  urtne  is  highly 
acidf  and  when  there  is  a  constant  desire  to  urinate,  with  hut  little  relief 
from  micturition,  buchu,  in  combination  with  a  vegetable  salt  of  potash 
and  tlie  sweet  spirit  of  nitre,  often  gives  great  relief.  The  dose  of  the 
finid  extract  (Ektractum  Buchu  FL^JDtJM,  U.S.)  b  a  teaspoonful 
C4  Co.),  well  diluted,  from  four  to  six  times  a  day. 

Pareira,  U.  S. — Pareira  Brava  is  the  root  of  Chondodcndron  to- 
mentosum,  a  climbing  plant  of  South  America.  There  appear  to  be  in 
the  root  one  or  more  alkaloids,*  Pareira  Brava  has  been  used  with 
asserted  advant^e  in  ej'slilis,  in  irritahie  bladder^  and  \n  chronic  goncr- 
rh<xa^  and  appears  to  exert  a  stimulant  action  upon  the  mucous  mem- 
brane of  the  whole  genito-urinary  apparatus.  The  doses  of  the  infusion 
(one  ounce  to  one  pint)  and  of  the  fluid  extract  (Extractum  PareiRjB 

•  5«  I/.  S.  IHsfWttsatary.  ifilh  ed,,  toSs. 
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FUJIIJIM,  U,  S.)arcrespccdvelyawmeglii5aful(6i  C.c-)and  a 
lu!  (4  C.C.),  four  or  six  times  a  day. 

UvA  1"ksI-  it,  S, — Bearbcny  is  the  leaves  of  ArctosLiptiy 
Ursi,  a  low  evergreen  ahnib,  indigenous  to  northern  maritime  EuropCg 
and  also  Lo  our  northern  coasts  as  far  souLh  as  New  Jersey.  Tti«y  m^ 
from  half  an  ireh  lo  an  inch  in  Itngth,  wedgp-shaj>td,  ihJck,  coriacmixs 
with  a  smocilh,  rounded  margin.  The  odor  b  hay-like^  tlie  taste  titles 
ish,  astringent,  and  somewhnt  sweetish.  Uva  ursi  eontains  giaJlic  add, 
besides  arbuthi^  *hich  occurs  in  long  acieular  colorltss  crystals,  Er^J 
soliihltf  in  water,  leas  ao  in  alcohol  and  in  eihcr,  and  is  resolvcil 
action  oJ  snlphuric  acid  into  ghicdse  and  kydrochinonc. 

Therapeutics. — Uva  urai  is  capable  of  acting  as  a  weak   asi 
but  has  been  long   used  In  medicine  For  ite  influeuce  upon   thr  genilcn 
urinary  mucous  membrane,  and  at  present  is  employ*^d   only  in  chronic 
pvclitis^  cvsUtis,  and  other  affecliona  of  the  gen ito- urinary  mucous  mem- 
brsjie,  when   a  slightly   stimulant  and   an   astringent   action    t^  drsirod 
Hughes  found  that  in  doaca  ol  one  grain  arhnlin  is  a  powerful  diuretic 
It  seems  to  be  free  from  poisonous  properties,  as  Jablonowski "  look  ia 
forty-eight  hours  eighteen  grammes  of  il  without  discomfort-      It  producs 
a  discoloradon  of  the  urine  vaijing  from  pale  greenisli  to  dark  grani^ 
brown,  the  color  deepening  upon  standing.      It  has  been  prov'cd   by  t^ 
researches  of  Von   Mering,"  of   L,   Lewin,^  and   of    Steffen*"  that  the 
discoloration  of  the  ndne  is  due  to  the  breaking  up  of  the  arbutin  in  ih* 
body  into  glucose  and  hydrochinonc.     The  change  probably  occurs  ia  ihc 
kidneys,  ae  arbtitin  is  free  from  toxle  properties,  while  Brieger  has  sbonB 
that    hydrochinone  is  poisonous,  producing  in  man  giddiness,  ringir^  in 
the  ears,  lessening  in  the  force  and  frequency  of  the  pulse,   etc.     The 
experiments   oE    Lewln   indicate  that  ;LrbutJn   is  the    active   principle  <i 
uva  ursi,  and  Forster**  has  shown  that  hydrochinonc*  is  a  powerful  di^ 


*  Acdnrding  ia  thp  evpcrlniffitB  of  Bnegcr,  kydroehiHone  pirfjdticvc  in  mSQ  giddiB^ 
ridding  in  lli«  ^%t^,  and  Ipftspmng  tn  the  force  ond  Irrqumcy  of  the  [itilsf-.     In  fhe  eftpf^ 

fnents  of   V.  }.  MMX\n  {Thtrap    '~ —  ^  '*""  "''j'.   ' '  "  '^^  '"H  '-'--—\   l:e    uUJin 

(allowed  by  pnral/«m  and  deafh  through  Inl lure  cf  the  re^iTOtion,  boih  ixt«viibioc»iad 
jiqralysiq  bein^  (he  rcsulT  of  a  direirl  inlliienfe  ii^n  the  spinnl  rard.  Sm.'Ul  ilcscf  pta- 
disced  in  ihe  ntainmal  increnat  0I  The  nnerlal  pre!nure,  whtch,  W  the  dcif«  werv  tuficwvir, 
vafl  followed  by  a  dp[ire!isinn.  When  (hwaso-moKiT  CTdcm  wa«  paralyfcd  and  the  bc«i1 
isoIaL«d  Irom  Ihe  ctntra!  nervous  system,  [In?  eJlecl  al  hydrochinone  on  a.rtcrial  pmmi* 
1^34  srarcely  perrepTible  '  <^  Fhat  iT  i«  prohdble  Ihjit  tT  cliiefly  afTecTs  Ihe  r^aH>-mAl<«fifi- 
lem.  The  bodily  itmperalure  i?  InweroJ  by  large  do«es  of  hydrochini^ne.  Aicordli^if 
the  experimf^ots  of  Mnrlin,  This  is  mainly  due  \q  nn  incmse  c4  hcat-dissipAlloD.  And  It 
Ihereforp,  pfnbabFy  Ihe  fe*(iill  o|  n  vaso-mcTnr  pamlyai-i.  H.  C.  Hcjer,  dfler  ctpcrimwliq: 
UpQti  ftie  Irog  ^ind  tempin  {Ain^r.  Joitrti.  Med  lici.,  April,  iliW),  came  (o  Hit  cdldlVHv 
That  h>TltvifhJnfinr  afTcrt*  hnth  ttie  heart  and  the  vessels  fl5  a  paralyianC,  Ipsseninc  ^** 
rtte  ol  Ihe  [Leart  and  the  amoam  of  work  done,  and  causing  dllaLilion  oi  ebc  urtcnaM- 
Antaeffbns  lound  fhnr  if  two  percent,  ol  hydrnchinnne  be  ndded  To  fresh  virme  I'StUlittt 
will  remain  for  ninny  dii>'«JWkthoiil  uTideTgDingaltnhnefermenUitaon.  bul  That  if 
nonebeaddtrifoflsoJuTiiinof  ureaarajiiddeciimpo^itionultfieiirKiAccur*.  which 
believes  ro  be  The  result  of  j  direct  chemicnl  flciion  of  hvdmchinaQe  or  urea 
April,  1S87I. 


inkcunt  and  antikrmcnL  It  is  stated  that  a  one  per  cent,  solution  will 
arrest  putrdaclion  and  alcoholic  fcrmcniaiion,  while  one-half  per  cent, 
is  sufficient  to  check  buiyric  ferm  en  tuition.  Concerning  the  iherapeutie 
value  of  arbutin  there  has  been  much  discussion*  but  the  fact  that  it  has 
Failed  to  come  into  general  use  indicates  that  it  has  little  practical  eilccl, 
and  that  H,  Latirent^:"  was  right  in  asserting  that  uva  ursi  :s  of  value  in 
genilD-urinary  dbeases.  chiefly  on  accoiini  of  its  tannic  arid  ynii  ol  ihe 
volatile  oil  which  it  contains.  Whatever  may  be  the  value  of  arbuiin,  it 
is  evident  that  the  solid  extract  (Extbactuh  Uv^  Ursi,  V.  SO  fully 
represents  the  drug,  of  which  it  is  about  four  times  the  strength.  It  may 
be  given  iji  drachm  (4  Gnx. )  doses  three  or  four  tinies  a  day.  The  dose 
of  the  fluid  extract  (Extractum  Uv^  Ursi  Fluidl'm,  U,  S.)  is  two  to 
four  fluidrachms  (7-15  Cc),  three  to  four  times  a  day. 

Chimaphila.  U,  S, — Pipsissf^fa  is  the  dried  leaves  of  Chimaphila 
uinbeiUta,  a  little  indigenous  perennial,  distinguished  from  its  inert  con- 
gener C.  maculata  by  the  uniform  glossy  green  of  its  leaves.  The  latter 
are  about  an  inch  and  a  half  long,  wedge-shaped,  notched,  pointed,  and 
coriaceous.  They  contain  tannic  acid,  bitter  extractive,  and,  according 
to  Samuel  Fairbank,  a  crystalline  principle.  Chimaphi/in.  Pipsissewa 
is  nearly  equivalent  to  uva  ursi  in  Its  iherapeutit  value,  though  not 
so  cfiectivc.  The  dose  of  the  fluid  extract  (Extractum  Chtmaphila 
FlUidUM,  U.  S.)  is  a  teaapoonful  (4  Cc.)  three  or  four  times  a  day. 


JUNTPERUs.— /flffi/f^  13  the  Iniit  of  the  common  juniper,  Junipcrus 
communis,  of  Europe  and  this  country.  These  berries  are  round,  bluish 
bodies,  about  the  size  of  a  large  pea,  of  a  sweetish,  terebinthinate,  aro- 
matic taste.  They  owe  their  properdes  to  a  volatile  oil  (Oleum  JUNlF- 
ERt,  U.  S.^.  They  yield  to  boiling  water  and  to  alcohol.  Juniper  is 
gently  stimulant  and  cordial  lo  the  stomach.  Upon  the  kidneys  the  oil 
exerts  a  decided  stimulant  action,  and  when  freely  given  is  cajiable  of 
irritating  the  renal  organs  above  the  secreting  point,  and  of  producing 
lessened  secretion,  strangury,  and  even  suppression  of  urine.  Juniper  is 
brgeJy  used  as  an  adjuvant  to  cream  of  tartar  or  the  alkaline  diuretics.. 
On  account  of  its  stimulant  local  influence  upon  the  alimentary  canal,  it 
renders  tiic  cream  of  tartar  far  more  acceptable  to  the  stomach,  and  at 
the  same  lime  aids  its  diwretic  action.  Sometimes  jumper  is  employed 
for  its  stimulant  action  on  the  mucous  membrane  of  the  geni to- urinary 
organs  in  chronic  pyelitis  and  in  chrcnic  catarrh  of  the  htadder.  In  the 
form  of  the  compound  spirit  (Spiritus  Jiihtperi  Compositus,  U.  S.), 
or  its  ecjiiivalentn  giti,  juniper  is  often  usuful  in  the  subacute  congestion  of 
the  kidneys  frequently  seer  in  old  persona^  and  characterized  by  aching  in 
the  loins  and  lessened  urinary  secretion  without  more  serious  symptoms. 
Dose,  two  to  four  fluidrachms  (7-15  C.c).  The  infusion  is  made  by 
macerating  an  ounce  of  the  berries  in  a  pint  of  boiling'  water  for  an  hour, 
the  whole  to  be  taken  in  divided  doses  during  twenty-four  hours.     The 
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dose  of  cbe  oil  (Oleum  JuNlPERt,  U,  S. )   is  imm  five  lo  fifteen  d 
(0,5-1  C,c. )  ;  of  the  spirit  (SplftlTi;s  JUKJFEJtl,  U.  S. )»  trom 
sixty  minims  (^2-4  C-c,  J. 


I 


Oleum  Erigerontis.  U,  S, — Eriggnm  Cunadense,  or  Canada 
6an^,  contains  n  i:irge  proporiron  of  a  yellowish  volatiJe  oil  of  a  ntlm 
pleasant  odor  and  taste,  which  has  properties  resembling  those  of  tuT< 
pcndnc,  but  much  less  stimulaling.  It  may  be  employed  \n  afiectiooi 
of  the  gfuii^'Uhnary  organs  and  in  passive  hemorrhages.  It  is  especially 
valjab^e  in  ntcnerrkagia.  According  to  Starke."  it  is  very  ellicadous  b 
gffftorrha^a.  The  dose  ia  five  lo  twenty  drops  (0.3—1.2  Cc  J 
or  three  hours,  and  is  best  administered  00  sugar. 


^mm 


Oleum  Santalt,  U.  Sm  b  a  pale  yellowish,  strongly  aromatic  voU- 
lile  oil,  of  a  pungentj  spicy  taste,  from  the  distillation  of  the  wood  of 
Santalum  album.  It  is  insoluble  in  water,  but  readily  soluble  in  alcobctL 
Wh^Ei  pure,  it  is  a  local  irritant  and  probably  capable  of  aflectjng  ibr 
general  system,  although  its  physiological  action  has  not  been  properfj 
investigated,  S.  Rosenberg*'  has  noticed  after  doses  of  sixty  drops  1 
day  irritation  of  the  alimentary  c;ma!,  burning  in  ihe  urethra  diiHng 
urination,  and  an  eruption  of  small  red  prominences  upon  the  eniirr 
surface  of  the  body,  involving  even  the  conjunctiva.  Oil  of  sandal-wood 
13  very  efificieni  in  rhronic  bronchitis  and  in  the  advanced  stages  of  iinr^ 
bronchitis,  also  in  gontrrrhtta.  after  the  first  period  of  acute  inflammnlkin. 
From  ten  to  twenty  minims  (0.6-1.2  C.c)  of  it  may  be  given,  in  capsok 
or  emulsion,  three  or  lour  times  a  day- 


i 


Zea-  U.  S. — The  styles  and  stigmas  (the  silk')  of  Zea  Maj-s,  or 
dian  com,  has  been  strongly  recommended  as  a  mild  stimulant  diuretic, 
which  has  local  anLCsthclic  infiuence,  and  ia  very  useful  in  cictd^  aod 
chronk  cystitis  and  in  nrit:  acid  and  phosphaiic  graveL  According  ti> 
Vauthier,**  its  active  principle  is  mai/enic  acid.*  It  may  be  given  ai 
libituin  in  in/mion  (two  ounces  lo  the  pint  of  boiling  water)  ;  the  doK 
of  the  fluid  extract  (Extractum  Z^m  FLUiDtJM,  U.S.)  is  one  to  two 
teaspoonfuls  (4-7  C.  c. )  every  two  10  three  hours  ;  of  the  maLEenic  »cidj 
one-eighth  of  a  grain  (o.ooS  Gm,)  ™ay  be  given  every  two  hours. 


TEREBINTHINA-^TUHPENTINH.     U_&. 


i 


Canada  Turpeniine  (Terebinthina  CANAUE^i^is,  U.  S,  ).  or  Canatt 
Baisam,  b  the  product  of  Abies  balsamea,  or  Balm  of  Gilcad,  or  Amcfi- 
can  Silver  Fir,  as  it  is  variously  named,  a  beautiful  evergreen  indigmous 
to  the  extreme  Nonhern  United  Stales  and  [o  the  British  provinces.  It 
is  a  thick  and  viscid  but  clear,  yellowish  liquid,  which  by  age  and  d 
posure  becomes  converted  into  a  hard,  brittle,  translucent,  r^inoits 

*Cm»uHul5o,-TrfA.  J/f-rf,  ^f/f.,  Aug.  1S8S;  Zd/VjfCfJU^^..  l38D,nv|L9g;  d 

Mid.,  April,  iSSd  ;   .TArrf,  AWj,  j\\\u  JTJ. 
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Canada  Balsam  is  very  rarely,  if  ever,  used  in  medicine,  but  resembles 
turpentine  in  its  action  on  the  system  :  when  fresh  it  contains  about 
twenty  per  cent,  of  the  volatile  oil,  which  ts  iis  active  ingretlient. 

H'kil^  Turpirn/inr  (Terebinth \n.\ — Turpentise.  U.  S.  )  is  the  con- 
crete oleorcsin  obtainetl  by  incising  Pinus  palustris  and  other  species 
of  pine-  The  supply  in  the  American  market  comes  almost  exclusively 
from  North  Carolina  and  other  of  our  Soulhern  States,  It  is  rarely,  if 
ever.  itaclF  used  in  medicine,  but  by  dbtlUation  is  separated  into  a  vola- 
tile oil  and  a  resin  {J^t>si/i},  which  is  official  under  the  name  of  Resi3JA. 
Emplasthitm  Resina,  U.S.,  Adhesive  Piaster^  or,  in  ordinary  lan- 
guage, Sticking  Plaster,  is  Formed  by  adding  roain  to  lead  plaster, 
Ceratum  ResiNjC,  U,  5.,  Resin  Cerate,  or  Basih'con  Ointment,  contains 
ro^in,  yellow  wax,  and  lard  ;  it  is  iLsed  as  a  mildly  stimulating  application 
to  indolent  hunts,  tckers.  etc, 

OLEUM    TEREBINTHIN-E— OIL  OF   TORPENTlNE.     U.S. 

This  hi  a  ytllcwish,  highly  inflammable  oil,  of  a  strong  peculiar  odor 
and  a  hoi  biting  taste,  moderately  soluble  in  alcohol,  freely  so  in  ether, 
very  slightly  so  in  water.  Ry  healing  with  muriatic  acid  it  is  converted 
into  H  red  liquid  and  a  white  crystalline  substance,  which,  from  its  re- 
semblance to  camphor,  has  received  the  name  ol  artificial  eampkor. 
Turpentine  is  remarkable  for  having  die  property  of  absorbing  oxygen 
and  converting  it  into  ozone.* 

PHYSIOLOOICAL  AcTiON.— Turpentine  is  a  powerful  irritant,  causing 
in  a  very  short  lime  inflammation  in  any  tissue  with  which  it  comes  in 
contact- 
When  taken  by  a  hrrftthy  person  in  moderate  doses,  it  produces  a 
sense  of  warmth  in  the  stomach,  soon  followed  by  exhilaration,  and,  if 
the  amount  be  sufficierit,  giddiness  and  even  a  species  of  intoxication. 
The  pulse  is  increased  in  force  and  frequency.  The  turpentine  escapes 
from  the  body  through  the  lungs  and  kidneys,  imparting  its  own  odor 
to  the  breath  and  that  of  violets  to  the  urine_  Although  several  re- 
corded instances  prove  tliat  turpentine  is  capable  of  producing  death, 
cases  of  serious  poisoning  by  il  arc  rare,  and  a  lethal  result  is  exceed- 
ingly so.  The  symptoms  noted  in  poisoning  by  it  are  most  of  tlicm 
corMant,  but  vomiting  and  purging  are  present  In  some  cases  and  not 
in  others.  Unconsciousness  Is  generally  complete,  and  occasionally  is 
accompanied  by  dilated  pupils  ;  the  urine  is  very  much  lessened  in 
quantity,  often  bloody^  not  rarely  suppressed  ;  the  skin  is  sometimes 
dry,  sometimes  moist  ;  the  pulse  is  feeble,  rapid,  and  generally  regular. 
The  lethal  dose  must  be  very  large,  but  it  is  not  definitely  known^ 
since  recovery  from  four  ounces  in  an  infant  fourteen  months  old  has 
been   reported.      In   Maund's**  case,  death  was  supposed   to  have  been 

*  For  a  BCudy  of  the  effect  uf  Uic  ocLitiiiiDK  tuipmtlnc  ojIb,  bcc  Pa11»p  {Dorpat 
The^s.  1839). 
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produced  in  sin  in  CcmperaFc  woman  by  sU  ounces;  and    Philip  Mull^ 
has  recorded  an   instance  of  deaih  caused  In  wr  infant   fourteen   weeb 
old  by  turpentincH  oi  wUicli   half  an   ounce  was   thouglu   to   Iiavr 
taken. 

Our  knowledge  of   the  action  of   tiirpentine  upon   the   circulation 
very  inipericct  :  ihe  resultis  which   have  been  obtained   by  ex}»ertinealen 
arc  30  diverse  as  to  indieatc  that  different  varieties  of  tlic  oi]  oflect  the  ar{ 
culation  difierenlly,  or  else  thai  the  oil  alters  in  its  physiological  inducm^ 
when  iillowt-d  to  stan<l  and  absorb  o^one.     R,  Kobfri,"  using   the   Eiinv 
pean   turpentine,   found   that   in   moderate   doacs   it   exerted  a  powerful 
stimulating  influence  upon  the  inhibitory  retiex  centre,  and  also  elevated 
the  blood -pressure  by  stimulating  the  vaso-moior  centres.      Very  largC 
doses  ap]3eared  to   paralyze  both  of  the  centres  spoken   of,  causing  de- 
cided fall  in  the  artcriiil  pressure.      The  respiration  was  first  increaaed  in 
frequency,  but  later  very  much  diminished.    The  blood  became  very  dark. 
and  the  heart  was  finally  paralyzed.      The  vagi  and  ilepressor  nerves  did 
not  appear  to  be  aflectcdj  nor  indeed  did  any  of  the  peripheral   nerves 
or  tlie  muscles.      It  is  said   that  these  results  are  in  accord  with   those 
previously  [inblishe^i  by  A^ary  in  thi?  Hungarian  language,  and   Hoppe* 
concludes  as  the  result  of  Kb  own  experiments,  presumably  made  with 
European  oil  of  turpentine,   that  the  vaso-moior  nerves  are  very  eady 
influenced  by  the  drug.      On  the  other  hand,  in  a  series  of  experii 
made  in  the  laboratory  of    the  University  of   Pennsylvania   by   H.] 
Hare*  with  American  oil  of  turpeniincf  it  was  found  impossible  to 
the  arterial  pressure  for  more  than  two  or  three  minutes,  and  then^ 
more  than   ten  millimetres  of  mercury,      Lar^e  doses  produced  a  pn> 
nounced  fall  of  arterial  pressure^  with  great  cardiac  depression,  to  vh'idi, 
indeed,  Hare  attributes  the  fall  of  the  blood -pressure.      Doses  which  had 
no  efTeet  on  the  bliXHfl -pressure  increasi^d  the  frequency  of  the  pulse  fof 
a  len^h  of  time.      The  increase  of  the  pube-rate  was  cvidendy  due  to 
an  action  upon  the  heart  itself,  tor  it  occurred  when  the  turpentine  was 
applied  directly  to  the  heart  of  the  frog  as  well  as  in  the  dog  after  section 
of   the   accelerator  nerves  and   the  vagi.      When   large   doses  wen;  ad- 
ministered the  pulse  became  slow, — probably,  as  Hare  believes,  as  tibe 
result  of  stimulation  of  the  pneumogastnc  nerves,  since  section  of  these 
nerves  was  followed  by  the  normal  rise  in  pulse-fr^juency.     L^n  CrxK»* 
has  made  sonic  experiments  which  indicate  thai  when  turpentine  is  giveo 
in  tujcic  doses  to  rabbits   it  increases  the  coagulability  of  tlie  bloud 
gives  rise  to  numerous  minute  hqiaiic  and  pulmonic  ihrombL 

F.  Fleischmann '■  found  that  two  drops  produced  paralysis  in 
frog, — first  of  voluntary  and  afleru-ards  of  reflex  activity  ;  in  the  cat, 
in  the  rabbit,  toxic  doses  abolished  reflex  activity,  but  caused 
lethal  convulsions.  The  preservation  of  voluntary  movement  in  the 
after  Ihe  loss  of  reflex  activity,  which  has  been  confirmed  by  H*n, 
indicates  that  toxic  doses  of  turpentine  paralyse  the  sensory  ncni)«l» 
system,  either  in  ibe  cord  or  in  ihe  peripheral  nerves. 
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The  irritant  action  of  turpentine  upon  the  kidneys  and  geni  to -urinary 
tract  is  very  decided.  When  moderate  doses  [ten  drops  every  ihree 
hours)  of  turpentine  are  taken,  tiiere  are  usually  no  renal  symptoms 
produced,  except  a  slight  increase  of  the  urine.  Somewhat  larger 
amounts,  when  exhibited^  are  apt  to  give  rise  to  aching  in  the  loins  and 
to  frequent  mictiirkion,  with  perliajts  urethral  patu  accompanying  the 
act.  n  still  larger  quantities  arc  ingested,  these  symptoms  arc  intcnsi- 
fiedj  and  at  the  same  time  the  secretion  of  urine  is  diminished.  After 
very  large  repeated  doses  of  the  dnig,  the  aching  in  the  loins  is  very 
great,  often  with  spasmodic  pain  in  the  ureters  ;  a  constant  desire  to 
pass  water  struggles  u-iih  the  inability  to  micturate,  caused  by  the 
urethral  spasm  ;  the  urine  is  very  scanty,  albuminous,  and  even  bloody  ; 
priapism  may  be  prescntn  and  an  intolerable  irritation  may  afTect  all  che 
pelvic  organs. 

Therapeutics, — Externally  the  oil  of  turpentine  i*  very  much  em- 
ployed as  a  powerful  counterirritanL  It  is  useful  more  especially  when 
it  is  desired  to  act  upon  a  large  extent  of  surface.  When  a  very  iu' 
tense  permanent  local  impression  i^  required,  a  blister  is  to  be  preferred. 
Thus,  in  pkurisy  a  blister  may  \y^i  used,  in  bronchitis  tiir|jentine  stupes. 
In  preparing  the  latter  the  turpentine  should  first  be  warmed  by  setting 
the  vessel  containing  it  in  hot  waler,  then  a  piece  oE  flannel,  just  previ- 
ously saturated  wiih  hot  waler  and  wrung  out  as  dry  as  possible,  should 
be  dipped  in  the  turpentine  and  again  wrung  ouL  It  Ja  then  ready  lor 
application,  and  may  be  left  on  from  fifteen  minutes  to  hall  an  hour, 
according  to  the  sensitiveness  of  the  skin. 

Another  local  use  of  the  oil  of  turpentine  is  as  an  addition  Cu  tne- 
mata.  From  a  tcaspoonful  to  a  tablcspoonful  of  it  mi:^ed  with  double  lis 
amount  of  olive  oil  renders  opening  enemata  much  more  active,  espe- 
cially in  causing  the  expulsEon  of  flnitus.  Turpentine  enemata  contain- 
ing much  of  the  oil  in  a  small  bulk  arc  also  constantly  used  with  good 
effect  in  arousing  the  system  from  stupor  arising  from  narcotic  poison  or 
similar  causes. 

In  Mktrotian  of  the  bowels  turpentine  taken  by  the  stomach  is  often 
very  efficient,  probably  acting  locally  in  the  inteatinc,  and  in  old  gastric 
ulcers  good  results  are  sometimes  derived  from  its  use.  In  a  single  large 
dose  (half  to  one  Riiidounce,  with  an  equal  amount  of  castor  oil)  it  is  an 
efficient  vermifuge.  It  may  also  be  used  as  a  stimulant  in  iow  fevers^ 
particularly  when  the  tongue  is  dry  and  red. 

In  typhmd  or  evterk  frver  ic  without  doubt  acts  as  a  local  stimulant 
to  the  ulcerated  bowel,  besides  influencing  the  general  condition  of  the 
system.  There  are  two  conditions  or  stages  in  the  diseases  named  in 
which  it  is  especially  useful, — indeed,  is  of  incalculable  service.  About 
the  end  of  the  second  week  the  tongue  sometimes  becomes  very  dry, 
red,  chapped,  perhaps  coated  in  the  centre  with  a  brownish  fur,  and  at 
the  same  time  marked  meteorism  develops.  Ten  drops  (0.6  C,  c,  )  of 
turpentine  every  two  hours  during  the  day  and  every  three  hours  during 
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iJie  nigtit  will  m  the  majority  uF  cases  remove  tli^  bad  symptoms  DOtc£ 
Tlini  the  action  of  the  oil  is  largdy  a  local  one  is  shown  not  only  by  ihc 
arguments  of  ihc  introducer  o\  the  practict,  George  B.  Wood,  but  ab* 
bv  the  value  of  the  same  treatment  when  diarrhoea  persists  after  tlie 
acute  sl^ge  of  the  fever  iias  iiassed.  When  convalescence  is  prol 
whrti  there  is  a  constant  tendency  to  the  recurrence  of  diarrl 
whenn  in  other  words,  the  ulcers  of  Peyer'5  patches  are  slow  to  heal, — J 
turpentine  acls  almost  as  a  specific.  These  clinical  results  have  rec<?r 
scientific  confirmation  m  the  work  of  Thco.  Omdchcnko."  who 
that  the  bacillus  of  typhoid  feverwill  not  develop  in  air  containing  dili 
vapor  of  turpentine^  and  dies  when  the  atmosphere  is  saturated  with  the 
vapor.     Thymol  appears  to  be  even  more  active  than  is  turpentine. 

In  typhoid  hronchitis  and  pneumonia^  especially  as  interctirrcQl  ui 
typhus  fever  and  similar  diseases,  turpeniine  applied  externally  and  t^«ii 
internally  is  often  very  useful.  The  same  may  be  saiJ  of  the  low  form 
of  puerpctai /ei^^r.  In  this  diaease  the  abdomen  should  be  kept  cov( 
with  fomentations  of  the  oil  and  of  warm  water  alternately,  the  coi 
irritant  being  used  as  constantly  as  a  proper  regard  for  the  skin  of 
paiienC  will  allow.  Internally  it  should  be  given  in  very  lar^^  doses  ( 
to  fifteen  minims  every  two  hours). 

In  hemorrhages  from  the  stomach,  boweh,  or  limgs  turpentine 
acquired  celebrity,  but  it  is  hardly  so  much  used  as  formerly,  h  is  b 
the  ataxic  cases  thai  it  is  useful.  We  have  very  rarely  employed  it.  JS 
the  iw7  cf  erigeron  has  seemed  even  more  efficacious,  and  is  much  moie 
pleasant  to  the  patient.  In  purpura  ka^murrhagica  turpentine  has  been 
highly  praised. 

Oil  of  turpentine  is  never  employed  to  increase  the  flow  of  urine  ber 
the  purpose  of  aflecting  serous  effusions.      As  a  diuretic,  it  is  used  soldy 
\oT  its  local  influence  upon  the  organs.      Excasivc  diurcsri  someilmc^U 
apparently  dependent  upon  a  relaxed  condition  of  the  kidneys,  and  ua^H 
these   circumstances  oil  of  tiirpenrlne   may  be  of  service.      Ckr^mk  /y^^ 
Htis,  chronic  Q'sttlis.  and  gket  may  be  fjcncfited  by  its  lisc. 

In  giving:  turpentine  In  these  cases,  it  should  always  be  borne  in  mind 
that,  with  the  exception  of  caniharides,  it  is  the  most  actively  stimulatit^ 
of  all  the  diuretics,  and  must  be  employed  only  when  such  a  remedy  k 
called  for.  In  those  comparatively  rare  cases  of  an'riarj  incorith 
which  are  dependent  upon  debility  of  the  bladder,  turpentine  is 
times  of  great  service.  When  the  same  symptom  is  spasmodic,  the 
remedyj  of  course,  is  harmful.  In  absoluicly  passive  h<rrtut(uria,  in  im- 
patrnct,  in  certain  conditions  of  ^pcrrnnlcrrhfea^  and  in  amcnorri 
when  great  local  debility  exists,  turpentine  may  be  tried  with  fair 
of  its  heing  useful. 

ADMirfisTRATioN. — The  dose  of  turpentine  is  ten  to  fifteen  drops 
(0.6-0,9  *^-^-  >  i'^  emulsion,  given  from  four  to  six  limes  a  day.  U  glyc^ 
rin  and  oil  of  peppermini  be  added  to  the  emulsion  in  such  propOfllon 
that  half  a  leaspoonhil  of  ihc  one  and  one  or  two  drops  of  the  other  vc 
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Ulcen  with  each  dosE,  they  wiU  almost   completely  disguise  the  taste  of 
the  remed>'.      The  drop  of  turpentine  is  about  equal  to  half  a  mimniH 

h  has  been  asserted  that  oil  of  turpentine  b  a  powerful  bactericide  ; 
but  the  experiments  ot  Koch  and  o(  Christmas-Dirckinck-Holmfeld " 
appear  to  ahow  that  its  general  antiseptic  properties  are  feeble. 


COPAIBA— COPAIBA.     U.S. 

The  oleoresin  of  Copaiba  Langsdorffii  and  of  other  species  of  Co- 
paiba, large  trees  growing  in  Brazil.  Copaiba  13  a  yellovsbh  liquid,  ol 
varying  viscidity  according  to  age,  of  a  strong,  terebinth irialc,  peculiar 
odor,  and  a  bittern  burning,  disagreeable  taste.  It  mixes  uniformly  with 
absolute  alcohol  and  volatile  and  fatty  oils,  and  is  readily  dissolved  by 
ether.  It  contains  a  volatile  oil,  a  smalt  quantity  of  soft,  viscid  resin. 
about  fift>-  per  cenl.  of  a  hard,  acid  resia,  and  a  peculiar  crystallizaUe 
acid,  copaivU  add.  which,  according  10  Bematzik,  is  unimportani,  the 
activity  of  the  drug  depending  upon  the  olcorcsin. 

Phvstological  Action. — The  local  action  of  copaiba  is  that  of  an 
active  stimulant  or  a  mild  irritant.  When  taken  internally^  it  yields  its 
active  principle  to  absorption  and  elimination  through  the  kidneys.  The 
elimination  takes  place  slowly,  as  Bematzik  ^*  found  the  oil  in  the  urine 
as  much  as  four  days  alter  its  ingesdon. 

Upon  the  general  system  copaiba  has  little  influence;  eighteen 
grammes  of  its  volatile  oil  taken  in  three  doses  during  twelve  hours, 
caused  only  a  slight  elevation  of  the  pulse-rate  and  of  the  temperature, 
with  later  vomiting  and  purging,  and  sEill  later  burning  in  the  urethra 
and  strangury  ( Bcrnatzik).  In  susceptible  persons  the  evidences  of  the 
local  action  of  ihc  drug  are  more  marked^  it  causing  decided  symploms 
of  gastro- intestinal  irritation,  accompanied  by  marked  fever  and  irrita- 
tion of  the  urinary  organs,  such  as  strangury,  and  even  almost  complete 
suppression.  In  Bcrnaizik's  trials  fifteen  grammes  of  the  resin,  taken 
within  live  hours,  produced  violent  purging  and  vomiting,  with  much 
abdominal  pain. 

The  discovery  in  1841  by  G,  O.  Rey,  that  the  addition  ol  nitric  add 
to  the  urine  of  persons  taking  copaiba  will  produce  a  precipitate  re- 
sembling that  of  albumin,  has  led  to  much  discussion.  To  obtain  this 
precipitate  the  copaiba  must  be  freely  given.  As  shown  by  Bernatzik. 
the  precipitate  probably  consists  of  the  oxidized  oil  united  to  some 
urinary  principles.  The  £Opai^-rf>d  ol  Quincke  is  a  substance  found  in 
the  urine  of  persons  raking  the  oil  of  copaiba  ;  it  is  an  acid,  whose  salts 
have  the  property  of  reducing  the  oxide  of  copper  and  of  polarizing  to 
the  left,  and  may  be  a  source  of  error  in  the  diagnosis  of  diabetes. 
When  a  pure  copiba  resin  is  used,  although  the  copaiba-red  cannot  be 
delected  in  the  urine,  the  urine  still  responds  to  Trommer*s  test  for  sugar 

Aa  a  stimulant  to  the  gen  it  o- urinary  mucous  membrane,  copaiba  is 
dislinclly  more  active  than  buchu,  but  less  irritating  than  the  oil  of  tnr- 
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penline.  It  may  be  used  in  chronic  pyelitis  and  tysHiis,  bur  b  chiefly  em- 
ployed in  advanced  stiyes  oi  gonorrhiEa.;  if  administered  duiing  ihc 
hdght  of  the  inflammation  in  these  diseases,  it  is  liable  to  aggravate  ihe 
symptoms.  It  is  also  capable  oi  aSecting  other  mucous  membranes  than 
ihat  o(  Uie  genito-urinary  tract,  so  that  it  may  sompiimes  be  given  with 
advantage  in  eld  indolent  uUcrs  of  llie  atomach«  in  chronic  diatrhira  and 
dySf^tiUry,  in  advanced  branchitis^  and  especially  when  in  chronu  brcn- 
ehitis  there  is  very  free  muco- purulent  expectoration.  As  a  local  applj- 
cation  it  is  sometimes  very  advantageous  in  chronic  ckUbiidra  and  odier 
disease  of  the  skin.  In  doses  of  forly-fivc  grains  (3  Cm. )  a  day  the 
resin  is  said  to  be  actively  hydragogue  and  effective  in  dropsies  which 
are  not  dependent  upon  renal  disease.  Dose  of  copaiba,  half  to  one 
i^uidracbm  fa-4  Cc. ),  in  capsules  :  of  the  oil  (Oleum  Copaiba  U.S.), 
which  is  isomeric  with  oil  of  turpentine,  dght  to  fifteen  minims  (0.5-1 
Cc).  in  capsules.  Ma^sa  Copaiba,  U.  S.,  is  an  entirely  ioeli^"bIc 
preparation. 

CUBBBA— CUBES,     U.  S. 

The  unripe  fruit  of  Flper  cubeba,  a  climbing  plant  of  Java  and  other 
portions  of  the  East  Indies.  These  berries  arc  blackish- veined,  about 
the  size  of  a.  small  pea,  and  have  attached  to  them  a  short  stalk  thm 
or  four  lines  long-  Their  odor  is  aromatic  and  peculiar  ;  ihdr  uste 
wajin,  camphoraceous,  and  peculiar.  They  contain  cube^ii  acid,  at- 
be^n.,  volatile  oil,  and  resin^  and  are  fully  represented  by  the  oliicial  olco- 
resin.  Bernatzik"  has  found  that  cnbebin  is  inert,  which  is  in  accord 
with  the  statement  of  Heffter,"  that  cubebin  passes  through  the  ali- 
mentary canal  without  absoq^tion,  so  that  it  i^  possible  to  recovei  hem 
the  f^ces  almost  the  whole  amount  ingested. 

Cubeb  ia  a  local  stimulant  which  has  very  little  eflecl  upon  the  gen- 
eral system.  In  laige  doses  it  produces  a  gastric  and  gen tto- urinary  ini- 
tation  proportionate  in  seventy  to  the  amount  taken.  Like  copaiba,  il 
occasionally  causes  an  urticaria^  which  is  probably  due  to  the  gastric 
irrir«i.tion.  It  yields  to  absorption  and  elimination  (ts  active  principla, 
which  can  be  detected  in  the  urine  by  the  addition  oE  nitric  acid,  wh^a 
precipitate  resembling  that  of  albumin  occurs. 


rei^^ 


111  Demalzik'^  expenmepts  ten  grammes  of  magnesium  cubebate  tauseJ 
flight  acceleration  of  the  pulse  nnd  gatiirFc  ime^isiness,  with  increased  eliminaEbn 
of  uric  add.  Half  an  ounce  oJ  the  oil,  taken  in  Thirty-six  hour^  producied  v«ry 
decided  gastric  irritation,  with  Ihe  appearance  in  the  urine  of  the  oxidized  oil  in  Ihe 
fomi  of  a  ic&In.  and  a  very  great  decrease  in  iIk  elimii^atiou  of  uric  add.  Mast 
fifty  grammes  of  the  powdered  cubcb  tlie  gastro-imtstinal  irriiaiiun  was  mort 
nounced  and  the  nitric  add  precipitnte  in  the  urine  verj'  abundant. 


Cubeb  is  used  to  relieve  precisely  the  same  conditions  as  iscopAjba.) 
many  cases  the  best  results  arc  to  be  obtained  by  the  combined  employi 
of  the  two  remedies.      It  has  received  much  praise  as  an  internal 
in  chronic  ketnorrhoids.     It  is  useful  as  a  local  stimulant  in  the  relaxaiiod 
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ol  the  larynx  frequently  seen  in  public  speakers  following  slight  colds  and 
over-use  of  the  voice,  chewing  tlie  berries  often  bringing  relief  lo  the  throat 
and  tone  to  the  voice.  The  powdered  drug  may  be  used  as  a  snuff  in 
caryza.  In  this  disease,  as  in  all  oth(5rs,  cubeb  should  not  be  employed 
in  the  earlier  stages  before  secretion  has  been  established,  but  later  in  the 
affection  when  the  discbarge  b  profuse. 

The  dose  of  the  powdered  cubeb  is  from  half  lo  three  drachms  (a-it 
Gra/);  of  rhe  vol  alii  c  oil  r  Oleum  Cubeb-e.  U.  S.  ),  fifteen  drops  (i  C.c), 
given  in  capsules  and  gradually  increased  to  half  a  drachm,  unless  some 
effect  is  previously  produced  upon  the  urinary  organs  ;  of  the  fluid  ex- 
tract (EXTRACTLM  Ct  BEB,*:  Fliti ouM,  11.5-)-  ten  to  forty  minims 
(o.6-'2.5  Cc).  The  beat  preparation  is  the  olcoreain  (Oleore5I>A 
CuBEB.t,  U.  S.),  dose,  ten  to  fifteen  minims  (0.6-1  C.c.).  in  capsules, 
increased  as  required. 


Matico.    L'.  S. — Maiica,    the  dried   tops  of   the  Piper  angustifolium 
Peru,  contains  a  volatile  nil.  resin,  and,  it  is  said,  a  bitter  prindple, 
maiicin.     It  is  a  softish  mass  which  is  largely  employed  as  a  styptic,  and 
probably  acts  chiefly  mechanically,   coagulating  the  blood  in  its  inter- 
stices, adhering  to  the  wound,  and  thus  arresting  the  hemorrhage.      It 
has  also  been  employed  in  internal  hemorrhages  and  in  gomfrrho^a.     In 
these  affections  it  probably  acts  similarly  to  oil  of  turpentine,  although 
much  less  of  a  stimulant  and  much  more  feeble.      The  fluid  ejctract  (Ex- 
^^TRACTUM  MaTICO  Fluidum,  U.  S.  )  and  the  tincture  fTiNCTURA  Matico 
^ — ten  per  cent. ,  U.  S. )  may  be  respectively  given  in  doses  of  forty-five 
^Hpiiniins  (3  Cc.)  and  two  fluidrachms  (7  C.e.]- 
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Kava, — The  root  of  Piper  methysticLim  is  used  in  the  Sandwich 
Islands  as  the  basis  of  an  intoxicating  liquor  known  as  kava- kava,  kawa, 
or  ava.  It  contains  a  crystalline  principle  analogous  to  plperin*  which  its 
discoverer,  Gobley,  called  nieihystkin^  besides  an  acrid  resin,  for  which 
the  name  of  kai'in  has  been  proposed^  and  a  volatile  oil. 


r 


L.  Lewin^  dnds  thai  when  the  kava  resin  is  ivijectpd  into  the  frog  i1  produces 
very  pronounced  loss  of  sensation  nt  the  point  oP  injection,  due  to  a  par-ilj-ais  of 
the  peripheral  endings  of  the  sensory  nerves,  and  that  Eifler  the  absorption  ol  the 
remedy  there  Is  loss  of  \'oluniary  motion  ;ind  reflen  aclivicy,  which  is  chiefly  of 
spinal  origin.  In  esperimenK  niade  upon  the  warm-blooded  atiimal*  he  obtained 
similar  phenOTnena.^namelyf  local  aireslhesia  at  the  point  of  injection,  followed, 
after  absorption,  by  genera!  paralysis,  due  to  a  direct  depression  of  the  motor  side 
of  the  spinal  cord,  the  motor  nerves  and  tlie  muscles  remaining  intaui.  Acconling 
to  Dario  Bald i,^"  the  active  principle  of  tava  produce  in  the  dog  a  very  short 
period  of  excitement  of  the  sensory  nerves^  followed  by  a  complute  paralysis,  at  a 
when  the  whole  motor  system  still  responds  to  stimuli. 


Tn  small  doses  kava  is  said  Co  act  as  a  stimulant  tonic,  bat  when  taken 

in  large  amounts  to  produce  an  intoxication  which  differs  from  that  caused 

alcohol   in  being  silent,   drowsy,   and  without  emotional   exaltation. 
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The  great  loss  ci  muscular  power  which  is  said  lo  follow  kava  debuucll 
in  those  unaccustomed  to  ihe  use  of  the  drug  ^hows  tliat  its  influence 
upon  the  spinal  centres  in  man  is  the  same  as  in  other  maramala.  Ac- 
cording to  Baldi,  Randolph,  and  Lewin,  the  resin  of  kava  is  a  local 
amslhetic  of  extraordinary  persistency  of  action,  but  it  appeaj^  to  be 
too  irritant  for  practical  use.  A  decoction  of  the  root  is  u^ed  id  Oceaxiica 
very  largely  in  the  treatment  of  gi^norr-hxa,  and  its  ^'-aJue  has  bceo 
strongly  affirmed  by  Sann^,"  The  dose  of  the  root  itself,  given  in  di 
tion.  is  half  a  drachm  three  or  four  times  a  day  ;  of  a  fluid  extract, 
a  fluidrachm  (2  Cc), 
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CaNTHARIS.  —  Caiilharides   is   considered    elsewhere    in    detail    (see 
Epispast[CS),  and  it  is  only  necessary  here  to  say  a  few  words  m  rcgvd 
lo  its  use  in  diseases  ol  the  genito-urinary  tract.     The  active  principle  of 
Spanish   flies  is  certainly  eliminated  by  the  kidneys,  and   acts  therefore 
locally  upon  these  organs,  as  well  as  upon  those  over  which  their  seoe- 
lion  flows.      The  influence  exerted  hy  this  means  is  simply  one  of  inteme 
irritation,  cantharides  being  an  irritant  to  these  organs  in  any  do&e  suffi- 
ciently large  to  have  aii  effect.      Indeed,  of  all   the   official  drugs  can- 
tharides is  the  most  actively  irritant  to  the  kidneys  and  their  subordinate 
organs.      Consequently  it  is  employed  only  when  an  intensely  stimulant 
action  is  desired,  as  in  obstinate  ghtt,  in  which  affection  it  is  often  com- 
bined very  advantageously  with  the  tincture  of  ferric  chloride.      In  pyt- 
lUu  and  eystilis  it  is  verj"  rarefy  indicated,  but  may  be  cautiously  used 
in  very  chronic  cases.     The  tincture  of  cantharides  is  the  only  preparatJOn 
used  internally,      (See  Epispastjcs. ) 
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FAMILY   V,_DIAPHORETICS. 


Diaphoretics  are  those  medicines  which  are  employed  to  increase 
the  action  oF  tht?  skin,  ll  \s  scarcely  in  place  Uere  to  discuss  the  rrsulls 
of  suppression  of  the  functional  activity  of  the  skin  or  the  importance  ol 
the  sorface-tliinination  to  the  system.  It  does  seem  well,  however,  to 
call  attention  lo  ihe  fact  thai  the  perspiratory  glands  h^ve  a  double  func- 
tion tO'  perform^ — that  of  climtnatLOrii  already  alluded  to,  and  that  ol 
keeping  down  the  temperature  of  the  body  during  exposure  to  beat. 
When  a  man  enters  a  Turkish  bath  the  temperature  of  which  is  perhafs 
i6o*  F, ,  or  when  he  works  in  ihe  sun  on  a  very  hot  day.  ihert  is,  if  he 
be  used  to  such  exposure,  little  or  no  rise  in  the  temperature  ol  the  body, 
because  the  surface- glands  secrete  sweat  so  actii^ely  as  to  expose  a  gr^' 
amount  for  evaporation,  and  by  the  conversion  of  so  much  water  into 
vapor  such  an  amount  of  heat  is  absorbed — i.a..  converted  from  heat 
into  repulstve  force — that  the  body  is  cooled.  The  reason  that  c^toa 
moderate  degree  of  heat  in  a  moist  atmosphere  is  intolerable  is  because 
evaporation  cannot  lake  place. 

From  what  lias  already  been  slated,  it  is  obvious  that  the  use  ol 
CTttemal  heat,  or  rather  exposure  to  a  hot  atmosphere,  is  a  powerful 
means  of  producing  perspiratJon.  It  may  be  applied  either  in  the  form 
of  the  Turkish  bath,  in  which  the  ajr  of  the  hot  chamber  is  very  dry,  or 
in  the  Russiafj  or  vapor -itaiJi,"^  in  which  the  atmosphere  is  surcharpfd 
with  hot  vapor.  Neither  uf  these  baths  has  any  other  physioli 
property  than  that  of  a  sweat- prod ucer. 

Met-waler  baths  offer  another  very  successful  method  ot  indudfr^' 
profuse  perspiration.  The  paiient  should  be  placed  in  a  bath  of  about 
lOo"  F.,  and  remain  there  from  fiiteen  lo  twenty  minutes,  during  which 
time,  by  the  repeated  addition  of  very  hot  water,  the  temperature 
should  be  raised  to  iio^  F.,  or  \o  such  point  as  the  patient  can  endure. 
Warmed  blankets  having  been  plentifully  provided,  the  sick  man  should 
be  lifted  from  the  bath  into  them,  be  closely  wrapped  up,  and  so  ti 


^cau*e 

weriul 

1  form 
ry,  or 


tc^U 


■  For  home  use  llieri'  are  In  Ih*  rnnrbpT  various  "  Cabinet  Baths,"  sn  called,  wMf* 
nflord  a  c^»1■[lp  and  efficicnT  mran^oj  j(i\uin  vapor-balhSr     Tht  lerni  Turfcreh  batht^herr  ■ 
appli^  lo  the  bath  u^eJ  in  lhi«  country  under  timt  name-     TbJ«  bjilh  appears  nul  tabea 
copy  uf  the  Oritnlal  lint li,  but  mer*"ly  ,i  dprivnliv*  from  11      Wriiers  nffimi  ihchiiiiilH 
East  Ihe  BUilarium*  or  a^eattnt^-c^ambpr,  mrefy  ha?  a  ti^mp^ralorr-  ol  mqre  than  ^  F- ' 
in  London  we  have  been  in  ^  TurlcLah  twkth  nl  30d*  F   ;  from  140"  lu  160"  F,  is  *  comBHiaj 
leni[f«rr;iLuTe  in  American  batli4 
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iJircc  or  four  hours  bclore  being  transEorred  lo  the  usual  bed.  According 
lo  A.  Steflen/  alter  this  use  ol  the  bath  the  body  has  been  proved  to 
undergo  loss  of  weight  continuaualy  for  one  or  two  days. 

The  popular  belief  that  after  a  sweat  there  is  a  greater  liability  than 
usual  to  take  cold  appears  lo  us  10  bt  well  founded  :  care  must,  there- 
fore, be  exercised  to  avoid  exposure  after  the  hot  bath  of  any  kind.  The 
liability  lo  take  cold  may,  however,  be  overcome  by  the  uac  of  the  cold 
douche  or  p]unge-bath. 

The  possibilities  of  the  hot-water  bath  as  a  therapeutic  measure  are 
probably  much  greater  than  is  ordinarily  recogniied.  In  severe  hums, 
in  HcrvQtis  shock,  and  in  various  skin  diseases  ^onLinuous  immersion  would 
probably  often  be  found  of  the  greatest  service.  According  to  Baeli,' 
the  baths  which  are  habitually  taken  by  the  entire  native  [nipulaiion  of 
Japan  are  at  a  very  high  temperature  (109°  to  114"  ¥.),  and  the  immer- 
sion continuous  during  the  whole  evening.  The  mouth  temperature  rises 
to  T04**  or  105*^  F  .  whilst  the  pulse  becomes  very  full  and  increased  in 
frequency!  with  marked  evidences  of  rdaj^tion  of  the  arteries.  When 
there  is  a  high  grade  ot  atheroma^  the  softening  of  the  arteries  after  an 
hour's  bath  is  very  pronounced.  Baelz  believes  that  there  is  no  increase 
in  the  elimination  of  nitre^genuus  matter,  and  that  the  Japanese  cu&tuui  is 
extremely  useful,  because,  the  winter  being  cold  and  the  houses  not 
heated,  the  people  lose  bodily  heat  during  the  day,  and  for  two  pennies 
^n  the  evening-  acqnirtr  a  supj>ly  of  heat  which  lasts  through  the  night. 

Profuse  sweating  ib  always  more  or  less  eihausiing,  but  is  not  nearly 
so  much  so  as  purging,  and  therefore  may  be  pracUaed  in  dropsical 
patients  too  ieeble  to  allow  of  the  use  of  purgatives.  The  hoi  baths  are 
not,  however,  altogether  free  from  danger  or  objection.  Sometimes  in 
the  Turkish  and  Russian  baths  the  patient  fails  to  sweat  freely^  and  a 
feeling  of  distress,  a  bounding,  rapid  pulse,  and  perhaps  severe  headache 
develop  themselves  :  under  these  circumsiances  the  bodily  temperature 
rises,  and  a  fever  develops,  which  may  go  on  to  the  production  of  a  true 
'*  thermic  fever/"  and  perhaps  terminate  in  sudden  death,  This  is  an 
exceedingly  rare  result,  and  one  that  can  never  occur  if  the  patient  is 
removed  from  the  hot  chamber  so  soon  as  any  unpleasant  symptoms  are 
manifested.  Sudden  death  has  been  recorded  once  from  "sunstroke" 
in  a  patient  while  taking  the  ''  Turkish  bath,"  also  once  from  "conges- 
tion of  the  lungs."  ' 

The  use  of  hot  baths  of  any  kind  is,  of  course,  contra- Indicated  by 
the  existence  of  fever  ;  but,  according  to  Sleffen,  the  hot-water  baths  are 
pre-eminently  contra  "indicated  by  the  existence  of  congestion  or  cpdema 
of  the  lungs,  or  of  a  tendency  towards  these  disorders,  since  under  such 
circumstances  the  bath  greatly  increases  the  disease,  or  precipitates  a 
perhaps  fatal  attack.  Our  own  experience  corroborates  these  state- 
ments. We  have  seen,  under  the  conditions  mentioned,  the  most  fright- 
ful dysprcea  result  from  the  use  of  the  hot-water  bath.  If  disturbance  of 
the   respiratfon  comes  on  during  the  bath,  the  patient  should  immedi- 
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and,  if  the  symptoms  be  urgent,  cold  water  shoidid  bt 
the  head,  neck,  and  chest.  Severe  cardiac  di&e^t$«  k 
.  vm&ft^Ddicatiof  1  Ijoih  to  the  Turtcish  and  Russiein  or  v^por-baih. 
water  may  act  as  a  diuretic  by  increasing  the  fluidity  and 
fli  blood,  so  may  it  also  act  as  j^  diaphoretic,  provided  that  it  cs 
to  the  skin  by  being  itself  given  a'arm  and  aided  by  the  usr  ti 
beat  ;  henc^  the  importance  of  hot  drinks  when  it  ts  desired  to 
(rec  sweating.  The  colhquativc  so-called  "  night-swcaii"  dt 
^Msis  are  undoubtedly  largely  due  to  a  paralytic  weakening  of  ib< 
Uood'vesseta  of  the  akin.  Ii  similar  manner  neonite.  veratrum  viride, 
Mtar  emetic^  and  other  substances  which  profoundly  affect  the  vado^moCOf 
system  produce  a  free  sweating  which  resembles  that  often  &eea  in 
lapse  from  other  than  drag  causes. 

Diaphoretics  are  employed  in  the  practice  of  medicine   to  Fuliil   ihe 
following  indieationa  : 

First.  To  arrest  forming  diseases  of  net  very  severe  type,  probata 
by  eausing-  a  flow  of  blood  to  the  surface,  and  ihcrcby  relievitig  ali 
internal  congestions,  and  possibly  by  eliminating  principles  which  ha 
been  retained  in  the  blood  instead  of  being  excreted  as  they  ought  to 
have  been.  \ti  general  cold,  in  fnuscular  rhrumaiuin^  in  suppressed  men- 
^ru/itiffa,  and  odier  results  of  exposure  to  cold  and  of  checked  perspira- 
tion, the  diaphoretics  afiord  the  most  efficient  means  at  our  commatid  \nr 
restoring  the  normal  functions. 

Second.  To  favor  absorptwn.  In  rf^-qSjythe  diaphoretics  are  of  vefy 
great  value^  often  aiding  diuretics  and  purgatives  in  ejecting  a  cure,  ftwl 
sometimes,  when  these  fail,  or  when  circumstances  forbid  their  use, 
rescuing  the  patient  from  impending  deaih.  None  of  the  medicinal 
diaphoretics  except  jaborandi  is  of  suihcienl  power  to  be  relied  upofi 
in  dropsy.  The  Turkish^  the  Russian,  and  the  hot-water  batli  are  capa- 
ble of  producing  sufficient  sweating  to  cause  absorption  of  dropsical 
fluid,  but  imist  be  vigorously  employed. 

Third.  To  aid  in  the  suSsidenee  of  diseaises  which  naturally  paas  ofl 
with  a  sweat.  The  chief  use  of  diaphoretics  lor  this  purpose  b 
•miasmaik  fevffs,  es[;iecially  in  the  reinittrni  form  of  the  affection,  whefl 
the  sweating  stage  falls  to  develop  itself  thoroughly  and  the  paroxysms  lun 
into  one  another.  Even  in  the  single  paroxysm  of  tnUrTniftent  fev^r,  by 
hastening  the  closing  stage,  diaphoretics  will  often  shorten  the  paroKyttH 

Fourth,  Tff  c/imfntttr  noxiatis  maieriais  from  the  blood.  The  oM 
humoral  idea  that  the  groundwork  of  such  diseases  as  fe\'ers  is  a  dis- 
tinct taaferirs  morfsi  which  can  be  eliminated  from  the  blood  has  no 
sufllicient  demonstration  to  be  accepted*  and,  although  diaphoretics  do 
good  \xi  fevers^  yet  it  cannot  be  granted  thai  it  is  in  this  manner,  TV 
very  great  pow^r  of  increased  diaphoresis  in  cooling  the  body  thmugfc 
surfcice-cvapo ration  has  already  l>een  dwelt  Li[)on,  and  much  of  the  good 
effected  by  diaphoretics  in  diseases  of  high  temperature  probably  has  ica 
origin  in  this  iMJwer, 
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Modern  science  seeitis  clearly  to  point   out   that   d]a.phoretic3  may 

aid  in  sepanting  from  th^-  blood  retaineii  secretions,  ami  may  to  some 
extent  repUcc  the  action  oE  the  kidneys  when  these  oi^ana  are  disabled 
by  disease. 

In  1851  SchuUin*  discovered  Lirca  in  ihe  sweat  o[  palienls  suflcriHK  iront  The 
collapse  of  cholera.  Not  only  hiLK  Ihe  di^overy  of  Scholdn  been  confirined  by  llie 
researches  ol  G.  O.  Ree5."  of  Fi«l!er  *  of  HTrirhspningH'  of  Kailp  and  Jiirgensen." 
oJ  Leube,' and  ol  C,  Deininger,"  but  tt  lias  also  hten  abundantly  proved  that  the 
skin  excretes  urea  freely  during  the  advanced  stages  of  Brighl's  disease,  and  also 
during  the  partial  urinary  suppression  of  scarlatinal  Je:>quanialive  nephritis.  The 
urea  in  renal  disease  may  even  form  a  di»5tlnc:t  crystalline  powder  on  Ihe  stin.  but 
it  is  nasi  abundant  about  the  mouths  oi  the  fiwe^kE-glandfi.  We  believe  Landerer 
was  the  first  to  announce  that  urea  Is  present  in  the  sweat  of  healthy  persons  ; 
and.  although  dcclleiit  chemists  have  bcrn  unable  tu  detect  it,  its  presence  al 
times  can  no  longer  lie  denied,  since  it  has  been  found  noi  only  by  Tenderer,  but  also 
by  Funlce^'  in  1S5S,  by  Mefssner,"  and  by  Leulw  ;  Fourcroy  (quoted  by  Rees)  hd^ 
also  found  it  in  the  fiwcat  of  horses.  By  a  scried  of  ehiboralc  experiments,  Leube 
has  rendered  it  probiible,  if  he  has  not  actually  proved,  that  in  health  there  is  such 
a  relation  between  Ihe  skin  and  Ihe  kidtieyi  thai  when  the  foriin^r  15  very  active  the 
latter  evcreie  les^  Ihsn  Ihe  narmiil  amount  of  urea. 

When  to  the  facts  already  cited  are  added  the  observation  of  Crie- 
singer*  that  in  diabetes  the  perspiration  contains  sugar,  and  the  well- 
known  circu instances  ihal  in  rheumatism  the  sweat  contalna  lactic  acid, 
and  in  jaundice  biliary  products,  the  value  of  diaphoretics  as  a  means  of 
getting  rid  of  retained  excretions  becomes  manifest.  For  this  reason, 
in  Bright' s  dtsfasif.  especially  of  the  aciite  form,  they  are  of  the  greatest 
value,  acting  beneficially  in  three  diflcrent  ways,— by  drawing  the  blood 
to  the  surface,  and  thereby  relieving;  any  internal  cong;c3tion3  of  the 
kidneys  or  other  organs  that  may  exist  ;  by  promoting  the  absorption  of 
I      dropsical  cSualons  ;  and  by  elimiiLating  retained  secretions. 

PILOCARPUS.      U.S\— JABORANDI. 

This  drug,  which  has  long  been  employed  by  the  natives  of  South 
America,  received  its  first  rotice,  under  the  various  names  of  Jabonxndi, 
Jagitarandy ,  and  Jafnguarandi,  from  T.  ].  H-  Langgaard  in  hLs  Die- 
cicnario  de  Mcd^cina  domeslica,  Rio  Janeiro,  1865,  It  attracted  no 
attention,  however,  until  1S74,  when  it  was  brought  to  Paris  by  Cou- 
linho.  The  leaves*  altme  are  official  ■  of  them  there  are  in  comttierre 
two  varieties  :  the  Rio  Janeiro  Jaborandi,  which  la  believed  to  be  the 
product  of  Pilocarpus  selloanus^  and  the  Pernambuco  Jaborandi,  the 
product  of  P.  jaborandi.  The  two  varieties  agree  in  that  the  leaver 
are  oval,  oblong,  and  entire.  Four  to  six  inches  long  and  one  and  a 
half  to  two  inches  wide,  with  a  bilter  taste  and  a  hay-like  odor  :  they 
differ  in  that  the  Rio  Janeiro  leaves  have  a  tendency  to  become  obovate 

•  Under  the  name  of  Jabarancf  i  vnrjuu?  dru^s  Qthc?r  than  ihf  product  of  Pifocarpus 
are  gold  in  Brruil.  As  lh«  Pilocarpus  pmnalun  hojibeen  found  to  he  actlTc  vuhtn  grown 
in  France,  it  ts  prahable  (hat  the  Jaborandi  plant  miK^I  he  iiuircca&fully  cultivated  in  our 
Southern  State*.     F*nerich»  ihtriim.  fffin.  troffumschri/i,  1875)  found  ihcwood  inert. 
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its  roTmal  proportion,  the  amouni  diniiniited  in  ihc  sweating  being  psti- 
miiteJ  at  from  ten  to  fifteen  grains.  Hardy  and  Ball "  believed  that  in 
their  experinieiits  the  average  amount  oj  urea  eliminated  bj'  the  skin  was 
seventeen  grains. 

Jattornndi  ap(H?ars  to  have  an  extraordinary  influence  upon  secreting 
glandst  not  only  in  the  slcin  but  ahnost  throughout  the  whole  body, 
The  nasal  mucus  is  often  greatly  increased.  The  assertion  of  Pilicier,** 
that  in  a  dog  with  a  gastric  listul.t  the  gastric  juices  were  greatly  in- 
creased by  the  drug,  Is  in  conformity  with  the  free  vomiting  oF  large 
quantities  of  glairy  secretion  which  it  causes  in  man.  Morat  ^'  has 
noied  a  temporary  increase  of  the  sugar  in  the  blood,  an  evidence  that 
the  glycogenic  function  of  the  liver  ia  stimulated.  The  suprarenal  cap- 
sules appear  to  share  the  action  of  the  drug,  since  Augusie  Pettit "  has 
noticed  that  in  animals  poisoned  by  jaborandi  there  is  marked  conges- 
tion and  swelling  of  these  bodies.  On  account  of  the  antagonism  be- 
tween the  skin  and  the  kidneys  the  diaphoretic  dose  of  pilocarpine  may 
cause  a  decrease  in  the  urinarv  flow»  but  the  assertion  of  Gubler  that 
the  alkaloid  administered  in  very  small  repeated  doses  has  a  marked 
diuretic  influence  has  received  clinical  confirmation.*  According  lo 
Gottlieb,"  pilocarpine  causes  an  increase  of  both  the  watery  and  solid  con- 
stituents of  the  pancreatic  secretion. 

There  appears  to  he  some  relation  between  the  flow  ol  aaliva  and 
that  of  perspiration  produced  by  jaborandi :  if  the  one  13  very  profuse 
the  other  is  often,  but  not  always,  correspondingly  scanty.  Sometimes 
the  salivation  almost  replaces  the  sweating  (  F^r^ol  ")  ;  very  Jrequcntly 
it  commences  before  the  sweating,  and  often  it  is  more  persistent 
During  it  the  mouth  is  warm,  and  there  is  often  a  feeling  of  icnseness 
about  the  tnyxillary  glands.  The  saliva  contains  an  abundance  of  salts 
and  of  ptyalin,  as  well  as  a  small  excess  of  urea,  Pilicicrt  it  ta  truc^. 
states  that  the  proportion  of  albuminoos  ccmpoimds«  and  especially  o( 
potassium  sulpkocyanide,  is  much  diminished,  but  in  Robin's  analyses 
the  proportion  was  even  beyond  the  nonnal.  and  Ch.  Bougarel  has  by 
careful  experimentation  shown  that  the  power  of  jaborandi -saliva  in  con- 
verting starch  into  sugar  (s  equal  to  that  of  the  normal  secretion,  Ac- 
cording  lo  J.  N-  Langley,  in  the  frc^  the  mouth  and  skin,  after  ihe 
exhibition  of  jaborandi,  become  covered  with  a  viscid  secretion  ;  In  the 
dog,  the  rabbit,  and  the  cat  there  la  profuse  salivation. 


•  Much  inlercst  attaches  to  thr;  ctTcct  of  jatfordndi  upon  urca-climmaEioa,  but  it  can- 
not be  coruidcred  aadctcrmiaed,  cxqcpl  that  in  varioua  iliacues  the  cornbipcd  rena]  ah  J 
dermal  climinallan  19  greatly  inert AAcd  b/ the  dnjj(.  I^Iardyand  B^l  alalc  that  in  h^aliU 
urea'dicninaiioa  from  tK?  kidoeyg  is  dimmtAbcd  by  the  druE»nhiti;  Tywin  and  Bnicd 
have  fuunJ  it  iacrtased  both  in  health  end  tn  dbciise.  The  cuperiiucala  hflTC,  Luwcvrc, 
been  too  few.  and  especially  the  condilCona  q\  thcji  performance  loo  Ian,  for  much  im- 
portance to  be  attached  lalhem.  An  the  tcaullcf  cxpcrinacnta  upon  the  lower  alumalBt  J. 
Horbaczt^wski  {  Therap.  Gaz..  1S93)  hclicvcs  that  then'  lit  a  dialinc)  relation  between  the 
Elimtnalik^n  oF  uric  acid  and  the  numberof  Ic^ucocytesin  t^le  Uood,and  thai  piljcafpitie  m 
proper  dnae  SncrcoBfa  the  sice  of  the  apleen  and  in^rcoAc?  also  ihc  number  oF  Leucocytes 
In  the  blocHJ  and  the  quantity  of  uric  add  eliminalcd. 
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ly^  Mdckin  of  pilocarpine  in  LncreasiD^  secretion  is  direct  and  upon 
themselves.  The  salivary  glands  arc  affected  etjitally  before 
section  of  all  of  the  salivary  nervw  (I^angley"  and  Carvilie," 
by  Schwann  "  ) ;  also  when  the  drug  ia  injected  directly  into  the 
and  prevented  from  entering  the  general  circulation  (Langle^), 
JfcBEOfding  to  the  elaborate  experiments  oi  Langley  upon  cats  poisoiied 
piloearplne,  slimiilatioTi  of  the  chorda  tympani  or  of  the  sympaihecic 
causes  respectively  some  increase  or  lessening  of  the  secretloo,  b«l 
this  increase  or  lessening  is  not  nearly  equal  to  that  which  occurs  in  ibe 
normal  ammaJ,  and  is  due  to  the  aciion  of  the  nerves  upon  the  cjrcul^ 
tioH)  and  not  to  any  influence  on  their  secretory  fibres.  Very  larg«^  doso 
of  the  drug  injected  into  the  gland  immediately  arrest  the  secretion,  and 
doses  of  less  size  given  in  the  same  way,  orhHe  increasing  secretion,  para- 
lyze both  chorda  tympani  and  synipalhetic  nerve,  so  Uiat  stimulaiion  of 
them  has  no  effect.  It  is  probable  from  the  la^t  fact  that  jaborandi  ha» 
an  action  upon  the  secretory  gland-cells 

Although  the  evidence  just  deduced  indicates  that  an  influence  is  exened  bf 
jAborandi  upon  ihe  gland-cells,  the  fact  that  atropine  arreSLs  the  jat>orAndi  salrvacy 
secretion  prevents  us  from  considering  it  entirely  settled  that  the  drug  does  so  at 
upon  the  snlivary  glond-ccU*;  rather  than  upon  the  peripheral  nerve-«ndings,  uncc 
there  is  reason  for  believing  that  atropine  acta  upon  the  ner\'e-cndir^:s,     Fuchsingo 
(confirmed  by  Nawiucki)  has  found  that  secnon  of  the  nerves  of  the  cat's  leg  did 
not  prevent  Ihe  paw>;  from  sweating  when  Jaborandi  was  exhibiied.      This  democv 
strates  that  the  action  of  the  drug  is  peripheral,  not  eenUie.    Five  or  six  da,yi  afto 
the  section,   vrhcn   tlie   peripheral    nerve-endings  had  undergone    degeoctatiofk 
Fuchsinger  found  that  jaborandi  wa>i  unable  to  excite  swealitig.      Tlits,  hou-ei<er 
can  hardly  he  considered  ro  prove  alHotul^ly,  as  Fuchsingpr  "^  assorts,  that  the  dras 
acts  upon  the  peripheml  nerve-endings  and  not  directly  upon  the  glandular  relb 
themselves,  slT\{:t^  \t  is  probable  that  these  gZandufar  cclU  shared  the  ajutotnicd 
change?5  of  the  nervt»endiTigs, 

Jabomndi  appears  to  stimiJate  the  nutrition  ol  the  hair^  and  Pren- 
tiss,"* of  Washington,  has  reported  several  cases  in  which  the  continued 
internal  use  of  pilocarpine  caused  ihc  hair  to  become  exceedingly  coam 
and  to  change  its  color  from  light  to  dark.  H,  Rasori  "  has  noticed  4 
tubercuUied  eruption  apparently  produced  by  jaborandi.  M,  Grocco" 
has  found  that  pilocarpine  hypodermically  injecled  or  locally  applied  seO' 
sibly  affects  hysterical  anaesthesia. 

Tempfrahtre. — Robin  affirms  that  before  and  during  the  early  sCa^   \ 
of  the  sweating  from  jaborandi  the  temperature  rises  i*   lo  a*  F,,   bM 
afterwards  falls  as  much  below  the  normal  point  and  remains  dcproscd 
ior  one  or  two  days.      This  primary  rise  of  temperature  has  been  noted   ' 
by  other  observers,*  but  is  frequently  absent  altogether  or  very  trifUng.f  j 

'  See  Ringer  {Laneei.  187J.  L  157).  GreejiP  (Ffiita.  Jffrf-  7T]Wrj,  vi.  36).  Smtii  \E^ 
tin,  hlin.  H'ochens..  ift77.  Ml),  PlHclcr  {Med.  CetMralbl.,  iftA-IWK  add  Webet  [  ffirf, 
770)'  Pitlcicr  iiDicd  ihnl  the  riBb  occurred  In  Lbe  aiilla.  but  net  in  the  rcdum  :  ibMinidU 
itidi^Atc  that  it  is  a  lucal  ph^noineiton.  the  resuU  uf  b  hcallijg  of  (he  SHr/a^r,  OOltf  Uv 
inFrriar.  of  llic  IkkIv, 

t  Consult  Riex«'  iBerliit.  /Hin.  iVMAem..  i8j5.86>,  Bardcaliewvr(yMA.  tV>rj. 
AviMihmanii  {/di'J.,  353J, 
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The  subsequent  fall  of  tempeiature,  which  is  a  constant  phenomenon, 

probably  depends  in  great  porti  or  altogfcther,  upon  the  I033  of  heat 
durmg  the  sweating- 

Circulation. — The  action  of  jaborandj  upon  the  circitlalion  has  beeD 
studied  by  Langley,"  E.  Leyden,"  Kahler  and  Sayka,"  and  Harnack 
and  Meyer."  The  phenomena  noted  by  these  observers  are  in  most 
respects  in  accord,  but  Kahler  and  Sayka  using  the  extract  of  jaborandi, 
and  E,  Leyden  coninjercial  pilocarpine,  hav^e  found  the  pulse  either  as  a 
constant  or  occasional  phenomenon  at  first  increased  in  its  rate,  while 
Harnack  ^'  has  never  seen  this  with  chemically  pure  pilocarpine,  h  has 
been  shown,  however,  by  E.  T.  Reichert*'  that  the  result  reached  by 
Harnack  was  not  due  to  the  purity  of  the  alkaloid,  but  to  hia  not  having 
used  sufhciently  minute  doses.  According  to  Reichert's  experiments, 
the  minute  dose  increases,  the  large  dose  decreases,  the  pulse-rate,  there 
being  a  broad  Ihic  between  the  two  effects  in  which  the  pulse  is  normal. 
Immedialely  after  the  injection  of  the  alkaloid  into  the  jugular  vein  the 
arterial  pressure  falls,  but  in  a  few  moments  the  characteristic  phenomena 
of  a  slow  pulse  with  increased  arterial  pressure  come  on.  This  slowing 
of  the  pube  is  not  prevented  by  previous  section  of  the  pncumogaslric, 
but  is  at  once  set  aside  by  an  injection  of  atropine  (Langley,  Leyden, 
Harnack  and  Meyer),  as  is  also  the  diastolic  arrest  of  the  heart  which  pilo- 
oirpinc  produces  in  the  frog.  Harnack  and  Meyer  therefore  believe  that 
in  both  the  frog  and  the  mammal  the  chief  cardiac  influence  of  the  alka- 
loid is  exerted  upon  the  intra-cardiac  inhibitory  ganglia  ;  but  Ringer" 
finds  that  jaboiandi  and  atropine  act  antagonistically  upxin  the  ventricles 
separated  from  the  auricles,  and,  as  the  ventricles  contain  no  inhibitory 
ganglia,  some  other  explanation  of  the  antagonism  must  be  found.*  The 
rise  of  the  arterial  pressure  is  stated  by  Harnack  and  Meyer  10  be  pre- 
vented by  the  use  of  curare  and  artificial  respiration,  and  to  be.  there- 
fore, a  secondary,  not  a  direct,  result  of  the  drug's  action  :  il  is  probably 
due  to  the  convulsive  muscular  contractions  produced  by  the  drug.  In 
the  latter  stage  of  the  poisoning  the  arterial  pressure  falls.  As  in  the 
experinienls  of  Harnack  and  Meyer  asphyxia  in  this  stage  did  not  cause 
rise  of  pressure,  although  the  heart  appeared  still  to  retain  its  force,  the 
vaso-uiolor  system  is  probably  paralyzed,  a  conclusion  confirmed  by  the 
later  experiments  of  Reichert.  The  pulse  still  continues  slow,  although, 
according  to  Harnack,  the  vagi  are  completely  paraly^ed. 

^^j/jVa^/ffB.— According  to  the  experiments  of  Moral  and  Doyon," 
pilocarpine  produces  a  dbtinct  slowness  of  the  respiration,  and  as  a  re- 
spiratory poison  is  the  antagonist  to  atropine,  "f 

*  ninccf'f  CKjilanatioii  9cem»  At  prvscnl  Lli«  moal  probable-  It  is.  that  pDocan^oe 
paralyfca  the  hcarl  by  combinirig  wilh  the  molecules  cf  the  ficito-molcr  apparatus  and 
oF  the  musculai  tiasuc,  and  tbul  alropioc  displaces  tlie  pilocarpine  acd  ihcrrbj'  subaU- 
lulcs  \\s  own  action. 

t  H.  Dftaer  [Ar^ti./.  Exfter.  Path.  u.Pharm.,  J891,  in,)has  e  apcri  mem  ally  fcmrid 
thHl  piHjcarpine  iDdTkctl])'  iocrEaaca  llic  oxygen  in  the  bIt  o(  the  awimmint  btaddcr  of 
the  carp. 


7ro 


LOCAL   REMEDIES. 


Srxua/  Organs. — Jaliorandi  does  not  appear  to  have  any  power  over 
the  sexua]  organs,  except  the  pregnant  womb.  Cases  of  aboriion  duna^ 
its  wity  hflve  been  reported  by  Masmann  [quoted  by  Larv^nd  ")  and  by 
Schanta,^  but  in  the  hands  nf  other  observers  the  drug  has  appeared  Id 
have  lutlc,  if  any,  abort  If  acicnt  influence,  und  Hyernaiuc  and  Chamefil 
have  found  it  poweriess  in  the  lower  animals  (quoted  by  Lar\'and)_  When, 
however  the  pregn^int  female  is  at  her  full  term,  the  drug  may  aifect  ihc 
uterine  contractionSj  as  Larvand  and  others  have  noted  an  increase  o( 
the  pains,  or  even  a  precipitation  of  labor,  both  in  women  and  in  tfac 
lower  animals.  Nevertheless,  the  oxytocic  powera  of  jaborandi  are 
lecble.+ 

Mc(ar  System. — In  man,  muscular  tremblings  have  been  o 
during  the  action  oJ  jaborandi,  but  it  is  doubtful  whether  they  are 
to  a  direct  action  of  the  remedy.  In  the  fmg,  as  fiist  noticed  by  Mur- 
rdl,"  small  doses  Cchrec  milligrammes  of  pilocarpine)  producx?  >HoJem 
convulsions  with  heightened  reflex  activity,  while  largfer  amounts  C3U9« 
complete  palsy.  According  to  Harnack  and  Meyer,  the  convulsions  arc 
due  to  spinal  stimulation,  and  the  paralysis  partly  to  overwhelming  oi  the 
spinal  centres  and  partly  to  paralysis  ol  the  muscles,  the  motor  nerrr* 
themselves  not  being  affected-  The  action  of  the  drug  upon  the  mw- 
ciilo-nervous  system  is  entirely  subservient  to  its  other  effects. 

Eye. — When  applied  to  the  eye,  pilocarpine  produces  contraction  ol 
the  pupil,  tension  of  the  accommodative  apparatus,  and  an  approxima- 
tbn  of  the  neiir  and  far  points  of  distinct  vision,  f  Tweedy  also  staiA 
that  there  is  impairment  o[  vision,  due  to  benumbing  of  the  retina. 
According  to  P,  A]bertoni,  the  myosis  is  followed  by  a  moderate  but 
persistent  mydriasis,  and  is  not  presented  by  previous  section  of 
oculo-molor  nerve  or  of  the  upper  cervical  sympathetic  g:anglion.  It 
certainly  the  result  of  a  peripheral  influence.  Galezoivski,  ^*'hi>  uses  ■ 
solution  of  one  part  of  a  pilocarpine  salt  in  fifty  parts  of  ft-ater,  atfinnfr 
that  it  answers  as  well  as  a  solution  of  cscrine  in  diseases  of  the  eye,  and 
has  the  great  advantage  of  not  producing  irritation. 

Therapeutics. — Jaborandi  is  by  far  the  most  reliable  and  pow«rtai 
remedy  of  its  class,  and  is  always  selected  when  tt  is  desired  to  produce 
a  very  active  sweating,  as  in  urtsmia  or  in  dropsy.  Both  in  4UHie  aod 
chrtmu  Bright  s  disease  it  is  of  very  great  value,  either  as  an  aid  to  orM 
a  succedaneiim  for  the  vapor-baths.  The  sweating  should  be  repealed 
at  regular  intervals,  varying  from  one  a  day  to  one  a  week,  according  10 
the  nature  of  the  case. 

Not  only  is  jaborandi  valuable  for  the  removal  of  distinctly  ex 
titious  material  from  the  blood,  but  it  is  often  of  the  greatest  service 
arresting  the  development  of  a  lorming  disease,  probably  by  eliminatifl; 
peccant  matters.    Thus,  in  the  onset  of  an  attack  of  injiitensc^  in  the 
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ginning  of  a  bilimis  fever,  and  in  subacute  ard  jnnsctiiar  rheutnatism  \i  may 
often  be  used  with  great  advantage.  On  ihe  other  hanrf,  when  in  a  fever 
it  is  desired  roi  Xg  produce  a  single  excessive  sweating*  but  stniply  to 
mainlain  moisture  oi  the  skin,  jaborandi  will  hardly  serve  the  purpose  oi 
the  pr^cdlioner,  and  in  typhoid  or  other  asibenic  fevers  more  or  less 
danger  of  (exhaustion  attends  its  use. 

In  doses  of  from  one-twclfth  to  one- fifteenth  ol  a  grain  (0.005-0.004 
Gm.).  given  every  two  to  four  hours,  pilocarpine  usuaily  causes  a  decided 
increase  in  the  secretion  of  urine,  and  is  a  valuable  remedy  in  the  treat- 
ment of  cardiac  and  of  renal  dropsies.  In  rare  cases  albuminuria  and 
even  strangury*  have  lollowed  this  useol  the  drug,  so  that  some  caution 
would  seem  to  be  necessary  in  its  employment  in  the  early  stages  erf  ftarle^ 
nephritis.  Nevertheless,  we  have  seen  it  apparendy  successful  in  acute 
suppression  of  urifK. 

In  ihe  treTitment  oi  pstJtdo~/tremdrii/iin/<  iaryngi/is  and  in  diphtheria 
pilocarpine  was  at  cue  lime  exicjibivdy  used,  under  the  belief  that  by  in- 
creasing the  secretion  beneath  the  membranes  it  would  loosen  them  ;  it 
has,  however,  failed  to  establish  its  value  for  this  purpose.  Ringer  "  has  re- 
pcned  several  case?i  of  unilateral s-weating  cured  by  the  use  of  lull  d<>sesof 
pilocarpine  given  hypodermically.  ll  has  been  used  with  asserted  suc- 
cess in  alopecia.  Cheron  affirms  that,  when  given  in  doses  of  one-twelfth 
of  a  grain  hypodeimically,  pilocarpine  is  \ery  ef!eclive  as  a  galaclagogue, 
but  Ch.  Comcvin*  found  that  in  cows^  at  least,  pilocarpine  has  no  influ- 
ence upon  the  quantity  of  milk  secreted,  though  it  increases  the  produc- 
tion of  lactose, 

I,ocally  applied  (hali-ounce  o(  the  leaves)  in  ihc  form  of  a  poullice, 
jaborandi  may  sometimes  produce  local  sweating  only»  but  we  have 
seen  very  marked  and  extraordinarily  prolonged  general  sweating  so 
caused. 

Adminibtration, — The  fluid  extract  of  jaborandi  (Extracti^m 
Pilocarpi  Floiduh,  U_  S.  )  may  be  given  in  doses  of  half  a  drachm  to 
a  drachm  (2-4  Cc."),  but  is  inferior  tn  the  alkaloid  in  being  more  urcer- 
tain  ia  its  action  and  more  likely  to  cause  nausea.  The  ordinary  dose  of 
the  official  Pihcarpine  /fydroch/orate  (  PiLOC A-RTi^ M  HvdrochlorAe, 
U.  S. )  is  from  one-eighth  to  one-third  of  a  grain  (0,008-0.0?  Gm, )-  l"* 
larger  doses  it  is  capable  of  producing  so  severe  sweating  as  to  end  in 
collapse.  Even  pilocarpine,  however,  is  apt  to  cause  vomiting,  and  we 
have  found  that  when  it  is  desirable  to  produce  an  excessive  sweating  for 
the  purpose  of  breaking  np  a  forming  disease,  much  better  results  may  be 
obtained  by  conforming  to  the  following  procedure  than  by  giving  pilo- 
carpine unaided  :  let  the  patient,  prepared  for  bed,  take  one  dessert- 
spoonful of  a  mixture  containing,  to  the  dessertspoonful.  one-Cwe!flh  of  a 
grain  of  pilocarpine  hydrochloralc.  five  grains  of  antipyrin,  and  one  to 
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tumbler   of    very   hot   lemonade    or    whiskey 
twenty  minutes  the  pilDcarpin^   mixture  udd3 


three  minims  ol  tinctuie  cif  aconite-root  ;  soak  the  feet  fihcen  mtnutcaill 
a  hot  mustard  batli  ;  on  gelling  into  bed  take  a  teaspoon^u)  of  the  pilo- 
carpine  mixture,    with   a    tumbler   of    very 
punr^h  ;   repealing  every 
free  perspiration  sets  in. 

Anta^X^nism  with  Atropine. — In  1875  Laj^ley*^  called  atlentit 
the  antagonism  existing  between  jaborandi  and  belladontia.  MThen 
heart  lias  been  slowed  or  arrested  by  jaborandi,  atropine  will  bring  tbc 
rate  of  pulsation  almost  to  normal  ;  the  reverse  of  this  also  occura,  pr^ 
vided  the  amount  of  atropine  previously  applied  has  not  been  too  grrai 
(Lang^ley ).  Upon  the  sweat-glands  the  two  drugs  have  also  antagonisDc 
powers,  one  being  able  to  annul  the  aetion  of  the  other  <  PuchaingerV 
The  same  is  true  in  regard  to  the  salivary  secretion  (Langley),  This 
antag^onism  between  atropine  and  jaborandi  i»  affirmtrd  by  K.  Larvand 
to  extend  to  the  intestines  and  pupil.  In  belladonna- poisonings  the  allca- 
lojd  has  been  used  with  no  ;idvantage  in  very  small  dose,''  but  in  a  ea^c 
in  whieli  nine-tenths  of  a  grain  of  atropine  had  been  taken,  nine  grains 
of  pilocaxpine  are  said  to  have  been  injected  hypodermically  in  between 
one  and  two  hours  with  success  (Purjesz^^j,  L-  Juh^z  **  reports  a  case 
in  whieh  it  was  estimaied  that  about  one  and  a  half  grains  of  atropine 
were  taken,  followed  in  haU  an  hour  by  vomjdng  ;  four  and  a  half  grains 
of  pilocarpine  were  ii^jected  in  about  seven  hours,  with  a  favorable  result 
Hofierts"  reports  a  case  in  which  seven  and  a  half  grains  of  extracted 
belladonna  were  ingested,  and  nearly  two  grains  oF  i^locarpine  gii 
with  recovery.* 

SPIRITUS    ^THERtS   NITRO SI— SPIRIT  OP    NITROU&    ETHBR. 


Sit-'tfi  spirit  of  -nitre  is  an  alcoholic  solution  of  ethyl  nitrify. 
soluble  in  all  proportions  in  water  and  alcohol,  and  has  a  neutraj 
is  a  volatile,  inflammable  liquid,  of  a  pale  yeltow  color  inclining  s%hi 
lo  green,  havirg  a  fragrant,  ethereal  odor,  free  from  pungency,  and  t 
sliarp,  burning  taste.  It  has  the  specific  gravity  0.S36  to  0.842,  and 
contains  4.3  per  cent  of  its  peculiar  ether.  It  should  not  be  long  kept 
as  it  becomes  acid  by  age. 

Sweet  spirit  of  nitre  when  taken  freely  in  the  form  of  fumes  may 
cause  symptoms  of  nitrous  acid  poisoning.  Thus,  as  produced  by 
its  inhalation,  D.  R,  Brown**  noted  very  pronounced  cyanosis  o*  the 
facp  and  hands,  mental  confusion^  headache,  cold  extremities,  excesswt 
muscular  weakness,  very  rapid*  feeble  pulse,  a  slow,  regular  r^piraiioa 
which  on  the  least  exertion  became  hurried  and  accompanied  by  a  pain- 
ful sense  of  oppression  in  ihe  chest  and  by  cardiac  distress.  Wlseo 
the  spirit  is  taken  by  tlie  mouth,  the  alcohol  in  It  asserts  its  physiotc^ial 
powers.     Thus,  in  a  child  three  years  old.  killed  in  twelve  hours  by  bar 


•  For  other  casca  of  like  Import*  a«  Lancfit  1S90,  ii.  \  »bo  T^er^p,  Gsx.,  a&t. 
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ounces  of  the  spirit,  ihe  symptoms  closely  resembled   those  oE  alcoholic 
poisoning)  with  the  addition  of  vomiting  ;ind  purging.* 

The  therapeutic  dose  of  nitre  is  somewhat  calmative,  and  has  some  in- 
fluence, though  not  a  very  great  one,  in  increasing  the  secretions  of  the 
skin  and  kidneys.  It  is  a  very  popular  remedy,  especially  useful  in  the 
case  of  children  suffering  from  adynamic  fevers  with  such  nervous  symp- 
toms as  starting!  jerking,  mental  excitement,  etc.  If  ihe  patient  be  k(,'pt 
on  his  feet  and  cool  instead  of  being  warmly  covered  in  bed,  the  single 
large  dose  of  the  spirit  of  nitrous  ether  acts  as  a  mild  dijredc.  When  a 
diaphoretic  action  is  required,  small  doses  should  be  exhibitefl  at  short 
inter\'als.  Thus,  lor  a  child  one  year  old  a  teaspoonfirl  may  be  put  in 
^ve  ounces  of  water  and  a  tablespoonfu!  be  given  every  hall  to  one  hour. 
The  adult  dose  is  one  to  two  fluidrachms  (4-7  C-c, ). 

Spirit  of  Mindererus  (Liquor  Ammomi  Acetatis,  U.  S. — Salnlian 
qf  Ammoniitftt  Acciaic}  b  a  colorless,  odorless  liquid,  prepared  by  satu- 
rating dilute  acetic  acid  with  ammonium  carbonate.  It  was  lonnerly 
used  10  a  considerable  extent  in  the  treatment  of  adynamic  fevers  :as  ^ 
mild  stimulant  and  diaphoretic,  but  has  very  properly  fallen  into  disuse 
except  as  a  vehicle  for  more  powerful  remedies.  The  dose  usually  given 
is  one  to  two  tabiespooniuls  (7.5-15  C,c,),  but  two  ounces  (60  Cc.  >  of 
it  may  be  exhibited  at  o[ie  lime- 


Before  the  introduction  of  jabomndi,  probably  the  mo&t  useful  and 
most  efficient  known  diaphoretic  was  Dover's  Powder  (PuLVls  Ipecacu- 
AKHM  ET  Opti,  U.  S.  ),  which  contains  one  gritin  of  opium,  one  grain 
of  ipecacuanha,  and  eight  grains  of  sugar  of  milk-  When,  as  in  some 
cases  of  acute  rAeumafism,  it  is  desired  at  the  same  time  to  allay  pain  and 
increase  the  action  of  the  skin,  Dover's  powder  may  he  exhibited  in  doses 
of  from  three  to  five  g-rains  fo.3-0,3  Gm- )  e\'ery  two,  three,  or  lour 
hours, /ri?  re  nafa,  in  capsules  or  pill.  Given  in  a  single  large  dose, — ten 
grains  [^o.  7  Gm. ;, — especially  when  aided  by  proper  measures  and  other 
diaphoretics,  it  is  efficient  in  producing  a  free  perspiration,  and  may  thus 
be  used  informing  acute  colds,  etc.  In  Ihe  intense  suffering  which  some- 
times results  from  sudden  suppression  of  mt^istmation,  Dover's  powder, 
by  relieving  pain  and  aiding  In  the  production  of  diaphoresis,  often  acta 
most  favorably. 
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'Case.  Lancet.  i&tS,  i\-    Chtbtlion  reports  a  case  of  a  woman  whuac  dcKtli  wu 
Btuibuied  to  sveei  spirit  of  nitre. 


Under  the  present  heading  we  propose  to  discuss  not  only  true  ex- 
pectorants,— that  is,  those  medicine*  which  have  the  power  oJ  influencing 
diseased  conditioiis  of  the  respiratory  mucous  membranes,  — but  also  vari- 
ous substances  and  even  various  procedures  which  are  employed  for  the 
ijelid  of  pulmonic  conditions. 

Cimg-h.  — When  (rom  disease  or  from  other  causes  obnoxious  materiab, 
be  they  secretions  or  foreign  matters,  accumulate  in  the  bronchial  tubes, 
tough  is  necessary  for  their  expulsion,  so  that  in  a  large  proportioji  of 
cases  no  treatment  of  cough  is  desirable.  On  the  other  hand,  there  arc 
cases  in  which^  owing  to  excessive  irritability  of  the  pulmonic  mucous 
membrane,  the  amount  of  cough  is  out  of  all  proportion  to  the  Htnount 
of  material  to  be  expelled.  Under  these  circumstances  the  symptom  is 
not  only  annoying,  but  also,  by  irritating  the  mucous  membrane  of  the 
lungs  and  by  exhausting  the  patient,  directly  harmful.  In  another  set  of 
cases,  owing  to  muscular  weakness  and  to  lack  of  irritability  of  the 
mucous  membrane,  the  cough  is  not  sufficient  for  the  expelling  of  the 
secretions,  which  gradually  accumulate  in  the  lungs,  fill  up  the  bronchial 
tubes,  and  finally,  Ic  may  be,  cause  death  by  a  process  comparable  to  that 
of  drowning. 

I  It  b  plain  that  the  medical  practitioner  must  study  in  each  individual 
case  the  relations  between  the  cough  and  the  amount  of  work  retjuirecl  ; 
so  that  if  the  cough  be  excessive  it  may  be  allayed,  if  it  be  insufficient  it 
may  be  stimulated-  For  the  purpose  of  allaying  cough,  aoothing  vapors 
or  liquids  may  be  applied  to  the  respiratory  mucous  membrane  by  inhala- 
tionsn  but  in  the  majority  of  cases  internal  anodynes  are  necessary. 

In  some  instances  the  cough  is  maintained  by  an  excessive  irritability 
in  the  upper  throat  and  air-passages,  so  thai  demulcents  such  as  liquorice 
are  very  useful,  or  relief  may  be  obtained  by  sipping  a  mixture  composed 
of  E-lycerin  and  whiskey,  each  one  part,  with  two  to  four  parts  of  water 

The  anodyne  substances  which  are  employed  for  the  relief  of  cough 
are  hydrocyanic  acid,  belladonna,  hyoscyamus,  chloroform,  the  bro- 
mides, and  heroine.  The  action  of  hydrocyanic  acid  is  too  brief  for  the 
remedy  to  be  of  practicd  value.  Belladonna,  unless  locally  applied  by 
means  of  atomization,  is  very  uncertain  in  its  action  and  of  entirely  sec- 
ondary importance  ;  superior  to  it  is  hyoscyamus,  although  even  full 
doses  of  ihb  remedy  often  are  ineffective.  Chloroform,  in  doses  of  ten  to 
fifteen  minims,  sometimes  acts  most  happily,  but  must  be  given  at  very 
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short  inlervala  on  account  of  ihc  fugadousncss  ol  ils  mfiuencc,  and  Is 
more  uadul  m  cnmbination  thiin  alone.  The  bromides  in  tul]  dose:»  ore 
uften  effeciive,  and  may  well  be  combined  with  chloroform  :  in  some 
cases  tlicy  are  loo  dqitrcssanL  Much  more  certain  in  its  influence  than 
any  remedy  yel  mentioned  is  opium  ;  its  tendency  to  cbeck  secrciioii 
forbids  lis  use,  however,  in  a  very  large  proportion  of  cases,  notably  k 
those  In  which  there  is  persistent  dryness  of  the  bronchial  mucous  meto- 
branc,  whether  this  dryness  represents  the  first  stage  of  an  acme  bronchi- 
tig  or  whether  the  case  be  one  of  a  continning  subacute  bronchial  irriUttoo 
so  frequent  in  neurotic  individuals.  Mnreover^  the  usefulness  of  opiaiA 
is  further  limited  by  tlieir  tejidcncy  to  derange  digestion^  and  in  chronic 
eases  by  the  danger  of  forming  the  opium  habit.  Under  these  circum- 
st3.nces  the  diaceric  ester  of  morphine  (heroinej  is  very  valuable. 

We  know  of  no  method  of  increasing  tLe  irritability  of  the  pu^ 
monic  mucous  membrane  when  impaired,  [n  such  cases,  if  the  loss  of 
irritability  be,  as  it  usually  is,  dependent  on  general  atony,  strychnine 
and  cocaine  may  be  administered  in  full  doseSj  and  are  sometimes  Toy 
serviceable.  In  an  acute  case^  with  failure  to  expel  the  secretion,  as  in 
the  suffocative  catarrh  of  infants,  life  may  sometimes  be  saved  by  me- 
chanical  treatment.  Stimulating  emetics  are  often  of  the  greatest  servirr 
in  freeing  the  bronchial  tubes  of  secretion.  On  various  occasions  wc  have 
resuscitated  young  children  after  ihey  had  become  completely  coma- 
tose and  lost  the  ability  of  swallowing  from  asphyxia  due  to  suiTocntive 
catarrh,  by  the  following  pro<:edure,  which  was  suggested  to  us  by  the 
well-known  reflex  spasmodic  contraction  of  the  respiratory  muscles  pro- 
duced by  a  dash  of  cold  water  on  the  chest : 
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Provide  ihree  nib>,  one  empt^-,  one  containing  ice-water,  and  one  wilh 
about  irs^  Y.  Ho\A  the  nalced  body  of  the  child  over  the  empty  tub,  and  dash  orvr 
(he  upper  lhor<ur  a  ladleful  of  the  hot  water,  followed  immediately  by  one  of  the 
cold  water.  So  soon  as  the  color  of  the  skin  has  begun  to  chanec  under  the  respiia' 
tory  ga*;pings,  and  some  evidences  of  consdnusness  appear,  dip  the  body  of  if* 
child  momentarily  in  the  hot  water,  when  the  scream  produced  by  the  pain  will 
usually  AH  the  lun^  with  air.  In  this  procedure  the  hot  A:iter  is  used  fiJtematcly 
with  tlitf  cold  water  to  prcvtrni  chilling  of  the  body  ea  well  as  to  increase  the  ^hocL- 

Te  ailay  Sfiftsm. — When  a  spasm  affects  the  laryngeal  muscle* 
acutely  it  may  often  be  put  an  end  to  by  an  emetic  dose  of  ipt-catu- 
anba  or,  in  a  very  robuaC  subject,  of  lobelia ;  but  in  some  cases,  cspc- 
dally  'in  so-called  laryngismus  stridtthis,  the  exhibition  of  an  ajisstlietic 
may  be  necessary  for  the  saving  of  life,  in  such  cases  chlorofnrni  should 
be  selected  on  account  of  the  locally  irritating  influence  of  ether  Aoiyl 
nitrite  in  alarming  cases  often  acts  most  happily.  For  the  ptevcoiion 
of  the  recurrence  of  these  spa^m^i  the  various  anodynes  mentioned  above 
may  be  employed.  The  moat  generally  succeaaful  is  the  bromide,  which 
in  sftasirwdie  crQUp  should  be  gi\'en  repeatedly  in  full  doses^  Local  appli- 
cations of  belladonna — the  smoking  of  belladonna  cigaretti 
very  useful. 
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In  extreme  cases  o\  asthmatic  bronchial  spasm  rdajcaticn  may  be  ob- 
tained by  the  exhibirion,  in  robust  cases,  of  lobelia  in  full  doses,  by 
smoking  belladonna  or  stxamonium  cigarettes  or  pipes,*  by  the  inhaLi' 
cion  of  amyl  nitrite  or  chloroform,  or  by  hypodermic  injections  of  mor- 
phine or  o!  heroine  hydrochloratc. 

Local  applications  may  be  made  10  the  lungs  in  the  form  of  vapor  or 
of  fine  spray  obtained  by  the  sa-called  pulverisation  of  watcr. 

Atomization  consists  in  breaking  up  by  a  mechanical  eonttivancc 
watery  solutions  of  a  medicinal  substance  into  a  fine  spray.  At  one  time 
it  was  believed  that  in  this  way  the  tlntst  ramifications  of  the  bronchial 
tubes  could  be  rcachedf  but  the  method  has  gradually  passed  out  of  use 
except  lor  cases  in  which  the  disease  is  in  the  fauces,  larynx,  or  trachea. 
In  using  atomization  it  must  be  remembered  that  it  Is  only  a  means  of 
making  a  local  application  1i>  a  certain  part,  so  that  the  rules  governing 
ic  choice  of  drugs  to  be  employed  are  precisely  those  affecting  local 
applications  to  other  than  the  respiratory  mucous  membrane. 

By  atomization   warm   w:Lter   may  be  applied   ^  a  diluent  and  as  a 
soothing  application,  its  soothing  properties  being  capable  of  increase  by 
the  addition  of  cocaine,  opiates,  or  other  narcotic  remedies.      By  atomi- 
zation stimulant  suljstances,  ^uch  as  ammonium  chloride,  also  betizoates, 
carbolates,  or  other  antiseptics,  may  be  brought  in  contact  with  a  dis- 
eased mucous  membrane.     When  there  is  excessive  secretion,  as  in  ^rttn- 
^^tA^rrAtea.  or  hemorrhage,  as  in  hiFmoptysis,  the  practitioner  may  use  in 
r^  the  atomi/er  such   astringents  and  haimostatics  as — tannic  acid,  one  to 
twenty  grains  to  the  fiuidounce  ;  alum,  from  five  grains  to  the  fluidouncc 
to  a  saturated  solution  ;  iron,  Monsel's  solution,  five  to  fifteen  drops  to 
the  fiuldounce.      In  all  cases  in  which  strong  local  applications  are  being 
made  to  the  lungs  the  occurrence  of  severe  cough  is  an  indication  that 
^^L  the  application  is  causing  much  irritation. 


TRUE    EXPECTORANTS. 


From  a  therapeutic  point  of  view  acute  bronchitis  is  divisible  into 
three  stages  :  first,  that  of  cAtreme  dryness  of  the  mucous  membrane 
^^  and  tightness  of  cough  ;  second,  that  in  which  secretion  is  about  to  be 
■^established  ;  thirds  the  final  stage,  in  which  expectoration  is  free.      In  an 


^ 


*Thpre  are  upoa  ihc  markets  numerous  prniirji^tary  miiiurt^  lor  fhe  relief  of 
Bsttirra  by  smalrtng  ;  m<Kl  if  nni  nil  ai  Ihem  corui^t  of  powder^^d  bellddoiuid  or  BlramO- 
ntum,  miied  wilh  potassium  nitrate  and  somecime^  otlier  suhstiinc<».  CEiniotl  expe- 
li«are  h!i9  4hi>wn  Ibat  Ihe  efficiency  of  these  powder<i  m  incTeaaed  bv  (ht  pres^Ticv  of 
At^mc.  which  probably  acta  by  stimulating  the  branchial  mucouA  uiembrape  tQ  secrete 
freely.  The  loLlowins  fuitnulg,  Ufcea  fr>m  an  old  PharraocoptEin  of  the  Philadelphia 
Hcspilal.  wf?  have  found  Lo  yield  &  very  efltca^ious  pupeT 

Chasta  ArsENIcalig  CoMPOSiTA  {Citwipound  Arsenical  Pafi^r).  ]i(— Eteltfldonnc 
hA-,  gr  ncvi ;  HycMC)'anii  irA  ,  Slramonii  fol-,  aii  gr,  iclvlii  \  Estr  op^i,  gr.  iv  ;  Tabaci,  (jr, 
Un ;  AquaPn  Oj ;  M.,  i\.  tol,  et  add,  Potaa,  ftUt  gr.  dix  ;  Potas,  orsmit-f  gr.  cccifi-  Salu- 
JTBttbiHulous  paper  and  dry  for  Uac.  Roll  Ihe  paper  irilo  dgarElles^  one  of  which  is  Co  be 
■■naked  two  ta  bjh  timee  a  day  until  relief  is  affordi:d  or  Gome  giddincEB  19  pioduccd. 


EXPECTORANTS. 


719 


The   eitpectorani  dose  is  one-twelfth  of  a  grain  (0,005  ^^- )»  repealed 
every  two  ur  three  houis. 


EXPECTORANTS  OF  THE   SECOND   GROUP. 

AMMDNII    CHLORIDUM^AMMONIUM    CHLORIDS.     U.S. 

^mtNitniufn  Chloride  occurs  in  large  concavo-convex  platea,  white, 
translucent,  tough  and  fibrous,  free  from  odor,  but  having  a  sharp,  saline 
U3tc,  and  soluble  in  three  parts  of  cold  and  one  part  of  boUin^  water 

Therapeut[CS, — Ammomum  chloride  is  a  powerful  irritarl,  concern- 
ing whose  poisonous  propenies  there  is  great  diversiiy  of  statemtnts, 
Oc5terlen  affirms  that  he  has  i-cen  two  ounces  of  the  sail  taken  by  man 
without  the  production  oj  more  serious  results  than  violent  gastro-mtes- 
dnal  pain  and  diarrhoea,  whilst  older  observers  siate  that  two  drachms  of 
the  salt  are  sufficient  to  cau^e  dtfath  in  a  dog.  According  to  Arnold, 
thirty  grains  wiU  kill  a  rabbit  in  ton  minutes  ;  but  Rabuteau  found 
that  one  drachm  injected  intravenously  produced  in  the  dog  only 
vomiting,  muscular  weakness,  lemparary  paralysis  of  the  hind  legs,  and 
general  prostration,  lasting  foiir  or  five  hours.  After  absorption  it  shares 
the  general  physiological  activity  of  the  ammoniacal  salts.  When  given 
for  a  lengrh  of  time  in  very  large  doses  it  afTecfs  the  general  nuTrifJon. 
Wc  have  seen  extreme  prostration  and  a  typhoid  condition  apparently 
produced  by  the  taking  of  halt  an  ounce  per  diem  for  some  days, 
whilst  great  prostration,  with  an  eruption  of  bloody  blebs,  h^maiuna, 
and  hemorrhages  from  the  mucous  membranes,  has  been  reported  by 
Isham  as  caused  by  the  continuous  use  of  the  drug. 

These  symptoms  are  concordant  with  the  statements  of  Sundelin,  that 
the  blood  suffers  especially  ami  loses  Jls  plasticity  under  the  action  of  the 
drug.  In  an  elaborate  scriea  of  analyses,  F.  W.  Bockcr*  determined 
that  its  long  use  is  accompanied  by  a  decided  decrease  in  the  solids  ol  the 
blood, — an  observation  confirmed  by  Arnold.  Both  Bbcker  and  Rabu- 
teau'  found  that  in  healthy  man  it  notably  increases  the  urea  and  other 
solids  of  the  urine  except  uric  acid,  so  that  when  taken  in  lar^e  amount 
and  contimiously  \x  evHdenily  has  a  positive  influence  on  the  chemical 
movements  oJ  the  organism. 

According  to  Rabuteau,  ammonium  chloride  is  Ircely  secreted  by  the 
salivary  glands,  but  chiefly  escapes  from  the  kidneys,  almost  ail  the  salt 
taken  being  reco\'erable  from  the  urine. 

Although  there  b  suflicicnt  reason  for  believing  th.it  ammonium 
chloride  especially  affects  the  respiratory  mucous  membrane,  the  slate- 
mem  of  Bocker,  that  h  hastens  very  greatly  the  nutritive  changes  and 
the  exfoliation  of  the  epithelium  in  all  mucous  membranes,  is  in  accord 
with  clinical  experience  as  to  its  value  in  various  gastro- intestinal  condi- 
tions, Tn  Germany  more  than  in  this  country  it  has  been  extensively 
used  in  the  treatment  of  chronit  gasfric  and  tnCeslinal  adarrhs.  The 
statement  of  W.  Stewart,'  made  in  1870,  that  it  is  an  effective  remedy 
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in   tkrcnic  torpor  &/  ihg   hver  and  ckronir  hepcHtis,  has  been  sustainef ' 

by  subsequent  clinical  experience^  and  it  has  become  a  standard  reratdy 
in  these  aQeclioEis  and  in  caiarrkai  jaundue.  As  an  expectorant  ammo- 
niuiD  chloride  is  uselul  in  an  aaiU  ^ri?nchitis  when  free  secretion  has 
jxisi  been  eaublished.  In  chn^ttic  btonnfiiiis  it  should  be  adminisi««d, 
fpcmi  time  lo  lime  when  tlie  secretion  ia  not  very  free.  ^H 

Ammonium  chloride  was  at  one  time  frequently  given  in  mitn^mSKf. 
fiivr,  but  has  failed  to  sustain  itself.  Another  old  use  was  for  relieving 
pain  in  n&uratgia,  especially  of  the  ovarian  varietj'.  Thirty  grains  of  it 
were  administered  in  combination  with  two  lo  five  drops  of  tinctorcol 
act^nite  root,  repeated  in  half  an  hour  If  necessary.  In  our  hands  this 
treatment  has  not  gi%'en  satisfaction.  The  expectorant  dose  of  ammn- 
nium  chloride  is  live  to  ten  grains  (0.3-o.G  Gm. )  every  three  hours,  ia 
at  least  two  ounces  of  waten  The  dose  in  hepatic  diseases  is  twenty  to 
thirty  grains  (1-3-2  Gm. )  In  four  or  five  ounces  of  water,  three  or 
times  a  day.  ac3  ministered  when  the  stomach  is  empty. 
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EXPECTORANTS   OF   THE  THIRD   GROUP, 

GRINDELLIA.     i;,S. 

This  is  the  leaves  and  flowering  tops  of  Grindelia  robusta  and  of 
GnndelifL  squamosa,  plants  inhabiting  the  extreme  western  portions  of 
North  America.  In  commerce  the  whole  herb,  including  the  stems. 
roots»  and  floral  heads,  U  sold.  The  taste  is  warmish,  peculiar,  and  voy 
pcrsiatcnL*  The  presence  of  a  crystalline  alkaloid  in  grindeha  has  beea 
asserted  by  several  investigatore,  but  at  present  It  seems  probable 
its  activity  depends  upon  a  turpentine- like  volatile  oil. 

Physiological  Action. ^The  toxic  powers  of  ^indclia  are 
be  ao  feeble  that  three  drachms  of  the  fluid  extract  are  required  to  kill 
a  rabbit.  Concerning  its  ]>hysiologica]  action  we  haic  little  definite 
knowledge  ;  according  lo  Gnffington,  it  produces  narcosis  with  dHatcd 
pupils  by  a  cerebral  influence,  but  acts  more  powerfully  in  paralysing  the 
nerves  of  sensation  and  the  sensory  side  of  the  cord,  and  finally  attacks 
botli  the  motor  cord  artd  nerves.  DcbroklowskJ  asserts  that  it  acts  upon 
the  motor  nerves  and  the  muscles.  BufRngton  affirms  that  it  causes  in 
warm-blooded  animals  a  slowing  of  the  action  of  the  heart  by  stimu- 
lating the  inhibitory  apparatus,  and  an  elevation  of  the  Uood- pressure 
by  srimulatiog  the  vaso-motor  centres.  Dobroklowski  states  that  the 
large  but  non-toxic  doses  increase  the  pulse-rate  as  well  as  the  xrte- 
nal  tension  ;  also  that  these  phenomena  not  being  affected  either  bf 
isolation  of  the  heart  hir^m  the  nervous  system,  by  the  previous  use 
of  atropine,  or  by  division  of  the  spinal  cord,  they  must  be  raused 
by  a  direct  influence  upon  the  heart  or  the  peripheral  vessels,  Do- 
broklowski  further  affirms   that  in  toxic  dose  the   drug   depresses  the 
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pulse-rate   and    the    arterial   tea*iit>n.   and    finally  arresta    the   hean   in 
diastole. 

Therapeutics, — Grindelia  has  not  been  employed  for  its  effect  upon 
the  circiilaiion,  and  in  ihe  doses  used  in  medicine  it  appeara  to  exen  no 
distinct  influence  upon  the  heart  or  arteries.  It  has  biecn  largely  used, 
often  with  alleged  excellent  results^  in  asthtna,  and  in  6ronckitis  associ- 
ated wilh  a  tendency  to  bronchial  spasxn.  It  is  probable  ihat  in  these 
cases  it  not  only  lias  a  relaxing  inRuence,  but  also  stimulates  the  mucous 
membrane^  and  even  in  chronic  bronchUis,  especially  ol  the  aged,  it 
is  said  to  do  good.  It  has  been  employed  in  whooping-cough.  Its 
active  principles  afe  probably  excreted  by  the  kidneys  :  hence  aker 
large  doses  there  are  sometimes  evidences  of  renal  irritation,  and  in 
chronic  catarrh  of  the  bladder  good  has  been  effected  by  its  stimuiant 
influence  upon  the  mucous  membranes  of  the  viscits.  It  has  also  been 
employed  as  a  local  application,  with  alleged  good  results,  in  vaginitis^ 
The  doseol  the  fluid  extract  f  ExTRAcrrM  Grindeli.e  Fluidum,  U.S. ) 
is  from  twenty  to  sixty  minings  (1.3-3.7  C.c).  The  fumes  of  burning 
grindelia  are  sometimes  inhaled  with  alleged  relief  in  asthma.  The  plant 
should  be  ateeped  in  a  solution  of  nitre,  dric^d,  and  burnt  upon  a  plate, 
or  may  be  smoked  in  cigarettes  or  in  a  pipe. 

BALSAMtJM  Peruvianum,  U,  S.,  Balsam  of  Peru ^  is  obtained  from 
Toluifera  Pereirte^  a  tree  of  Central  America.  This  balsam  is  a  viscid, 
honey-like,  fragrant,  brownish  fluid,  of  a  wann,  bitterish  taste,  which  has 
been  shown  by  Brautigam  and  Nowack  *  to  be  practically  devoid  of  anti- 
septic properties.  According  to  Fr^my,  it  contains  not  benzoic,  but  cin- 
namic  acid.  It  has  been  used  in  chronic  catarrhs  of  the  respiratory  and 
the  genito-urinary  systems,  in  doses  of  half  a  fluidrachm  (2  Cc.J. 

Balsamum  Tolutanum,  U,  S,  ,  Balsam  ef  Tolu^  is  obtained  from 
Toluifera  Balsamum,  a  tree  very  closely  allied  lo  that  which  yields  the 
balsam  of  Peru.  Balsani  o(  Tolu  is  at  first  a  thick,  viscid  fluid,  but  by 
time  it  is  converted  into  a  hardj  translucent,  resinous  solid.  Its  odor  is 
highly  fragrant  and  Us  taste  vaniHa-like.  It  contains  clnnamic  acid  and 
a  volatile  oil,  and  its  medical  properties  are  the  same  as  those  of  the  balsam 
of  Pern.  On  account,  however,  oJ  its  grateful  taste,  it  is  preferred  to  the 
latter,  and  is  very  much  used  to  Havor  medicines,  especially  cough-mix- 
tures. In  laige  doses,  twenty  to  thirty  grains  (1.3—2  Gm. )  every  three 
hours,  it  may  be  of  some  value  in  chronic  bronchUis.  hot  as  generally 
used  its  preparations  are  simply  agreeable  vehicles.  The  dose  of  the 
tincture  (Tinctura  Tolutana — ten  per  cenL,  U.  S. )  is  one-half  to  one 
fluidrachm  (j— 4  C.c);  of  the  much  more  frequently  used  syrup 
(SvBtJriJS  ToLUTANUs,  U.  S.),  hall  a  fluidounce  (15  C.c). 


Al.T.IUM,  U.  S,,  or  Knglhh  Garlic,  the  clove  of  Allium  salivum,  con- 
tains a  volatile  oil,  which  in  small  doses  is  a  stimulant  to  digestion,  and 
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ts  also  ttwJ  »  *  stimulating  expectorant  in  the  advanced  stages  of 

oil*  ^rviui'^'  ^^^  ^^  ^*^^  ^"^^  brmchitis  of  infants,  when  the  poweKd 

jjjt  s'h'iiem  bfgin  [oflag.      The  oiloi  garlic  b  further  believed  to  have  the 

abilim^  stimulate  the  cxpubivc  function  of  the  small   bronchial  tub^. 

^  ts  ccfiainly  a  powerful  rubefacient  and  a  decided  nervous  stintulaiiL 

for  these  reasons,  garlic  poultices  are  a  favorite  application  in  the  acute 

snjfx^i''^  <^^^''^^  of  infants,  and  are  not  rarely  applied  to  the  spine,  legs. 

and  feet  in  general  infoftiiU  convulsions.     They  are   made  by  simply  te- 

ducing  the  garlic  to  a  pulp  by  pounding.     When  a  eondnuous  applies* 

lion  i^  desirable  to   the   delicate  akin  of  an  infant,  as   in   catarrh^  it  a 

genciaJly  necessary  to  reduce  their  strength   with   flaxseed   me^.     TTw 

dose  of  the  3ynjp  (SvROPTjS  Allii,  U,  S.  )  for  a  child  a  year  old  is  oa« 

fluidrachm  (4  C-c. )- 


tj 


SciLLA,  U.  S-,  or  Sgui/t,  is  one  of  the  most  used  of  the  stimi 
erpectorants,  coming  especially  into  play  in  rhe  ad\'anced 
ordinary  hnynchilis.  The  syrup  (SvRUrus  SciLL^»  U.  S. )  is  the  bvor- 
ile  expectorant  preparation.  As  it  contains  acetic  add,  it  is  incompat^^ 
ble  with  ammonium  carbonate,  Corafiortrrd  Syrup  of  S^iU,  or  dx^f 
Hive  Syrup  (SyKvv\i^  SciLL-e  Compositus,  U.  S^>.  contains  one  gnin 
of  tartar  emetic  lo  the  ounce,  and  is  therefore  sedative  to  the  circukciaa, 
although  stimulant  to  the  bronchial  mucous  membrane.  U  is  not  nut' 
able  for  young  children,  although  it  has  been  much  used  in  spasmodic 
croup.  The  dose  of  the  simple  syrup  is  one-half  to  one  fluidrachm  {a-* 
C.c. )  ;  of  the  compound,  twenty  to  forty  drops  (1.3—3,5  C.c),  accontiaj  , 
to  age,  repeated  every  twenty  minutes  until  it  operates. 


peeuW 


Pix  LiQUiDA.  U,  S,—  TdT-is  a  black  semi-hquid  substance,  of 
odor  and  taste,  obtained  by  the  dcstmclive  distillation  of  \'arious  speao 
of  pine.  The  tir  used  in  thb  country  is  almost  exclusively  the  pro<iuct 
of  the  Finns  palustris  of  North  Carolina  and  other  of  the  Soutben 
Stales.  In  composition  it  is  very  complex,  containing  pyroligrwxB 
acid,  creosote,  empyrcumatic  oil.  and  a  number  of  more  or  less  peculiar 
princijiles.  When  distilled,  it  yields  an  oily  liquid,  known  as  i?iJ  0/  te^, 
and  a  solid,  black  residue,  pitch.  It  is  freely  soluble  In  alcohol,  eflm, 
and  the  fixed  and  volntile  oils,  and  idso  to  a  lilight  extent  in  water.  Tbr 
physiological  action  of  tar  resembles  that  of  creosote.  According  W 
Taylor,  the  oil  of  tar  has  produced  death  in  man.  To  cause  death,  ttf 
itself  would  have  to  be  ingested  in  enormous  quantity,  sincr  a  sailor 
(according  lo  5till6)  recovered  after  taking  between  a  pint  and  a  qiwit 
of  ii.  If  i?i  used  internally  solely  in  the  advanced  stages  of  obslijiiie 
aadt  dronchiiis,  or  in  t/trt/aic  bronchitis.  Locally,  it  Is  much  employed 
in  chronic  diseases  of  the  skin,  as  a  stimulant  application  in  the  form  d 
the  official  ointment  (Unguentuw  Picis  Liquid*,  U.  5.. — equal  pttitsX 
In  many  cases  this  is  too  sevt:re,  and  the  strength  must  be  reduced 
Hebra  states  that  if  it  be  applied  too  freely  enough  of  the  Vu  may  be  iib' 
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sorbed  lo  darken  the  color  of  the  l^cra  and  the  urine,  and  even  to  nause 
gastric  irritation  and  black  vomit.  For  inlemal  n dm inis [ration  the  beat 
preparation  is  the  Sj'mfi  of  Tar  (Svrupus  Picis  Liquid* — 7,5  per 
ceni-j  U,  S.), — dose,  one  to  two  ^uidrachms  (3.7-7  Cc). 

Ammoj^Iacvu.  U.  S. — Ammoniiu:. — This  gum  resin  is  the  concrete 
juice  of  the  Persian  plant  Dorema  Ammoniacum  ;  it  is  a  local  irritant 
capable  of  causing  vomiting  and  purging,  wliich  was  formerly  used  lo  a 
considerable  extent  in  chronic  bronchitis  with  excessive  secretion,  but  is 
now  almost  out  of  vogue.  The  dose  is  from  twenty  to  thirty  grains 
(1.3-2  Gm, )  of  the  cmuhion  (Emijlsum  Ammoniaci — Jour  per  cent-, 
U.  S-),  one  or  two  tablespoonfub  may  be  given.  Emplastrum  Ammo- 
niaci CUM  HVDRARGVRO,  U-  5.,  contains  mercury  and  sulphur,  and  is 
employed  as  a  local  stimulant,  alterative,  and  discutient  in  sctofuluns  and 
syphUiiic  swellings^  enlarged  joints,  etc, :  its  external  uac  is  said  to  have 
caused  salivation. 

Senega.  U.  S. — Senega. — The  root  of  Polygala  senega,  a  small, 
indigenous,  herbaceous  perennial,  is  several  inches  long,  very  much 
contorted,  of  a  peculiar  feeble  udor,  and  a  taste  at  first  sweeiish  but 
afterwards  acrJd.  It  '&  distinguished  by  a  keel-Ukc  line,  shorter  than  the 
root,  and  presenting  the  appearance  as  if  a  siring  were  drawn  tightly 
under  the  bark  from  end  to  end.  It  contains  saponin  {p^fygalic  acid 
of  older  chemists),  and  fieriiaps  a  second  active  principle,  senegin.  It  is 
an  actively  irritant  substance  which  has  been  much  used  in  America  in 
very  advanced  stages  of  aeute  bronchitis,  and  in  chronic  bronchitis  with 
free  expectoration.  In  overdoses  it  produces  vomiting  and  purging. 
As  an  expectorant  it  is  not  as  effective  and  reliable  as  various  other 
membera  ol  the  class.  The  dose  of  the  fluid  extract  (Extractum  Sen- 
EC*  Fluidi!M,  U,  S,)  is  from  ten  to  fifteen  drops  (0.6-1.3  C.c.^  ;  of 
the  syrup  (SvRUPUs  Seneg.«,  U.  S.  ),  a  fluidrachm  (3.7  Cc). 

Terebenum,  U.  5.^  Terebene  is  a  clear,  colorless  liquid,  insoluble  in 
water,  isomeric  with  turpentine,  and  of  a  peculiar  odor,  somewhat  re* 
scmbhng  that  of  freshly  sawed  pine  wood.  It  is  prepared  by  the  action 
of  sulphuric  acid  upon  oil  oi  turpentine. 

Terebene,  one  of  the  most  effective  of  the  stimulant  expectorants,  w<is 
first  recommended  by  William  Munell,'  It  is  very  useful  not  only  m 
chronic  broKchiiis.  but  also  in  the  acute  disease  after  the  earlier  stages  have 
passed  by.  As  an  expectorant  it  is  nearly  equivalent  to  the  oil  of  eucalyp- 
tus, but  is  more  stimulating.  It  has  also  been  employed  with  asserted  good 
results  in  dyspepsia,  especially  in  the  flatulent  intestinal  variety,  and  may 
be  used  in  chronic  or  subacute  infiammaHons  of  thi  gtnite-nrinary  tract. 
Its  action  upon  the  general  system  has  not  been  investigated,  but  proba- 
bly resembles  that  of  oil  of  turpentine.  From  twenty  to  forty  minims 
(1.3-2-5  C.c.)  of  it  may  be  given  to  the  adult  in  the  course  of  twenty- 
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four  hours.     It  lends  itself  well  to  use  by  mhal^tiona,  either  by  atoi 
lion  of  water  containing  it  or  by  vaporization  [rom  hoi  water.     The  vapoT 
ahoultl  Iw?  as  con  centra  led  as  can  be  borm^  wkhoui  exciting  cougk 


Oleum  Santali,    U,  S.,  OiJ  *?/  Sitntt^xi  Wffod.  is  a  pale  yellowish.^^ 
strongly  pungent,  aromatic,  and  spicy  volatile  oil^  obtained  Irom  the  wood 
of  the  Santalum  album.      It  is  a  stimulant  or  irritant  to  the  various  mu- 
cous membranes,  and  while  its  general  action  upon  the  system  is  not 
known,  it  is  a  very  valuable  remedy  m  chrmjic  browhifis  and  in  theaid> 
vanced  stages  of  nctiU  ifronchith.  and  also  in  tlie  advanced  Milages  of  ^ct- 
otyhaa.      It  seems  to  be  more  stimulating  than  is  the  oil  of  eucalypoix      i 
From  ten  to  twenty  drops  (1.2-3.5  C-e,)fnaybe  given  every  three  «^H 
four  hours  in  capsules,  emubionsn  or  on  sugar.  ^ 

Among  the  most  valuable  of  the  stimulant  expectoranta  are  the  &iii^ 
eueafyptus  and  cre&soU.      (See  pog^  550  and  565. ) 


m 


Sulphuretted  Hydrogen. — In  1886  Bergeon '  proposed  a  method 
of  treating  phthisis  by  filling  the  large  intestine  with  sulphuretted  hydr^ 
gen  dilated  with  pure  carbonic  acid  gas.  After  an  extraordinary'  but  very 
brief  popularity  the  method  has  fallen  into  such  complete  desuetude  thai 
it  b  only  necessary  here  to  refer  to  the  tenth  edition  of  this  treatise  fw 
details. 

Sulphuretted  hydrogeo  is,  however,  a  valuable  remedy  in  the  trcuE' 
meni  of  purulent  ptiimonic  caiarrhs,  whether  of  tubercular  or  other  oii- 
gin.  When,  under  any  circumstances^  a  bronchial  catarrh  is  accompaniod 
by  very  free  expectoration  the  remedy  may  be  useful  in  relieving  dw 
mucous  membrane.  We  have  also  found  it  of  service  in  chronic  gfioL 
when  administered  persistently  for  montha.  The  method  of  adnucij- 
tration  employed  by  Bergoon  was  barbarous  and  absurd.  The  sulphu- 
retted hydrc^en  miiy  \:ni  given  by  the  mouth  in  the  form  of  a  natural 
sulphur-water  or,  better,  by  means  of  water  saturated  with  sulphuretted 
hydrogen  ajid  carbonic  acid  gas.  The  dose  of  the  saturated  solution  ff 
two  to  /our  ounces  (60-r  (ft  Cc),  three  or  four  times  a  day,  la  souk 
cases  it  produces  digestive  disturbance,  and  its  use  has  to  be  abandon^. 
That  the  gas  is  absorbed  and  eliminated  by  the  lungs  is  prov-ed  by 
very  perceptible  odor  upon  the  breath. 
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FAMILY  VIL— EMMENAGOGUES 


Emmenagogues  arc  medicines  ^vhich  arc  employed  to  promote  the 
menstrual  flgx.  In  the  great  majority  of  cases  amenorrtnea  is  due  to 
some  local  pelvic  disease  cr  general  consdtutional  condition,  the  removal 
of  which  relieves  the  symptom.  There  are  a  lew  aubstancea  which 
appear  to  aet  directly  as  stimulants  lo  the  uterine  mucous  membrane, 
although  they  are  notoriously  uncertain  in  their  efTeclivenesa. 

When  aTntntfrrh^a  is  a  symptom  of  chlorosis  or  due  to  other  forma 
o\  anaemia,  full  doses  o(  iron  should  be  given.  With  iron  may  be  com- 
t^ned  the  gum  resin  myrrh,  as  in  the  compound  mixture  of  iron  (Mis- 
TTJRA  Ferri  CoMPOSiTA,  U.  S.  —  Griffith's  MLcture).  Dose,  from  one 
to  two  fluidrachms  (4-7  C,c.)i  ihrec  times  a  day.  When  atonic  amcnor- 
rhira  cKists  with  constipation,  aloes  should  be  given  along  with  the  other 
emmenagogues.  Ordinarily  it  should  be  admimstered  in  repeated  doses 
(three  times  a  day)  of  such  ,size  as  will  produce  daily  one  or  (wo  soft, 
semi-liquid  stoolsn  At  the  menstrual  period  advantage  may  sometimes 
be  derived  from  the  administration  of  a  fulL  purgative  dose. 

Potassium  Permanganate,  originally  recommended  by  Sydney 
Ringer  as  an  emmenagoguej  has  been  very  highly  commended  by  For- 
dyce  Barker  and  other  physicians.*  According  to  Barker,  the  pcrinan- 
panate  is  not  to  be  employed  when  menstruation  has  been  arrested  by 
grav*e  constitutional  or  local  disease,  or  suddenly  by  cold,  moral  shock, 
or  acute  disc^ase.  Abortifacient  propt^rlies  have  been  attributed  to  it* 
and  cases  arc  reported  in  which  abortion  has  followed  its  administra- 
tion, t 

Therapeutic  doses  of  the  permanganate  must  be  entirely  decomposed 
ir  a  very  short  time  after  they  reach  the  stomach,  so  LhaC  any  aclioa 
which  the  drug  exerts  upon  the  general  system  is  due  to  the  manganese 
onde  ;  indeed,  the  ordinary  bia£k  manganese  oxide  has  been  aflinned 
by  various  pnactilioners  to  be  as  acuvc  an  emmenagogue  as  ia  the  per- 
manganate. We  have  employed  these  agents  to  a  limited  extent  in  hmc- 
ijonal  amenorrhiea,  sometimes  with,  sometimes  without,  success.  The 
only  difference  which  we  have  Seen  able  to  perceive  in  their  action  is 
that  the  permanganate  b  the  more  irnlant  to  the  stomach.  The  dose  of 
either  preparation  may  be  set  down  as  one  to  two  grains  (0.06-0.13  Gm.  ]i 

*  Sec  Thtrop.  Gtiz.,  ii.  Hnd  iji. 

tS«J,  L.  Welkins  {7*«aA  <7flJ„  JL),  *nd  S,  B- Spcny  (JWd,  Ui.T. 
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—always  administered  after  meals,  in  order  to  avoid,  as  f ai-  as 

gastric  irritation.     Cases  of  fievere  gastritis  produced  by  Che  permsngliBii 

have  Ix^en  reported.' 


M 


Cawtharides  is  a  very  decided  uterine  stimulant,  and  is  much 
m  emmenagogue  miAtures-  From  two  to  five  minims  (o.  i3^>.  j  C-c] 
of  the  tincture  may  be  given  lliree  times  a  day  ;  ii  no  unpleasant  syiap- 
tcims  arise,  the  dose  m.iy  cautiously  be  increased  to  six  minims*  tin 
production  of  strangury  being,  of  couree,  sedulously  avoided. 


M 


GtiAlAC.  as  an  emmenagogue,  is  much  less  stimulatingf  thai* 
tharides,  and  Is  believed  by  some  to  be  especially  useful  in  rtotiwa/ii 
dysmenifrrhafHi.  In  this  affection,  full  doses  oE  the  ammoniated  tincture 
should  be  given.  The  following  formula,  adapted  from  that  of  Dewees, 
known  as  Dewces's  Rmmeiiagogit^  Mjj^turc,  15  probably  the  niosl  effec- 
tive combinalion  ever  made  in  at&nic  amcnarrhaa.  The  proportioticf 
the  various  ingredients  should  be  varied  to  suit  the  ex^eacies  oi 
vidual  cases. 


R    TincturK  f«rn  chlondi,  f^lih  Tincturv  canthuidia.  f^i ;  Tincture  akr*, 
fJBfl:   TincturK  gualici  ammoniatR,  f|iu:   Syrupi,  q,  »^  ad  f^vi. 

ipDDtilul  three  timrB  a  d«y. 


1 
1 


Sabina.  U.  S. — Sa.vin£, — The  dried  tops  of  Juniperus  sabitu,  ■ 
juniper,  nadve  of  the  south  of  Europe  and  the  Levant,  contain  a  turpro- 
tine-likc  volatile  oil.  This  oil  is  a  powerful  irritanL  When  taken  in 
sufficient  dose,  it  produces  severe  abdominal  pain  ;  incessant  vomiting 
and  bloody  purging  ;  dimlnutton  or  even  suppression  of  the  urine,  vbidi 
is  often  albuminous  and  bloody  \  disordered  respiration  ;  svmptmro  d 
disturbed  innervation,  such  as  unconsciousness,  stertorous  breathing,  and 
convulalons  or  convubive  tremblings  ;  the  scene  closing  by  death  in 
collapse.  In  pregnant  females,  abortion,  accompanied  by  violent  flood- 
ing, almost  always  occurs  before  the  fatal  issue.  After  death,  signs  of 
gascro- intestinal  inllammation  are  gener-fclly  pr^nt,  but  in  some. 
Stances  these  arc  wanting,  and  in  one  case  reported  by  Lctheby* 
monary  apoplexy  and  congestion  of  the  brain  were  the  chief  leaions> 

In  rare  c^es  of  frttmorrhagia.  dependent  upon  uterine  relaxation,  tbf  , 
oil  of  savine  is  useful  in  doses  of  from  five  to  len  drops  (0.3-0-6  Cc.)-  ■ 
It  owes  its  importance  to  the  trequency  of  its  domestic  use  as  an  »borti- 
faeient, — a  use  which  is  accompanied   by  the  gravest   danger  to  life  and 
has  often  ended  in  death.     The  dose  oi  the  volatile  oil  (OLEtrM  Sahk^  ' 
U.  S. )  is  from  five  to  ten  minims  (0,3-0.6  C.c, ), 


i 


Rue.— The  leaves  of  Ruta  graveolens,  or  common  garden  me, 
a  volatile  oil  whoae  properties  arc  similar  to  those  of  oil  of  savine.     It  ba 
been  iLsed  in  Europe  for  the  production  of  criminal  abortion,  h«t  seefw 

be  less  employed  than  is  the  oil  of  savine,  and  to  be  less  dAngeroaPy 


^ 


aa  we  have  met  with  no  records  of  death  from  it  except  that  of  a  man 
weakened  by  dysentery.  =^  According  to  M.  Hllie,  taken  internaUy,  in 
large  dos*fs,  it  causes  violent  gastric  pains,  excessive  and  sometimes 
bloody  vomitirg,  profuse  salivation  and  swelling  of  ihc  longuc,  gjeat 
prostration,  confusion  of  mind,  and  convulsive  twjtchmgs,  with,  in  preg- 
riant  women,  abortion. 


TaNaCETUM.  U-  S. — The  common  tansy  of  the  g;ardens,  Tanaceiom 
vidgare,  tn  the  form  of  decoction,  or  of  its  volatile  oil,  is  sometimes 
used  as  a  stimulant  emmenagogue  or  for  the  purpose  of  produting 
abortion,  but  is  a  very  unsafe  remedy.  When  laken  in  sufficient 
amount  it  causes  abdominal  pain,  vomiting,  loss  of  consciousness,  and 
violent  epileptiform  convulsiona.f  The  minimum  fatal  dose  of  tlie  oil 
of  tansy  b  not  knowfln  but  in  two  casta  ^  a  Icaspoonfiil  of  the  oil  pro- 
duced violent  epileptiform  convulsions,  and  the  same  amount  is  said  to 
have  caused  death.  Recovery  is  stated  to  have  occurred  after  one  and 
a  half  fluidrachina  ;^  also  after  three  fluidrachms.^  The  action  of  the  oil 
upon  the  lower  animals  has  been  studied  by  Guillery,*  In  frogs  the 
most  important  effects  which  it  was  found  to  produce  were  paralysis  of 
the  peripheral  endings  of  the  motor  nerves,  with  early  appeainnce  of 
post-mortem  rigidity  ;  and  paralysis  of  the  vaso-motor  centre  of  the 
meduJla  and  of  the  inhibitory  cardiac  apparatus,  with  at  last  paralysis 
of  the  heart  itself.  In  warm-bloodtd  animals  the  oil  produced  symp- 
toms precisely  similar  to  those  which  it  causes  in  man.  After  section  of 
the  spinal  cord  the  convulsions  did  not  occur  in  the  hind  legs  :  they  are 
therefore  of  cerebral  origin.  The  arierial  pressure  was  not  affected  until 
death  was  at  hand  :  so  that  it  Is  evident  that  the  drug  has  litde  action 
upon  the  heart- 


Olei'M  Hedeom*.  U.  S. — Under  the  name  of  oil  of  pennjyrerya!,  in 
the  United  States,  the  oil  of  the  Hedeoma  pulegioidcs  is  used  as  a  stimu- 
lating emmeragogue  in  domestic  practice,  but  has  very  litde  power. 
Two  fluidrachms  taken  by  a  young  woman  produced  vertigo,  fafnlness, 
muscular  weakness,  frequent  feeble  pulse,  cold  skin,  and  cold  extremities 
(C-  A,  BryceM'  Dose,  from  two  to  ten  minims  (o.  ia-o,6  C,c.]-  In 
Europe  the  oil  of  Mentha  pulegiiim  is  known  aa  oil  of  penityrqya/. 


ApioL. — Apiol  is  a  peculiar  non-nitrogenous,  yellowish,  oily  liquid, 
which  is  obtained  from  the  root  of  the  Apium  petroseUnum,  or  common 
parsley.      According  to  its  discoverers,  Joret  and  Homollc,*  one  gramme 

■Case  of  C.  F,  Cooper  [Med.  Examintr.  N,  S-,  \%.  720). 

t  For  referencea  it>  fatdl  coActi,  moct  a\  which  have  occTirrcd  in  ihc  Uniled  Statta, 
see  U.  S.  Dispensatory,  also  Cuillcry  {ioc-  cit.).  Cuillery  believes  thai  ihe  aynxptoms 
caused  by  the  oil  and  by  tansy  (ea  are  different  Tn  n  foae  of  poi^onin^  by  the  renvefi 
however,  raport4*d  in  the  Xashi'iJIe  3ftd.  and  Surg  J^um.^  i^T^i  "KiiL,  l^«  Eyiriptoms 
weH  tbof^  alleg'.'d  lo  be  chamctoriitic  of  cil-poiBonfag ;  and  ifac  oil  probably  19  thb  only 
■Ctivi:  principle  of  ihe  drug. 
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of  it  wiU  produce  in  man  a  cerebral  excitation  very  similar  to  that  in- 
duced by  coffee,  without  other  symptoms.  In  doses  of  from  two  to  lour 
grammes  it  causes  a  species  of  intoxication,  with  vertigo,  ringfiag  in  the 
ears»  and  severe  frontal  headache, — a  group  of  symptoms  very  similar  to 
those  seen  in  cinchonization. 

Apiol  has  been  used  to  a.  considerable  extent  as  an  antipertodic,  but 
it  is  certainly  of  very  inferior  rank.  It  was  originally  recommended  In 
am^ncrrhaa  by  Joret  and  Homolle,  who  exhibited  three  or  (pur  grains 
twice  a  ^^y  for  a  week  preceding^  the  time  in  which  the  return  of  men- 
struation was  due.  Whenever  any  symptoms  of  the  menstrual  molimen 
appear,  fifteen  grains  of  it  should  be  administered  in  the  course  of 
three  or  four  hours.  It  is  always  given  in  capsules,  each  of  which, 
as  imported  from  France,  usually  contains  one-quarter  of  a  gramme 
(3-9  grains). 
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FAMILY  VIH— OXYTOCICS. 


Oxytocics  are  those  remedies  which  are  employed  during  or  directly 
after  panurition,  to  increase  the  uEerine  acdoa  Of  the  few  drugs  which 
have  claims  for  position  in  the  present  class*  quinine  has  already  been 
fully  considered  ;  it  apparently  differs  entirely  from  the  other  known 
oxytocics  in  not  producing  condnuous  tetanic  spasms  of  the  uterus,  ;and 
is  therefore  the  safest  stimulant  to  parturition  ai  our  command.  The 
peculiar  dangers  which  beset  the  use  in  labor  of  drugs  which  cause  uter- 
ine tetanus  will  be  fully  discussed  in  the  article  upon  ergot. 


CRGOTA  — ERGOT.    U,S, 

Ergot  is  a  blackish  body,  one  to  two  inches  in  length,  irregularly 
cylindrical,  grooved  along  one  side,  and  very  generally  curved  ;  it  is 
composed  of  very  thick  walled  microscopic  cells,  containing  oil-drops 
but  no  starch>  As  was  first  demonstrated  by  Tulaane,*  ergot  is  the  sclero- 
tiun:!  of  the  Claviceps  (C  purpurea,  Tulasne)  which  infests  Che  grain  of 
e  cereale,  or  rye. 


^B  plants 


Among  the  lowest  of  vegetable  organisms,  and  distinguished  from  all  other 
plants  by  (he  absence  of  chlorophylK  are  th«  hingi.  I'herc  aie  In  most  cases  tv^'O 
dMnet  states  or  stiigcs  in  the  Lite  of  a  tungus  :  in  (he  first  oE  these,  the  vegetating 
period,  it  exists  as  a  myceiiurn.  a  usually  filamentous  mass  or  flocculus,  wlioac  sole 
funi^iion  3s  ro  grow  and  increase  ;  in  the  seomd  stage  the  ikailus.  ornrtlmary  fungus 
or  mushroom,  \^  lonned,  and  to  ii  is  aisigned  Iht  function  cf  developing  repro- 
ductive bcxiics,  aflerwhose  maturation  it  perishes.  Between  these  st^cs  there  is  in 
some  fungi  an  Intermediate  one,  in  which  the  plant  exists  as  ^zdcroiiam.  The 
genus  Gavlceps  comprises  a  number  of  parasitic  fungi,  which  develop  in  thL'  pistils 
of  the  various  species  of  Gramines.  The  first  appearance  of  the  ergot  i*  in  the 
flower  of  the  rye,  at  the  base  of  tthose  pistil  there  arises  n  minute  flocculent  m.iss 
of  mycelial  Rl^ments,  These  laments,  continually  growing  and  invading  all  parts 
uf  the  tissue  of  the  pistil,  at  last  form  of  it  an  irregular  whitish  body,  al  the  base  of 
which  iifler  h  time  appears  j1  dart-colored  bo<iy,  the  sclerclium,  which  continues  lo 
grow,  lifting  up  the  diseased  and  witherin)^  mass  formed  out  of  the  oii^nal  pistil, 
and  finally  developing  into  w  perfect  ergot  If  a  fresh,  living  ergot  be  placed  in  a 
danip^  warm  ptace^  after  a  lime  little  cracks  will  appear  in  its  surface,  and  thruugh 
these  cracks  little  round  bodies  will  project,  !ind  finally  be  raised  up  on  stallcs  and 
constitute  perfect  thalli. — minute  fungi,  which  Anallv  produce  spores- 


Ergot  is  an  exceedingly  complex  substance,  co;itaining  nearly  thirty- 
five  per  cent,  (Legrip)  of  an  Inert  fixed  oil,  bnt  of  whose  active  principles 
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wc  have  rjo  definilc  knowledge.  The  most  condensed  representative  of 
the  activities  ol  the  drug  is  the  watery  extract* 

Physjologr-AL  Action. — Loeai  AOUnt. — AbsorpHtm  and  Blrmij{a- 
tion, — The  preparations  of  er^ot  have  a  very  feeble  local  action^  but  thor 
irritant  propeides  are  suflicieiil:  to  interfere  with  their  hypodermic  use, 
and  sometimes  to  make  them  disturb  the  stomach.  They  yield  Ihar 
active  principles  readily  to  absorption,  but  concerning  the  fate  of  these 
bodies  in  the  organtsm  we  liave  no  knowledge. 

Gen^r^i  Effects.— ¥.y*^T\  the  largest  therapeutic  doses  (an  ounce  d 
the  fluid  extract)  produce  in  man  no  perceptible  symptom  save  some 
nausea.  In  a  number  of  case^  death  ha>^  resulted  from  abortion  cau^ 
by  large  doses  of  ergot. f  but  ^ve  know  of  but  two  instances  of  »erkjiis 
ptMSoning  in  a  non-pregnant  person,} 


In  the  first  ease  gastrtc  irritation,  thirst,  diarrhoea,  burning  pain  in 
feet,  and  convubion^  are  said  to  have  preceded  deatli.  In  the  secor 
case  (G.  S.  OJdright')*  two  hours  after  taking  the  drug  (amount  not 
stated)  there  were  developed  tingling  in  the  fingers  and  feet,  aracnpsi^| 
the  legs,  arms,  and  cht^t,  with  dix^iiiess  and  weakness  ;  the  pupils  wot^ 
dilated^  the  pulse  was  very  small,  and  a  feeling  of  coldness  was  complained 
oE.  These  symptoms  were  relieved  by  the  administration  of  stimulinfs 
and  the  use  of  external  heat  ;  after  a  time  they  recurred  with  greaWf 
violence ;  finally,  under  the  reinstitution  of  the  measures  previously 
employed,  the  face  became  intensely  congested  and  purplish  red.  pain  in 
ihe  head  was  felt,  the  patient  seemed  much  excited,  and  convulsions  vi 
feared,  but  did  not  occur ;  there  was  some  diarrhoea,  with  dark 
stoob. 

According  to  Die;  {quoted  by  Stills),  the  principal  effects  of  poisoo- 
OU5  dnsea  nf  ergot  are  in  the  lower  animals  profuse  salivation,  vomiting, 
dilatation  of  the  pupils,  hurried  breathing,   frequent  pulse,  cries, 
bling,  staggering,  paraplegia,  in  some  cases  diarrhoea  and  urgent  thi 
convulsions^  and  death. 


tisoQ' 
iting, 

hud| 


In  the  experiments  o!  S,  A,  Wright'  the  paralysis  was  much  more  marked  ihiTi 
were  the  spasms  ;  'ax  some  coses  the  special  senses  seemed  to  be  destroyed,  and 
coldness  of  the  suiface  was  a  very  promincai  symptom,  Wright  found  that  iIk 
intravenous  jiijeciion  of  a  strong  infuAion  caused  ininieUiate  dilatation  of  the  pupib. 
great  increase  in  the  nit  nf  Ihe  cardiac  pnlsations,  pa^a!>■5^i^l,  and  convulsions  and 
dealh  \n  n  few  mimites  :  when  the  dose  was  not  sufficient  la  bill  at  once,  grt^at  Uues- 
ihesiA  and  coldness  of  the  skin  and  alao  paralysis  of  the  speci'il  senses  were  dcvel- 

*  Fur  nn  acronni  of  the  hopelessly  comptl^ated  chemlHtT>'  of  the  d  rue  the  TAdHU 
rvFerred  to  the  iSLh  edilloa  o(  the  Uni/ed  Slaies  Dispe7is(^ory ,  whilst  a  risum/fA  ibr 
phv&JolDEiea]  InvL-bt^Eat^ona  of  the  varlouii  alk^tU  active  prlnctplt^s  may  be  round  hi 
the  inch  eilltloii  of  ttit  pitapat  ircflllac.  For  anldc  upon  EphoielotoxiH.  sc^e  Artk  / 
Erper.  Falh..  1807.  mix. 

t  For  ca.se;,  aee  Ntubeil  { Joum._fur  /^armacadynvmit,  iS^  li,  4B3)  ;  aiso^  wnv 
case,  Rlehier  {Casfiar'j  llertetjaHrsihrift,  Jii-  177)  ;  Tflfdica  {Ann.  O'lfy^.,  185^  i . 
TiiUdo  Med.  and  Surg.  /uum..  July,  i^jBy 

I  Davidscr  tepor[«<  a  cast  wUh  (TuJd  blood,  jaundfct.  and  universiil  TiemorHu^H. 
Rtlributifd  with  daubclu]  correctness  \.o  pui^suniitK  by  ergut  {L<ntdan  Lancei,  i^&4.  u.  $0^^ 
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oped.  In  Kersch'*!*  expenmenls  intravenows  injections  of  the  poison  caused 
marked  coldness  of  the  surface  and  aJso  great  muscular  rigidity.  Upon  rabbits, 
according  to  Wright,  crgol  urts  very  feebly.  In  birda,  as  tepreseoled  by  diickens, 
turkeys,  and  pigconSj  U  causes  symptoms  imaloeous  to lliosc  produced  in  mammals." 
Enormous  dcses  of  ergot  are  required  to  produce  loxic  symptonis  in  animals,  since 
in  one  of  Wright's  experiments  d-n  amount  equivalent  to  two  drachms  for  every 
poutid  wc:tsht  of  die  dog  failed  to  kill. 


An  examiixatiou  of  the  above  sumtDary  of  th^  toxic  effects  of  ergot 
on  the  lower  animals  shows  that  the  symptoms  are  mainly  paralytic,  and 
that  the  only  ones  which  are  in  any  sense  characteristic  are  the  anaes- 
thesia and  the  coldness  of  the  surface.  As  this  coldness  of  the  surface 
has  been  noted  in  various  women  m  whom  the  drug  has  caused  fatal 
abortion,  it  is  probably  characteristic  0/  the  poisoning, 

Js!mioiis  System. — The  action  of  ergot  upon  the  general  nervous  sys- 
tem is  extremely  feeble,  but  ia  not  well  undei^tood  :  as  both  Wnght  and 
Kohier  have  found  that  the  voluntary  muscles  are  not  afiectcd  by  the  drug, 
the  motor  symptoms  of  the  poisoning  would  appear  to  be  of  nervous 
origin.  The  statement  of  Eugene  Haudelin.*  thai  the  peripheral  nerves 
arc  not  aiTecicd,  has  been  confinned  by  the  experiments  of  Kbhier,  so 
far  as  concerns  the  motor  nerves  and  the  watery  extract  of  the  drug. 
According  to  Kbhier,  however,  those  portions  of  the  drug  which  are  not 
soluble  in  water  increase  the  excitabUity  of  the  etTerent  nerves,  whilst 
upon  the  peripheral  sensory  nerves  both  the  soluble  and  insoluble  prepa- 
rations of  ergot  act  as  feeble  depressants,  f 

Circulation. — According  to  the  observations  of  Parola.  Gibbon, 
ArnaJ,  Hardy,  Beatty  (quoted  by  Still6),  and  Bailly  and  SSe,'  very  large 
doses  of  ergot  reduce  the  pulse-raie  in  man,  but  only  under  the  rarest 
circumstances  below  sixty.  Eberty  found  that  in  tlie  frog  the  drug  still 
lessened  the  rate  of  the  cardiac  beats  after  destruction  of  the  medulla,  but 
that  in  the  atropinized  mammal  ergot  was  powerless  to  alter  the  cardiac 
rhythm.  By  toxic  doses  the  rapidity  of  the  heart's  action  is  Increased, 
and,  according  to  Borcischa,  gcilvanization  of  the  parvagum  has  at  this 
lime  little  or  no  eflect  upon  the  pulse-  It  may  be  that  er^ot  first  slimu- 
laies  and  then  paralyzes  the  peripheral  pnevimogastric,  bin  before  any 
conclusion  can  be  considered  establbhcd  further  investigation  is  iniperativeH 

As  was  first  shown  by  Charles  L.  Holmes^  (confirmed  by  Kohlcr  and 
Eberty'  and  by  numerous  experiments  in  our  own  laboratory),  a  mod- 
erate dose  of  a  solution  of  the  watery  extract  of  ergot  thrown  into  the 
jugular  vein  of  a  dog  causes  a  sudden,  immediate  fall  of  the  arterial  pre^- 
ure,  followed  almost  at  once  by  an  enormous  and  persistent  rise  of  the 
pressure.      The  primary  fall  of  pressure  is  attributed  by  Holmes  to  spasm 

*  ^e  Tessier  find  Gross,  as  qiictod  bj' Slill^  in  his  work  on  Tht^rnpeutica;  oleo. 
Bonjean  (  TmiUde  i' Rrgot  d*  Srigie,  Pans.  t8«). 

T  Tt»  18S4  T,  Korfcorin,  ma  Si,  Petersburg  the^E.  affirmed  that  pronounced  and  cbnr- 
aclerietjc  pathol^igiral  nliepation?  can  be  fonnrl  in  the  iplriHl  cord  of  aajmalfi  slowly  Wiled 
with  ergot.  The  corractnws  of  this,  however,  seems  lo  be  more  than  doublftll-  Sa* 
p«p«Tby  A-  Griiflleld  {Ankfuf,  Psych,  ir.  NrrvfH..  iSMg-^o-  ^H'X 
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oi  the  pulmonic  vesads  prevenling  the  interchange  of  blood  betweea  ihc 
right  and  Idt  ventricles,  but  in  view  oJ  the  facts — thai  so  iar  as  our 
present  knowledge  goes  ergot  does  not  act  locally  upon  the  blood-ves- 
sels,  thai  \t  h  a  c^irdiac  sedative  whtm  in  large  amouau,  and  that  It 
does  not  produce  this  fall  of  pressure  when  introduced  gradually  into  tlit 
drculalion  by  hypodermic  injection  (our  own  experiments) — il  can 
scarcely  be  gainsaid  that  the  primary  fall  of  pressure  is  due  to  the 
ovcrwiidming  inElutnce  o(  the  concentrated  ergot  d5  carried  directly  by 
the  veins  to  the  heart.  The  influence  of  minute  doses  of  ergot  upon  the 
heart  has  never  been  sufficiently  studied,  but  it  has  been  abundantly 
demonstrdted  that  the  large  dose  depresses  the  heart-power.  According 
to  the  early  studies  of  P.  Eberty,'  in  the  heavily  ergoti/cd  frog  the  heart 
is  arrested  in  diastole,  and  is  unable  to  respond  to  stimulation  ;  whilst  in 
the  more  recent  studies  of  John  C,  Hemmeter"  it  was  demonstrated  that 
the  isolated  frog's  heart  Is  greatly  slowed  and  still  more  weakened  by  ihc 
local  application  of  ergot. 

The  cause  of  the  rise  of  the  arterial  pressure  is  a  vaso-moior  spasm.* 
As  was  first  demonstrated  by  H,  C,  Wood, "  division  of  the  !^p]na1  cord — 
that  ia,  separation  ol  the  blood-vessels  From  the  vaso-molor  centre  in  the 
medulla — prevents  the  ergotic  rise  of  blood- pressure,  a  fact  which  has 
been  abundantly  corroborated  by  Hemmeter,  who  further  slates  that 
injection  of  ergot  produces  plainly  visible  contraction  of  the  artenolca 
and  capillaries  in  Che  omentum  o(  the  rabbit  when  the  spinal  cord  ic 
intact,  but  is  unable  to  do  so  after  destruction  of  the  cord.  Further^ 
Eberty  asserts  that  in  the  frog  after  destruction  of  the  medulla  ergot  is 
power!  csa  to  raise  the  blood -pressure- 
It  appears  to  be  an  established  fact  that  ergot  causes  contraction  of 
the  blood-vessels  and  consequent  rise  of  the  arterial  pressure  by  stimu- 
lating the  vaso-motor  centre  in  the  medulla.  There  is  at  present  no 
sufficient  evidence  that  the  drug  everts  any  direct  stimulant  influence 
upon  the  vessel-walls. 


I 


The  evidence  which  has  be*n  brought  forward  in  favor  oi  th?  direct  idmulanl 
action  E>f  GT^t  upon  the  blood-vessel  tibres  con.'^ist'i  of  the  statements  oi  Holmes, 
Wemich,"  and  J-  H.  Pelon,"  that  after  the  nerves  going  to  certain  blood-vcssds 

•  The  theory  that  eTjot  producca  a  spasm  of  the  blood  TeEselB  was  fiist  brotighr  for- 
word  by  Cnurbanl  in  1827.  En  1870  CTiarJca  L,  Holmes  found  thai  when  the  bleed  ve&Hli 
of  the  frog^s  web  wer?  watched  undtr  the  microscope  and  lh«  AniTnal  poLsoncd  «ithemith 
the  DqucouB  «i1racL  of  er^oE  01  whh  the  powdered  drug,  thv  vpek^Ib,  bolh  vcnnus  and 
aiicrialt  could  be  seen  to  undergo  a  very  great  contraction,  A.  Wtrmich  (tlrrMov^ 
Arehk;  \%^^,  Ivl.^io)  cbacrved  (hal  when  mbhits  in  which  the  orleriesof  Ihc  ihigli,  buck. 
pia  mater,  etc,,  wcreenpoBed,  received  fuM  doses  of  ergot*  iheae  arteries  could  be  «een  10 
undergo  a  Vi;r)-  remarkable  diminution  in  their  calibre.  These  observatioris  have  biviL 
cmilinncd  bv  other  ohservers,  among  whom  maybe  menlianed  Vopt,  S^  Kerach  {lof.  fit-), 
Man  ^clmilct  (fferfiH^  Jnin.  U^otA/-nstfir.,t^^,  jo^) ,aiid  BQ]Al{SihinidrjJaAr^v4Mfr_ 
Mitrchj  1^79)-  The  EoHer  observer  alsooilinnB  thai  Ehere  ran  through  the  ergotiied  capil 
lariee  wave-Tike,  peristaltic  spasniE;  Patrick  Nici^l  and  J.  Musscp  {ffril  and  Far. 
AfMirit  CMir:  Jitv-.  1S73,  1-1  have  noted  with  the  ophlhulmoscope  the  toBlracllon  of  Ebe 
retinal  virsecla  niter  the  eibibilion  of  ergot  in  man. 
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have  been  cut.  these  vessels  can  be  seen  Tci  coniract  when  ergol  is  injerled  into  Itie 
animal,  itad  the  fact  Ihat  in  the  experimtihts  made  by  5,  Ringer  and  H,  Sainsbury  " 
uiwd  tortoises  accwding  to  ihe  method  of  GflskeH  ^sep  Digit\us,  page  joo),  the 
addition  of  trgotin  gieatly  slowed  the  rale  of  Aow  Lhraugh  ths  artcHoleii.  The  ob- 
servations uf  Holmcii.  WcmJdi.  and  PcrtoQ  ajt,  howevt^r.  in  di^^tinct  contiadidJon 
to  the  very  elaborale  experiRients  of  faul  Vogt,'*  in  which  Iht  dilated  vessels  in  the 
car  of  the  rabbit  whose  cervical  ganKUon  had  been  csitirpflled  could  not  be  made  to 
contract  by  ergol.  Murcuvcr,  any  oljser\iition3  made  *i[h  die  eye  as  to  the  con- 
tractions or  dilatRtions  of  the  blixw I- vessels  are  of  tloubtful  value. 

Greater  importance  should  be  at1ach«d  to  the  eiperimenis  of  Ringer  and  Saina- 
bury,  but  in  these  experiflients  it  was  found  that  the  addition  of  ergotin  to  Oie  saline 
fulution  u^ed  hud  no  disiiiict  effect  until  tbtre  was  fen  fitr  cenf.  of  tlic  extract  in 
solution.  Ten  per  cent,  of  ergoiin  is  enough  very  seriously  to  influence  the  viscid- 
ity oi  the  saline  solution,  and  it  \%  probable  that  the  slowing  effect  of  the  ergotio 
was  the  result  of  altered  physical  conditions.  Moreover,  the  cfTect  of  auch  an 
cnornujus  Amount  of  ergotin  upon  iruscle-fibTc  is  almost  ccrlainly  paralytic  rather 
than  stimiilaiing.  Of  cc>uree,  a  ilmg  may  at  the  same  lime  simulate-  the  vaso- 
motor centres  and  the  muEcle-fibres  and  the  wall?  of  the  vesi;*!*;,  but  there  doe& 
not  seem  at  present  suflicieTil  evidence  for  the  founding  of  a  well-grounded  l)elief 
that  eigot  has  such  double  influencc- 

A-S  has  been  shown  by  Haudelin,  Boreiacha,"  Brown-Sfiquard,^^  and 
OthcrSj  the  toxic  dose  of  ergot  produces  immediately  or  after  a  lime  a 
£al]  of  the  arterial  pressure.  The  assertion  of  Brown-Sfiquard^  that  this 
Jail  of  artmat  pressure  is  due,  at  Itast  in  part,  Co  a  vaso-mo[nr  paralysis, 
fa  corroborated  by  the  experiments  of  Borcischa,  who  found  that  when 
the  vessels  were  paralyzed  by  section  of  the  spinal  cord  high  up,  ihe  fall 
of  pressure  produced  hy  the  lo«c  dose  of  ergot  was  proportion  a  lely  not 
nearly  so  great  a&  in  a  normal  animal,  h  is  evident  that,  whilst  the 
therapetitic  dose  of  ergot  narrows  the  blood-paths  and  increases  the 
arterial  pressure  by  certtrie  stimulation,  the  Urge  toxic  dose  lowers  the 
arterial  pressure  by  at  the  same  lime  depressing  the  heart  and  widening 
out  the  blood-paths  ;  the  widening  out  of  the  blood-paths  is  probabty  in 
part  or  perhaps  altogether  due  to  an  action  upon  the  vaso-motor  centres, 
though  the  influenee  of  ergot  upon  the  hearl-musde  would  suggest  that 
m  toxic  dose  it  depresses  the  musclefibres  in  the  vessels. 

Bcdiiy  Tcmperahirf. — The  coldness  of  the  surface  in  ergotic  poison- 
ing  seems  to  depend  upon  n  general  fall  of  tfnuperaiure,  Hernmeter 
has  noticed  that  this  fall  of  temperature  commonly  amounts  to,  and  often 
exceeds,  ^^  C.  in  the  lower  animals  and  2'  F,  in  the  human  being.  The 
cause  of  it  has  not  been  made  out.  Hemmeter  slates  that  in  several  ex- 
periments he  has  found  pronounced  reduction  of  urea  elimination  in  dogs 
under  the  influence  of  ergot,  and  believes  it  possible,  though  not  proved, 
that  the  fall  of  temperature  is  due  to  diminished  general  metabolism  ; 
it  may,  however,  be  only  a  secondary  phenomenon  due  lo  the  action  of 
the  drug  upon  the  circulation. 

Action  tm  the  Intestines.  — The  muscle-fibres  in  the  coats  of  the  blood- 
vessels are  certainly  not  the  only  non-striated  muscles  influenced  by 
ergot.  According  to  Wertheimcr  and  Magnln/"  ergot  produces  active 
jnoyements  in  Uie  coats  of  the  stomach,  and  Wright  fo^nd  very  active 
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Therapeutics. — Owing  to  the  power  that  ergot  possesses  of  ialensi- 
fying  labor-pairis,  ix  has  long  been  used  in  ukrine  inertia  during  partu- 
rition. Indeed,  it  was  for  this  purpose  that  the  drug  was  first  employed 
in  medicine,  and  thereby  acquired  ibe  name  ol  pulvis  pariitriens.  The 
literature  ol  th<^  subjeLt  is  immense,  aiid  all  imaginable  opinions  as  to  tlie 
efiects  of  the  drug  when  given  la  labor^  and  as  to  Che  advisability  of  its 
employment,  have  been  advanced  ■  but,  without  discussing  these^  we 
shall  here  simply  point  out  ihe  clearly  established  rules  for  its  use  and 
the  clinically  determined  dangers  and  advantages  of  its  employment-  If 
ergot  be  given  in  \erf  small  doses  dunng  labor,  the  natural  pains  are 
simply  intensified  ;  but  if  the  dose  be  large  enough  to  have  a  decided 
cfiect,  their  character  is  altered  :  they  become  not  only  more  severe  but 
much  more  prolonged  than  normal^  and  finally  the  intervals  of  relajiation 
appear  to  be  completely  abolisihed  and  the  iniermitteni  expulsive  efforts 
are  changed  into  one  violent,  continuous  strain.  I(  is  evident  tliat,  if  the 
resistance  be  sufficiently  great,  this  may  endanger  the  safety  both  ol  the 
mother  and  of  the  child.  The  dangers  to  the  mother  are  twofold  -.  there 
[s  a  possibility  of  the  uterus  rupturing  itself  by  its  eflorts  :  and,  when  the 
head  comes  down  upon  the  perineum,  if  the  soft  parts  be  rigid  there  is 
a  very  strong  probability  that  they  will  be  lacerated.  The  danger  of 
uterine  rupture  is,  we  think,  a  remote  one  ;  for  although  several  alleged 
cases  have  been  recorded,  yet  in  very  few  is  the  accident  clearly  trace- 
able to  the  asserted  cause,*  The  fatal  character  of  the  accident  is  such, 
however,  that  the  possibility  of  its  occurrence  shoLild  always  prevent  the 
reckless  use  of  the  drug. 

The  improper  use  q\  ergot  ia  far  more  serious  in  its  effects  upon  the 
child  than  upon  the  mother.  During  a  violent  uterine  contraction  the 
passage  of  the  blood  from  the  placenta  to  the  child  must  be  interfered  with, 
or.  in  other  words,  the  respiration  ol  the  fcetus  is  temporarily  stopped, 
so  that  its  life  depends  upon  the  aeraiJon  of  the  blood  during  the  intervals. 
If  the  latter  be  very  much  shortened,  the  life  of  the  child  ia  greatly  im- 
perilled ;  and  if  they  be  abolished,  it  must  be  destroyed,  unless  delivery 
occurs  in  a  very  few  moments.  These  considerations  are,  we  think,  suf- 
ficient, without  further  discussion,  lo  show  the  imperativeness  of  the  rule 
never  to  give  ergot  in  uterine  inertia  when  there  is  much  resistance,  cither 
in  the  bony  or  in  the  soft  parts  of  the  mother.  In  primiparce  such  resist- 
ance is  always  to  be  looked  for,  and  its  degree  often  difiicult  to  judge  of 
beforehand  ;  and  in  such  women  ergot  should  not  be  used  for  the  pur- 
poses of  expubion.  Even  under  the  most  favorable  circumstances — 
when  the  woman  has  previously  borne  children,  when  the  bony  pelvis  is 
capacious,  and  the  soft  parts  are  relaxed  and  dilatable — its  use  should 
be  entered  upon  with  caution  ;  and  if  the  accoucheur  be  skilful  in  the 
application  of  instrumentST  cases  must  be  rare  in  which  the  latter  are  not 
preferable  to  the  ecbolic 
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In  women   of  lax   tibte^  with   roomy  pelves,  cr^ot   may   be   used  h 
uterine  inertia,  if  insinimcnts  are  not  at  hand,  or  if  they  are  objected  t^™ 
or  it  the  obstetrician  is  timid  in  their  appliEration.  ^H 

Al  the  close  ol  parturition^  ergot  is  very  commonly  employed  to 
prevent  post-patfum  heTnorrhixgc  ;  and  in  this  case  there  is  no  objection 
to  its  use,  and  the  remedy  is  invaluable.  But,  as  it  requires  from  fifteen 
to  twenty  minutes  for  its  action  when  given  by  the  mouth,  ergot  exhib- 
ited in  this  way  cannot  be  relied  upon  to  arrest  flooding  when  it  has 
already  set  in.  To  prevent  the  occurrence  of  the  (atter,  it  is  an  excel- 
lent rule  to  give  a  full  do5e  of  tlie  ecbolic  nhen  the  child's  head  is  well 
down  upon  the  perineum  and  beginning  lo  emerge  at  the  vulva.  After 
labor,  if  a  tendency  to  bleeding  is  manifested,  er^ot  may  be  administered 
hy(HjHemiically, 

For  the  Induction  of  premaiure  labor,  ergot  has  been  and  still  is  to 
some  extent  used  ;  but  it  ts  uncertaiM  in  its  action,  and  ol!ers  no  ad^ 
tages  over  instrumental  methods. 

The  success  of  ergot  in  arresting  hemorrhage  after  labor  soon  led  to  ila 
use  in  uterine  hemorrhages  in  other  than  parturient  or  pri^pnant  women  ; 
and  the  nexi  step  beyond  this  was  its  employment  in  other  hemorrhages. 
In  all  forms  of  hemorrhage  in  which  no  direct  local  application  can  be 
made,  ei^ot  ts  to-day  probably  the  most  generally  used  remedy  ;  and 
even  when  local  applications  can  be  made,  ergoi  may  often  be  exhibited 
internally  as  an  adjuvant  to  the  local  styptic.  It  is  ihvis  employed  in 
monorrhagia y  kitmopiysisy  hcm&rrhtjcgt  from  the  gums^  cpisiaxts.  etc 
Ergot  acts  with  especial  rapidity  and  e^ciency  in  these  cases,  if  given 
hypodermically.  Even  when  the  hemorrhage  is  apparently  dependent 
upon  a  dyscrabia.  as  Inpurpura  htsmarrhagica,  the  hypodermic  injection 
of  ergotin  may  produce  the  happiest  results.*  The  value  ol  the  drug 
in  hemorrhage  is  no  doubt  dependent  upon  its  power  of  contracting  the 
small  vessels.  In  colliquative  night-sweats  due  to  relaxation  of  tliC 
blood-vessels,  ergot  is  a  most  efficient  remedy. 

Allied  lo  its  use  in  hemorrhage  fs  the  employment  of  ergot  In  entargt- 
metU  of  the  ipieen  from  various  causes.  Da  Cosia  "  was  the  first  to  sug- 
gest hypodermic  injections  of  the  drug  for  this  purpose,  and  he 
chat  he  has  even  cured  leukemia. 

Led  by  the  probably  erroneous  bdief  that  ergot  acts  upon  the  muscle- 
fibres  in  the  walls  of  the  blood-vessels,  Langenbeck  "  injected  the 
into  the  immediate  vicinity  of  the  diseased  blood-vesaeb  for  the  cuj 
atifttristn.  with  asserted  extraordinary  success.  The  practice  has 
folluwed  by  various  surgeons,  not  only  In  diseases  of  the  arteries  but  abo 
for  the  relief  of  varicosr  z'eins.  A  great  deal  of  local  swelling  and  hard- 
ness is  induced,  involving  the  blood-vessels  themselves,  and  the  ^ood 
which  has  been  achieved  is  probably  simply  the  result  of  the  local  tntlatn- 
mation,  the  etgot  acting  as  an  irritant  and  having  no  specific  action. 


'1 


*  Cases.  Bril.  Med,  Jtmrn..  i^A.  ^U  J^ia-  Med.  TImti,  v. 
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Very  many  yeara  ago  F,  E.  Barlan-Fontayral"  proposed  the  use 
oi  ergot  in  chronic  dysentery  and  diarrhita,  on  account  of  its  power  ol 
causing  coniraciion  of  ihe  capllkrits  ;  and  M<usolaz,  in  an  epidt^mic  of 
chronLc  diarrhcEa  among  the  French  troops  serving  in  the  Eaal,  found 
ihal  the  suggestion  was  well  limed.  Although  Barlan-Fontayral  afler- 
w^ds  published  a  book  *  upon  the  subject,  it  attracted  little  or  no  atten- 
tion. In  1871  A.  Lulon,'"  of  Rheims,  slated,  as  something  new,  that 
he  had  used  ci^ot  with  remarkable  success  In  a  violent  and  protracted 
epidemic  ol  dysentery.  Successful  cases  of  ehr&nic  diarrha'a  are  also 
reported  by  other  oltetn'ti^,"  so  that  trials  of  the  remedy  should  be 
made  in  all  obstinate  cases. 

Another  employment  of  ergot  lor  the  purpose  of  restraining  exces- 
sive secretion  is  in  gafactorrh/ra.  in  which  afTection  ir  has  heen  used  with 
success  by  Le  Gendre.'*  who  wiis  led  to  employ  il  by  an  observaiion  of 
Poyel  and  Commarmond,"  that  wet-nurses  fed  upon  ci^otizcd  bread  lost 
their  millc 

The  action  of  ergot  upon  the  blood-vessels  suggests  its  employment 
in  those  cases  in  which  there  is  local  or  general  dilatation  of  the  vessels. 
We  have  used  it  in  pulmonic  congestion  with  apparent  good  results,  and 
It  has  been  highly  lauded  in  the  first  stages  of  pneumoitta.  by  N.  S. 
Davis,"  by  Sunol,*  and  later  by  other  clinicians.  It  has  been  especially 
noted  by  J.  E.  Kelly,"  as  giving  immediate  roliei  when  injected  hypo- 
dermic^illy  in  low  forms  of  putmonary  hypcriBrfim.  such  as  occur  in 
typhoid  fcveis.  Ergot  has  also  been  recommended  by  O.  Rosenbach, 
as  a  means  of  raising  blood-pressure  in  cases  of  cardiac  disease  where 
there  is  thought  to  be  insufficient  peripheral  resistance  ;  and  Hcmme- 
ter  believes  that  the  dicrotic  pulse  is  due  to  a  very  low  degree  of  pressure 
in  the  arterial  system,  and  is  an  indication,  especially  in  chronic  cardiac 
disease,  for  the  use  of  ergot.  Rosenbach  recommends  the  drug  strongly 
in  aortic  insufficiency  with  cardiac  dilatation.  Er^jut  rttmlil  seem  to  be 
indicated  as  a  vaso-motor  stimulant  in  iurgicai  shoek.  but  is  much  less 
prompt  in  its  influence  than  atropine.  As  originally  suggested  by  Brown- 
S^nard,  it  is  still  much  used  for  the  relief  of  chronic  cerebral  and  sphml 
cong'esiwn.  When  there  is  a  rupture  of  the  vessels,  as  in  <tpopie.vy,  by 
increasing  the  blood -pressure  it  tends  to  do  harm  rather  than  good.  It 
is  largely  used  for  the  relief  of  congestive  iteadarfies,  and  has  been  em- 
ployed in  cpiicpsy.  in  which  disease,  according  to  Henimeter,  it  greatly 
increases  the  ctficicncy  oi  the  bromides.  Dehenne"  states  thai  he  has 
obtained  most  remarkable  effects  in  the  relief  o\  diatcta  by  subcutaneous 
injections  of  ergotin.  The  general  clinical  experience,  however,  seem* 
to  be  thai  whilst  occasional!)-  ergot  docs  great  good  in  diabetes,  it  usually 
faib  to  accomplish  anything.  When  successful,  it  rapidly  diminishes  the 
glycosuria,  thirst,  and  polyuria.  In  diabetes  insipidus,  though  it  often 
riils,  ergot  is  perhaps  the  most  generally  useful  remedy  that  we  have. 

*  ^r  Sfifflcer^ifft  rf  P A/ffflicaiivn  lie  V  ErjcxiliHe  i  tu  Cnrc  dt  in  Dyumierir  et  dr 
/a  tfiarrA^c  chroniiiHCi,  Montpcllier,  1858, 
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In  1872  Hildcbrandt "  announced  that  in  ome  cases  dl  yi^rtM  htmrni 
of  the  uterus  he  had  used  with  the  utmost  aJvaiitage  hypodermic  ii^ 
lions  oi  ergotin,  and  ihis  practice  has  been  bllowed  very  widely  00  ihis 
continent  II  ia  scarcely  to  be  doubted  that  cored  arc  soKCKtuno 
effected  :  but  probably  in  Ihe  maiority  oi  cases*  the  drug  stmply  lessen 
the  uterine  congestion,  and  does  good  precisely  as  it  does  in  rJkranirsM^ 
actiU  meiritit  and  in  subinvoiutiim  and  hyperfrophjf  of  ihc  ttUrus  i  Mead' 
owa")  ;  it  may  Ije  that  sometimes  it  strangles  the  growtli  by  c^usiac 
uterine  contractions.  If  the  latter  be  the  case,  a  cure,  as  is  fiu^r^ficd 
by  Goodell,*  is  to  be  expected  from  the  remedy  only  in  mura)  and 
mucoid  tumors. 

An  objection  to  the  method  of  Hildebrandt  is  the  great  pain  and  locii  ^ 
inflammation  which  often  result ;  and  Gooilell  proposes  as  a  substitute  the 
use  of  enemata  or  suppositories  containing  the  drug. 

Toxicology.  ^Enougli  has  already  been  said  in  regard  to  the  atute 
poisoning  by  ergot,  except  it  be  10  stale  that,  when  abortion  is  throt- 
ened  from  its  ingestion,  in  the  maintenance  of  perfect  quiet  and  in  ibc» 
Eiee  exhibition  of  opium  are  to  be  found  all  the  measures  of  rdjcf  at  oar 
command. 

Since  the  days  of  Galen  there  have  swqjt  over  larger  or  smaller  (&■ 
tricts  ol  Eurcjpe  epidemics  of  diseases  ^vhich  have  been  attnbuttd  to 
ergoL  In  many  parts  of  Europe  rye  bread  forms  the  great  staple  artJck 
of  Food  of  the  lower  classes.  It  always  contains  a  small  quantity  d  ' 
ergol,  but  not  enough  to  have  any  deleterious  eflect  upon  the  health 
When  the  summer  is  wet  and  coM,  the  rye  becomes  very  cxteosivclT 
er^otiiced,  so  that  the  fungus  constitutes  a  large  proportion  of  the  mate- 
rials entering  into  the  bread.  1 1  is  under  these  ciraunslances  that  ihctr 
occur  epidemics  of  ergotism  or  chronic  crgotic  poisoning-,  ll  b  DOC 
always  the  rye  that  causes  these  frightful  losses  of  life,  as  Heusingef* 
has  traced  one  epidemic  to  diseased  oais.  Before  going  funHer,  it  seam 
proper  to  state  th^t  Trousseau  and  Pidoux  assert  that  these  c^iidentio 
are  not  dependent  upon  any  specific  action  ol  ei^ot,  but  are  either  cpi' 
demies  of  blood  diseases  or  simply  the  results  of  improper  and  iRsuffident 
food, — the  oulcoincs  of  poverty,  wretchedness,  and  famine.  ft  seems  EO 
us  indisputable  that  some  of  the  various  epidemics  ivhich  have  been  it- 
corded  were  of  this  character,  but  certainly  it  is  no  less  indispuLaNe  thU 
othere  were  not.  Moreover,  numerous  scattered  cases  are  on  rectsil  ifl 
which  a  few  perw)n3  or  a  family  have  been  afiected  with  ergotism  wm» 
takably  traceable  to  the  use  of  bread  largely  composed  of  the  hingu^t 

The  soope  of  the  present  treatise  is  such  as  To  forbid  our  entering  into 
an  elaborate  discussion  of  the  epidemics  of  ergotism,  espedaOy  n  tfat 
subject  has  no  practical  bcarii^  so  far  as  the  American  profesuoa  b 


■See  Amer.  Journ  Mtd.  Sci..  J;ily,  1S7J;  Am^,  Pmr/ition^r,  May,  ifBT^UarJ 
AuB^ist.  1874;  C/inif.  April,  i^js;  Lancet,  May,  1873 j  dufogo  Mf4.  J&mrm  .  %^kV 
«p*ciftlly  Byford'fl  Address  {  Tram.  Amrr.  J/^rf,  -^Mtfc^  "875]- 

T  Por  An  nc^^mnl  cf  a  inodcm  c-pjdcmic.  sec  Venia^h,  Artk,/.  Khm.  JUW.,&fti 
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cemcd,  since  ihe  abseoce  of  deep  poverty  is  so  com^ilelc  in  our  country 
that  no  one  would  iced  on  largely  ci^otizcd  bread  ;  and,  in  laci,  no  case 
of  ergotism  has  as  yet  been  recorded  as  occurring  in  the  United  Stales.* 
There  are  two  varieiits  q(  ergotism, — the  gangrenous  and  tlie  spas- 
modic.     In  some  epidemics  die  cases  have  been  of  miMcd  type. 

CaHgrfnous  frgafism  lias  been  especially  observed  in  France,  and  is  believed 
lo  be  the  same  05  the  ^m's  Soff^  or  the  /gvis  Santrh  /InioHii  of  llie  Middle  Ages, 
— iin  aiTcction  wtiich  in  ^33  Icilled  forty  thousand  persona  in  Southwestern  France, 
and  in  rraS-sg  fuurieen  ihuusand  in  Fan^  iilone.  It  geneFdtty  commi:Ti€es  with 
itching  and  formicaiions  in  the  feet,  severe  pain  in  the  back,  contractlotis  in  the 
muscles,  nausea,  giddiness,  apathy,  with  atiortion  in  pregnanl  women,  in  suckHn|f 
women  drying  of  the  milk,  and  in  maidens  amenorrhcerL.  Alter  :iome  linie  deep, 
heavy.  Aching  p^os  in  the  limbs,  an  lutensc  feeling  of  coldness,  iviUi  real  i:oldness 
of  the  surface^  profound  apjithy,  anil  a  *<cn!je  of  utter  wtariness  develop  them- 
selves. Then  a  dark  rtd  spot  appears  on  the  nose  or  on  one  of  the  extremities  ; 
ail  !4ensalion  is  lost  in  die  sifecled  part ;  the  skin,  ptrhap3  over  a  lar^  nuHace, 
araume^  a  Ttvid  red  ]jue.  and  In  tlic  fotJ  of  local  changes  bull^  niled  with  se^rum 
appear.  The  adynamic  s^-mpiom^,  in  severe  cases,  deepen  a!i  the  gangrene 
spreads,  unul  finally  death  puts  an  end  to  the  scene.  Very  generally  the  appetite 
and  digestion  are  preserved  to  the  Inst,  and  not  rarely  there  is  an  almost  ferocious 
hunger-  The  K^nKTcne  is  generally  dry,  the  parU  witlicrinK  and  mummifying ;  but 
sometime*;  it  is  moist,  and  pyjemic  *i>'mpiom?;  may  ex-en  be  developed.  Of  course 
a  very  large  number  c(  case«  do  not  terminaTe  in  death  ;  but  the  part  immedi-^tely 
aHected  is  generally  lost  in  these  cases  the  toes  most  generally  arc  the  portion 
destroyed,  but  it  may  be  any  one  or  all  of  the  cAtrcmitics ;  and  the  nose,  lips,  ears, 
and  even  the  buttocks  sometimes  bear  the  hnmt  of  the  disorder, 

Spismoiiir  erj^otiim  mav  in  the  ]igh!e*it  cases  be  manifested  only  by  itching, 
formications,  numbness,  or  complete  an^e^lhesia  of  the  lingers  and  toes  or  of  the 
bultotks,  and  by  Rastro-intcstinal  irrjlalion,  as  shown  by  loIic,  vomiting,  diairhtra, 
or  constipation,  a[id  wiltjal  a  ravenous  hunger.  In  more  severe  cases  these  moni- 
fiestations  are  inlensilied,  and  spasmodic  symptoms  appear,  violent  and  painful 
tonic  contractions  affecting  especially  the  flejtors  of  the  extremities,  interrupted  at 
times  by  intervals  of  qnicE,  but  gradually  ffroAving  into  severe  general  telanJc  parox- 
ysms, with  opisthotonos  and  emprosthotonos.  In  the  intervals  there  an;  very  gen- 
erally muscular  tremhJings,  and  as  the  ca?se  progresses  th*Te  are  developed  cerebral 
manifestations,  such  as  disturbances  of  vision,  photophobia,  chromopsia,  hemiopia, 
and  periodic  -imblyopia  and  amaurosis,  giddiness,  cataleptic  and  epileptic  parox- 
ysms «ith  or  without  loss  of  consciouaness,  detinum,  and  idiocy,  C<»stro-ime-s:in,tl 
symptoms  are  always  very  nuirhtd,  but  with  thcni  are  a  characteristic  ravenous 
hunger  and  a  longing  for  sour  food  -ind  drink.  TTte  skin  is  earthy  or  yetlouiish 
in  tinli  and  is  often  spotted  with  boils  or  pustules  or  semi-grangenous  vesicles. 
Death  is  apparently  caused  by  exhaustion  ;  and  in  those  that  recover,  various  locai 
paralyse:^,  hab[tual  sp)afims,  amaurosis,  mentitl  aberrations,  or  even  idiocy  often 
remain  throngh  life.  Inafewca.ses  the  symptoms  are  still  more  violent,  and  the 
spinaJ  and  cerebral  disTurljances  soon  lead  to  dealli. 


The  primary  changes  in  ergotism  aje  in  the  blood-vessels.  Ergotlc 
gangrene  can  readily  be  produced  in  the  comb  and  tongue  of  chickens^ 

'  Any  one  eBjKcially  inl&r^ted  in  the  lubjecl  will  End  the  literature  very  well  mpre- 
■ented  in  the  referencefi  ot  ?till<l'a  vorlt  on  Therapeutits,  Dnbou^'R  Jii^hfrfhei  iur  /es 
ProfiriiUs  TTUrapenHqms  dti  Settle  £rffaU.  Phfib,  1873,  and  Hu»maon'«  MttHdbuch  dfr 
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and  Von   Recklinghausen  asserts  that  the  essential  lesion  in  these  e«o 
IS  hyaline  [hrombi  in  the  arterioles  and  capillaries  ;  whilst  Criinfelii*  ba» 
found  the  walls  of  the  rc-ssds  thickened,  structurally  changed,  and  t^itk 
lumen  occupied  by  thrombi,  in  some  places  Ml  of  blood-corpuscles 
in  other  parts  undergoing  hyaline  degeneration. 

Administration, — Ergot  should  not  be  administered  in  subsi 
The  wine  (Vinum  Ergots — fifteen  per  cent.  U.  S,)  is  very  ktUt;! 
eebolic  dose,  half  to  two  fluidounces  (15-60  C.c).  The  fluid  extract 
(ExTRACTUM  EkGOTyE  Fluidum,  U.  S. )  IS  3  very  eflfident  pr^aratioa  ; 
ccbolic  dose,  one  to  two  fluidrachms  (4.-7  Cc),  repeated  In  twenty  mio- 
ulesj  ii  necessary  ;  in  nervous  diseases  much  larger  doses  arc  rcquifcd: 
thus,  in  congestion  of  the  spinal  cord  we  usually  begin  with  half  an  oun<v. 
and  increase  il  to  an  ounce  three  times  a  day.*  Extract  of  ergot  (El- 
TRACTUM  Ekgot^,  U.  S.)  13  preferable  to  the  fluid  extract  when  time  b 
not  important,  as  being  less  apt  to  cause  nausea.  When  admtnistcnd 
by  the  moutli.  it  should  be  given  in  capsules  containing  from  five  to  sevm 
grains  (0.3-0.46  Gm,  J,  Ita  strcng^th  is  five  times  that  of  the  fluid  o- 
tract  :  when  used  hypodermically,  five  grains  should  be  dissolved  in  li»w 
minims  of  glycerin,  fifteen  minims  of  boiled  water,  and  one-fourth  of  a 
minim  of  carbolic  acid,  and  filtered  :  the  danger  of  causing  severe  local 
trouble  is  lessened  by  plunging  the  nozzle  of  the  syringe  deeply  into  1 
the  muscular  tissues.  ^j 

Of  the  sOKralled  rrgoHn  two  varieties  hnvp  been  proixised,  that  of  Bor^^fl 
and  that  o!   Wiggers.     Bonjean's  er^otin  is  made  hy  exhausting    the  ergot  <nlfi 
vrater,  evaporating  to  the  confiislency  of  a  synip,  prodpitating  the  aJbumm.  gm> 
ric,,  with  ar  excess  of  alcohol,  decanting  Ihe  clear  liquid,  and  evaporating  to  dK  I 
consisiency  of  a  soft  extricL 

B*iTijean'^   ergotin  \^  a  r^fin^d  watery  extract,  practically  the   same  js  0W  . 
ofhciaL  extract-     It  is  the  ergotin  of  our  dmg-^fore^  ^^m 

The  ^rgoHn  of  Wi^CK*^"  simply  contains  evcrythinK  in  the  ergot  which  I^H 
soluble  in  water,  Kohler*"  lias  proved  Ihiit  Wike^^'s  prepamlion  has  no  loflual^^ 
upon  the  rTrculalion.  but  in  toxic  doses  prodiici:^  violent  convulsions.  It  ruy^  nd 
to  he  employed  therapeutically. 


10U5  pBn 


HYDRASTIS.     U-S 

The  rhiaome  and  roots  of  Hydrastis  Canadensis,  an  indigenous 
ennial,  commonly  known  as  Golden  SeaL  Hydrastis  contains  the  ha- 
loid btrbcriiu,  to  which  it  owes  its  yellow  color,  and  probably  aba  Two 
Other  aJka]oidSi  CAnadme  f  and   xanthopuctitu,  besides   its  charai 


Lctedgy 


*  It  wmiM  Hppf^t  iliat  fnmctiJtica,  uwinK  to  idJosyneruiea,  even  smalt  amooim 
crgoL  cfluac  much  disltirbancc.  Thui^  R,  Q.  Faulkner  ccporli  i  Ne-ctr  Vifrt  Me^  Jomr%^ 
JuRi?  14.  1S94)  a  co&e  in  whicli  a  nuldTai:hiii  uf  ttic  fluid  fitract  caused  ftreat  sltcpinoBi 
iTvcUin^  ancl  rcdnoa  of  the  (eet,  anil  viokqL  prickliti^  ol  [he  eiticmitic^.  probably  U  ibt 
outcome  uf  Kfl^lric  irntnlionr 

tAccurJinK  to  the  etperimenta  cf  Bunsc,  canatiii'cin  toKK  doaa  pnxluccs  a  bfiJ 
Stage  of  psycliioil  and  motur  rxcilabilitv,  fallowed  bjr  general  pjiralvsis  4cd  dmi  luI*. 
wiih  death  from  FL'spirulory  paraly^si^.  and  htu  lilUe  dlrccl  ucLtina  upon  ttu:  b]ood-^c9 
Lre,    Tite  rate  of  pulsuliLrn  jn  the  iaulated  fiofs's  heart  h  luacned,  but  Uk  «gff|t 
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alkaloid,  h}firasiinc.^  The  latUr  occurs  \\\  brillvanl  lour-sidctl  prLSir;:^^ 
inodorous  and  almost  lasieless^  but  having  a  very  bitter  and  somewhat 
acHd  taste  when  in  ihc  lotm  of  a  salt  Pure  hydrastine  and  lis  sails  can 
be  obtained  in  the  shops,  but  the  hydrast/fl  ol  commerce  is  an  impure 
body  containing  berberine.  hydrast;«^,  and  probably  other  more  or  less 
active  alkaloids  besides  restn, 

Phvsiological  Actios. —According  lo  Faick  and  Gucnsle.  tOAic 
doses  o(  derdertHe  cause  in  dogs  restlessness,  convulsive  tremblings^ 
thirst,  and  diarrhrea,  and  finally  |iartial  paralysis  of  the  hind  legs. 
From  seven  to  fifteen  graina  of  it  killtid  rabbits  in  from  eight  to  forty 
hour^.  The  symptoms  were  increased  frequency  of  respiration  and 
tremblings,  followed  by  decrease  of  the  rate  of  breathing,  paresis,  pa- 
ralysis of  the  hind  legs,  great  tlyspnuea,  and  finally  convulsions.  Roth 
Schurinow  and  Curci^^  agree  that  bcrberine  causea  the  arterial  pressure 
to  Jail  rapidly  from  vaso-motor  paralysis,  Schurinow  affirming,  how- 
ever, that  late  in  the  i>oisoning  the  periphenl  vagus  is  paralyzed,  in  this 
being  confirmed  by  Marfori,**  although  Ciirci  asserts  that  the  nerve  h 
not  at  all  afieeled-  The  heart's  action  is  at  first  slowed  and  alterwarda 
rendered  more  rapid,  the  muscular  fibreSj  according  to  Curci,  being 
finally  paralyzed.  The  respiratory  centre  ia  depressed.  Abdominal 
peristalsis  is  greatly  increased.  The  urine,  after  loxic  doses,  becomes 
albuminous,  and  sometimes  contains  epilhelial  casts,  while  after  death 
the  kidneys  arc  iound  inflamed  (Curci).  The  action  of  }\\v  drug  on 
the  nervous  system  is  feeble,  but  there  is  finally  loss  of  voluntary  power 
and  of  reflex  activity,  and  also  of  sensation,  the  an^-estheaia  being,  ac- 
cording 10  Curci,  of  central  origin,  hut,  according  to  Schurinow,  the 
result  of  paralysis  ol  the  sei^sory  nervc-trunka.  In  man,  as  yer,  no 
violent  symptoms  have  been  recorded  as  produced  by  berberine,  Bucb- 
ner  took  nearly  twenty  grains  without  causing  anything  more  serious 
than  a  loose  stool.  As  a  bitier  tunic  it  has  liien  useil  by  various  physi- 
cians in  doses  of  irom  ti*o  to  five  grains  (o-is-o.js  Gm. ),  and  Its  action 
in  this  dose  appears  to  be  that  of  a  simple  bitter.  It  may  be  given  in 
pill  form  or  diss^.ilved  in  alcohol 

The  dominant  alkaloid  of  hydra^tis  is  hydrasthtf.  \n  to^it  doses  it 
causes,  in  animals,  increased,  followed  after  a  time  by  lessened,  respira- 
tory movements,  salivation,  vomiting,  excessive  peristalsis,  muscular 
tremblings,  weakness  and  rigidity,  1<JS5  of  voluntary  movement,  rise  of 
bodily  temperature  fBunge)  (often  loUowed  by  a  falH,  feeble,  rapid 
pulse,  clonic  and  tetanic  convulsions,  increased  reflex  activity,  and  death 
from  cramp- asphyxia  or  general  paralysis,  or  exhaYisiion  with  respiratory 
failure. 


ik  no*  decrtased  by  the  moderKlc  dus* :  laiscrr  doles  p«raly»e  the  inu«^l«  «f  the  bsart. 
The  viiluniary  muscles  ait  noi  aflcaeJ  by  ihc  alkaloid,  nor  Is  the  utcnis,  ■Ithongli 
dlarrhirn  wlih  violeri  incstinal  Ln-risiiilHls  lb  piodticed. 

■  Vnr  an  fltilcle  on  \\\c  chenncnl  aiid  phv^iolnKlcnl  nctivJTi*ii  of  a  number  of  deriva- 
tiY«s  from  hydruilne  by  Falck.  see  Virthotn's  Afchiv.  1S95.  cxlli. 
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In  a  rescurch  upon  Ihe  eflfeci  on  the  lower  nnimflls  oF  the  lon^-conlinucd  iw 

of  hydmstine  and  hydrasiiniiie.  J.  Dc  Vos**  found  ihai  (hesi;  alkaloids  have  no  cumu- 
lalivf^  ariion,  hni  {hm  grad\L!il]y  the  ni^ima!^  ^eem  Eu  berome  arnjstomed  fo  Ihdf 
use.  Neither  of  them  rn  any  May  disturbed  the  gastric  or  intestin^  digestion. 
AlbunLiiiurm  ncvtr  occurred,  nor  was  there  any  appdn^nt  disturbance  of  '^W'TlJh- 
tion. 


'Ik 


//cn/ffus  Si'sicm.^-^c  have  no  knowledge  in  regard  lo  the  actirm  n\ 
tydrastinc  upon  the  cerebral  bcmisphL-rcs,  and  so  far  as  wc  know 
have  been   no   cerebral  symptoms   recorded   as  prodticed   by  it  in 
The  convulsions  wlucb   are  so  prominent  in  poisoning  by  It  in  the  lo*w 
ammals  are  accompanied  by  a  heightening  of  reflex  activity,  and  arc  cer- 
tainly spinal,  sitice  they  are  not  pre^'ented  by  previous  section  o!  the  corf, 
but  arc  stopped  by  destruction  of  the  cord.      This  period  of  motor  stiTn- 
ulation  is   followed  in  the  frog  by  Joss  ol  voluntary  movement  and  de- 
pressed reflexes  :    at  first  the  rcflc:<  power  can  be  restored  by  section 
of  the  cord  (Cerna"),  and  is  therefore  probably  due  to  stitnulaijon  of 
Setschenow'a  centre;  later  it  is  irremediable,      Cerna  believes^  but  doe* 
rot  prove,  that  at  this   time  there  b  centric  motor  palsy  :  it  may  be  thai 
this  paralysis  is  really  peripheral.      In   many  cases  the  animal  dies 
convulsion  before    the  paralytic  stage  has   been  developed.     I-^1e 
protracted  poisoning,  and  after  death,  the  motor  nerves  arc  depi 
or  altogether  paralyzed   (Falck^"  Cerna},  and   Bunge*'  has  found  Um  , 
the  \oca]  application  of  a  solution  of  the  alkaloid  to  a  nerve  kDls  it^H 
would  therefore  appear  that  hydrastine  is  a  direct  depressant  to  the  ciJIfl 
nerve -trunks.       Both   SInvatinski    (quoted   by   Bunge^   and    Mays  hare 
noted  lesseninj^  of   the   sensibility  ;   Mays"   found   in   the  frog  that  tbe 
anaesthesia  is  not  prevented  in  a  leg  by  tying  the  artery,  although 
alkaloid  when  brought  in  contact  with  a  ncrve-tmnk  paralyzes  it, 
Mays's  experiments  the  alkaloid  did  not  reach  the  peripheral   nervi 
imbibition  or  other  way»  it  must  net  upon  btJth  the  sensory  cord  and  the 
sensory  nerves  :  Cerna  affirms  positively  that  any  action  it  may  have 
upon  sensation   is  entirely  subordinate   to  its  effect  upon   motion,  asi^ 
Falck  states  that  hydrastine  placed  in  the  eye  causes  no  local  anfestftfsia 

A/ust'^ri. — I'pon  the  muscles  the  alkaloid  has  some  influence,  sinoc 
both  Falck  and  Bunge  have  found  that  its  not  too  dilute  solution  directly 
applied  CO  a  nursule  destroys  its  contractile  power,  a  conclusion  wbich  tt 
conJirmed  by  Cenia,  who  further  slates  that  prcccdiug  the  deprssJoa 
there  ia  -t  stage  ol  excitation  in  ^hich  the  muscular  contraction  uodtt 
stimuli  is  more  complete  and  prolonged  than  nornial. 

/?espiraiiffn.-^^hei\  death  takes  place  during  a  convulsion,  it 
ably  13  due  to  cramp-asphyxia  ;  but  when  it  occurs  during  the  paralytic 
stage,  it  is  from  paralytic  asphyxia  (probably,  in  part  at  least,  of 
origin),  the  heart-beat  continuing  after  death  fSerd/efT  "), 

CirctUatwn. — [t  is  aflirmcd  by  Cerna,  as  the  result  of  numerous 
periments,  that  hydrastine,  whether  \^  minute,  medium,  or  tonic 
and  in  whatever  way  administered,  always,  if  in  Kuf^icient  amouoi  to ip* 
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press  the  circulation,  causes  fall  of  Che  arterial  pressure.  This  siatemeni. 
hfiwever,  is  su  tontrarj'  lo  the  ol>si?rvaiimis  o[  Bartholow,"  of  Fellrer,*' 
of  Falck,  of  Scrdieff  [quoted  by  Bungc),  of  Marfori.  and  of  Pellacani, 
that  there  must  be  some  error  m  h.  According  to  ihe  great  bulk 
of  authorities,  when  injected  into  the  vein  of  an  animal  hydrasline  pro- 
duces an  immediate  fall  of  pressure,  followed  by  a  marktd  rise,  which 
conlinijea  for  a  length  of  lime,  unless,  indeed,  the  original  dose  hag  been 
very  large,  when  the  pressure  falls  progressively  until  death,  The  first 
or  primary  fall  of  pressure  appears  to  be  wanting  after  subcutaneous  in- 
jection (Falck),  and  is  probably  due  to  the  direct  action  of  the  concen- 
trated drug  upon  the  heart  According  to  Fellner,  the  rise  of  arte- 
rial pressLire  is  nttt  prevented  by  previous  section  of  the  splanchnic  nerve 
or  of  tbe  spinal  cord  high  up  ;  if  these  observations  be  correct,  the  rise 
must  be  due,  at  least  in  pnrt,  cither  to  heart  stimulation  or  to  action  upon 
the  vessels  themselves. 

Il  i5  probable  that  both  voluntary  and  involunUuy  muscle- fibres  share 
in  the  stimulating  influence  of  hydrastine,  and  that  the  increase  of  arte- 
rial pressure  is  caused,  first,  by  direct  stimuJation  of  the  heart^muscle  ; 
second,  by  contraction  of  the  muscle-fibres  in  the  smaller  blood-vessels. 
In  corroboration  of  the  first  of  these  conclusions  we  have  the  remarkably 
high  ;ind  full  pulse-waves  noted  by  various  experimenters,  as  well  as  the 
statement  of  Serdicfl,  that  he  h.is  proved  an  acfiMl  Increase  in  the  work' 
ing  power  of  the  heart,  and  the  observation  of  Mariori,  that  a  slow, 
powerful  cardiac  beat  is  caused  by  hydrasline  in  the  isolated  heart  of  the 
frog.  In  confirmation  of  the  second  conclusion, — namely,  that  the  ves- 
sels are  contracted, — Marfori  founds  in  experiments  made  with  Roy's 
oncometer  upon  the  dog's  kidney,  a  constant  contraction  of  the  organ. 
It  may  be,  as  Marfori  believes,  that  the  vaso-motor  centres  arc  also  stim- 
ulated, but  at  present  tliis  can  only  be  considered  a  probability-  All  ex- 
perimenters agree  that  after  a  to?iic  doac  of  hydrasline  the  arterial  press- 
ure  falls,  and  that  the  fall  of  pressure  is  in  part  produced  by  a  direct 
depresssion  of  the  heart- muscle  or  its  contained  ganglia, — a  depreSvSion 
which  ends  in  diastolic  arrest  with  loss  of  muscular  irritability.  It  seems 
also  almost  certain  that  at  this  period  there  \s  a  widening  out  of  ihe 
blood-pathsn  due  to  a  direct  paralysis  of  the  muscular  fibres  of  the  arte- 
rioles in  vessels,  and  alao  of  the  vaao-motor  centres.  The  characteristic 
slow  pulse  produced  by  the  moderate  dose  of  hydrastine,  according  to 
Cerna,  occurs  after  section  of  the  pneumogastric  nerve,  and  must  there- 
fore be  the  result  of  a  direct  action  upon  the  heart-muscle  or  ita  contained 
ganglia.  Cerna  states  that  the  vagi  nerves  retain  their  power  to  the  end 
of  the  poisoning. 

Abdomijia!  Adian.—lt  is  probable  that  hydrastine  influences  both  the 
glands  and  muscular  fibres  of  the  alimentary  canal.  According  to  Ccma, 
it  markedly  increases  the  secretion  of  saliva  and  of  bile^  also  the  intestinal 
peristalsis. 

Uterus. — As  long  ago  as   1883  SchaCs  called  attention  to  the  prac- 
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lical  value  of  hydrastis  in  all  iormsof  hemorrhage  horn  thewc  ,  ...  . 
ing  ih^it,  ihougli  the  druy  acts  well  in  cases  of  utcj~in(^  fibroids  or  myama 
it  is  also  efficacious  in  various  cases  of  mcnorrhagia,  dysmenorrh<£a,  etc 
These  results  have  been  confirmed  by  numerous  gynecologists-  llii 
of  course,  not  p>ssnilc  Irom  these  clinical  results  to  delermme  whether  ibe 
good  IS  obtained  by  cin  action  of  tlic  drug^  upon  the  uterine  mucous  tactn- 
br;mc  or  blood-vessels  or  by  provoking  contractions  of  the  uterine  walls. 
As  the  result,  however,  of  ejiperimenla  upon  the  lower  animals,  boiti 
FeUner  and  Slavatinski  affirm  that  hydraatinc  has  a  distinct  ecbohc  actioik 
causing  uterine  contractions  in  the  non-pregnant  uterus  and  abordoQiD 
pregnant  rabbits.  Slavaiinski  reports  a  case  of  premature  labor  produced  by 
hypodermic  injections  of  two  or  ihree  grammes  repealed  daily.  It  would 
seem^  therefore,  that  hydrastne  is  an  ecbolic,  and  that  it  arrests  uterine 
haemorrhage  in  part,  if  not  altoge[her,  by  provoking  muscular  cootraaioii, 

Bjv€-6. — Hydrastine  locally  applied  to  the  eye  causes  at  first  coi 
lion  and  afttrwarda  dilatation  of  the  pupil  (Cema), 

Absorptian  and  Eiiminaiion, — Hydrastine  appears  to  be  ai 
from  the  alimentary  canal  somewhat  slowly  ;  at  least  it  is  stated  by 
Bunge  that  ten  times  as  much  of  it  ia  required  to  kill  an  animal  nhcfi 
given  by  the  mouth  as  when  injected  bypodermicafly.  Marfoti  states 
that  it  is  apt  to  have  a  cumulative  action  when  given  for  a  length  ol 
time.  It  escapes  unchanged  through  the  kidneys,  and  has  also  \kvSi 
found  by  Hirschhauscn  in  the  f^ccs. 

SUMBIAiiY.— By  prlnoitrily  etlmiUattng  tb©  spinftl  motor  oord  hy- 
draettno  caudsa  tetanio  con vulaiODs,  "with  heig'bt^ned  reSeses,  foUowad, 
if  the  dose  have  been  large  enough^  by  Ioqg  of  refl&z  activity,  &nd  motor 
paralyalB,  which  aro  protj&bly  ia  part  duo  to  depreosioa  of  tho  motot 
oeDtreB,  ard  are  cortainly.  a,t^  least  In  part,  the  outcome  of  depreedon 
of  tba  motor  norv^e  end  also  of  tbe  muer^ea  tbemeelvee.  A.ccording  to 
Oama,  the  first  loee  of  reflex  aoUvlty  la  due  to  atimulation  of  Sotacb^ 
uo^B  centre,  ftnd  the  final  mtiBCular  depression  ia  preceded  by  excita- 
tion of  the  muBcle-fibrea,  Death  may  oocur  In  a  convulaloD  from  cmEaE^ 
asphyxia,  or  later  from  slmoItaneouB  paralyele  of  the  reflpiratcirT 
centre  and  of  the  peripheral  apparatus.  The  arterial  preesure  is  first 
elevated  and  secondaj^depreeeed:  theflrst  rfseof  presaure  fs  proba- 
bly duetotho  atimulation  of  thebeart-mtmcle,  increaeiuK  the  output  of 
fbrco,  and  of  both  the  vaao-motor  centres  and  the  muaclo-Qbres  in  the 
arteriole  coats,  oauaing-  GObtraetlon  of  the  blood- veasele :  the  CaU  otf 
preeaure  ia  the  result  of  a  dlreot  par^ytio  actJon  exerted  upon  tl^ 
tnuacle-£bree  in  the  heart  and  in  the  arteriolee.  Hydraatine  notablj 
increasea  iateatiiial  perlstalaia,  and  probably  uterine  contractdona  It 
TPOUld  seem  to  be  a  universal  imiscle-polflon,  ^irhich  aete  upOD  botli 
etriated  and  noo-etriated  wueole-flbr^ee  in  heart,  artertolea,  InteotineR 
uterus,  and  generally  throughout  the  body;  Ite  first  stimulant  actlCA 
beiuif  followed  by  n:iarked  depteaaion. 

Therapeutics.— When  locally  applied ^  the  preparations  of  hydrastia 
have  a  very  remarkable  efTect  upon  the  mucous  m<*mbranes.      They 
been  used  with  a.sscrtcd  cxcellenl  results  \n  chronic gastra-initsih 
iarrAs,  especially  those  due  to  alcoholic  excesses  :  as  Rutherford"  lound 
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in  hb  expenmeTits  upon  the  lower  animus  that  tlie  hydrasdn  of  com- 
merce caused  a  lu^ked  increase  in  tJie  biliary  secretiou,  it  Is  proljable 
that  in  these  catarrhs  spoken  of  the  good  result  is^  at  least  in  part,  due 
to  a  specific  influence  upon  the  liver  and,  it  may  be,  other  abdominal 
glands.  Nevertheless,  it  would  seem  certain  that  hydraslis  has  a  pecu- 
liar action  upon  mucous  membranes.  In  the  second  stages  of  ^iJ/w^- 
rhiea^  after  the  acute  inflammation  has  been  subdued,  injections  of  hytlras- 
tin,  or  the  fluid  extract,  suspendcti  in  mucilage,  are  often  of  service.  Five 
grains  of  the  commercial  impure  hydtaatin,  or  ten  to  tM'eniy  minims  oi 
the  fluid  extract,  may  be  used  to  the  ounce  of  fluid.  It  is  also  asserted 
by  various  specialists  thai  in  oforrJiira,  nnsa/,  vaghiai,  and  other  mticous 
tatarrhs  tiie  remedy  is  locally  of  great  value.  In  dyspepsia  it  has  been 
used  as  a  stomachic  stimulant,  and  has  received  especial  prabe  in  the 
vamiiing  of  pregnancy.  M  present  it  is  not  known  to  which  of  the 
various  ingredients  of  oimmerclal  hydrasiin  these  local  eflecis  are  chiefly 
due,  so  thai  either  the  hydrastJn  or  a  preparation  of  hydrastis  is  prefera- 
ble to  the  pure  alkaloid.  These  preparations  are  a  tincture  (Tinctura 
Hydrastis — twenty  per  cent,,  U,  S, ),  the  dose  of  which  is  from  one  to 
two  fiuidrachms  (4-7  C.c)  ■  a  fluid  extract  (Extractum  Hydrastis 
Fluidum,  U.  S.  ).  dose,  from  one- half  to  one  tfuidrachm  (3-4  C.c- )  ;  and 
a  giycerite  (Glvceritum  Hvdrastis,  U,  SO.  dose,  from  one-half  to  one 
fluidrachm  (2-4  C.c,)-  The  dose  of  commercial  hydrasiin  is  five  to  ten 
grains.  For  internal  or  general  medication,  as  contrasted  with  the  locaj 
use  of  hydrastb,  theallcaloid  or  its  salts  is  much  preferable  to  the  cruder 
prepanition.  As  an tj- hemorrhagic  or  ecbolic.  a  salt  of  hydrastiji^  may 
be  used  in  doses  of  one-sixth  to  one-halt  grain  ("0,01-0.03  Gm. ).  When- 
ever a  speedy  action  is  required,  it  should  be  given  hypodermically. 


HYDRASTlWm^    HVDROCHLORAS— HYDRASTlNINE   HYDRO- 
CHLORATE,     U,  5, 

Hydrastininc  is  an  artificLal  alkaloid  first  produced  by  Martin  Freund 
by  the  oxidation  of  hydrasiine.  The  hydrochlorate  is  a  light  yellow 
crystalline  powder,  somewhat  deliquescent,  CKlorlew,  having  a  bitter 
saline  taste,  soluble  in  0.3  pari  of  water  and  in  three  parts  of  alcohol. 

PhvsiologicaL  Action. — For  our  knowledge  of  the  physiological 
action  of  hydrasiinine  we  are  chit-fly  indebted  to  Pius  Marfori,  P.  J. 
Archangelsky,  and  Kuno  von  Bunge.*'  No  cases  of  poisoning  by  the 
drug  in  man  have  been  reported,  but  in  frogs  the  alkaloid  is  said  to 
produce  complete  paralysis  with  death  from  failure  of  respiration,  the 
heart  being  fnially  arrested  in  systole  ;  whilst  in  mammals  it  causes  hy- 
perafsthcsia,  general  tremors,  rapid  pulse,  and  dyspncea,  followed  by 
paresis,  which  is  said  primarily  to  affect  the  front  legs  and  to  pass  into 
general  paralysis  v^ilh  dilated  pupils,  lowered  temperature,  and  death 
from  failure  of  respiration.  According  to  Bungc,  intestinal  peristalsis 
is  markedly  increased  by  hydrastinlne. 

Nervous  Systnn. — Our  present  knowledge  of  the  action  of  hydras- 
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titiine  upon  the  cerebrum  is  derived  from  e^tperiments  upon  the  lo 
animals,  in  which  it  has  been  found  by  W-  Kisclcw*^  that  the  cxcrtabUi 
ot  the  motor  cerebral  cortex  progressi\'ely  decreases  with  progressivdv 
increasing  doses  of  hydraitiiiine^  alttiDugh  k  never  entirety  disappears  ; 
and  that  the  xrhite  substance  of  the  brain  is  affected  similarly  to  but  )ca 
powerfully  than  the  gray  matter  Kisclew  has  also  confirmed  the  prcvi- 
ous  fibservation  of  Tarchanoffn  that  the  alkaloid  arrests  or  greatly  dimui- 
bhea  the  convulsive  attacks  in  epileptic  |pjinea-pigs.  U  is  furifier  worthy 
of  r*3mark  that  Kiselew,  in  a  few  cases  of  human  epiftpry.  obtained  \'cty 
favorable  results  from  the  administration  of  o.oi  lo  cxoj  gramme 
hydrastinine  foui  times  a  day. 

So  far  as  the  lower  motor  apparatus  is  concerned^  the  chief  svmpioms 
produced  by  hydrastinine  are  paralysis  with  loss  of  reUex  activit)',  and 
also  lessening  of  the  general  sensibility.  It  seems  at  present  doubtful 
whether  there  b  or  is  not  an  early  stage-  of  nervous  excitement,  since 
Archangeliky  affirms  that  there  is  increase  of  susceptibility  to  touch  and 
to  pain  in  the  frog  after  small  doses,  whilst  Marfori  states  that  there  b  do 
increase  of  ihe  reflex  activity  at  any  time.  H  there  be  any  stage  <A 
excitement,  it  cannot  be  well  pronounced.  It  is  affirmed  that  hydras- 
tinine is  The  natural  antagonist  of  strychnine,  and  Marfori  asserts  that  th* 
paralysis  is  of  purely  central  origin.  This,  however,  seems  to  be  in- 
correcl,  for  not  only,  as  Archangelsky  found,  is  the  excitability  of  ihe 
voluntary  muscle  lessened  by  the  toxic  dose  o(  the  alkaloid,  but  Bitnge 
has  shown  that  both  the  peripheral  nerves  and  ihe  niLiscie-fibres  wei^ 
paralyzed  by  a  local  application  of  the  hydraatininc  solution. 

In  the  advanced  poisoning  the  respiratory  centre  seems  to  show  \ 
depressing^  influence  of  the  alkaloid,  and  hence  respiraiory  failure  ;  but 
here  again,  according  to  Archangdsky,  especially  when  the  dose  lus  not 
been  too  large,  there  is  a  period  of  primary  centric  stimulation, 

Circuiation. — The  elaborate  studies  of  Runge  show  that  hydras- 
tinine has  no  influence  upon  the  blood  Itself,  hut  all  oLlse^^e^*l  are  in 
accord  in  slating  that  the  blood -pressure  is  increased  by  the  large  dose 
of  the  alkaloid.  The  increase  appears  to  be  in  part  of  cardiac  and  in 
part  of  vascular  origin.  Thus,  Loth  Marfori  and  Bunge,  in  experi- 
ments made  with  the  Williams  apparatus,  found  that  ihe  systolic  impube 
of  the  isolated  frog's  heart  becomes  abnormally  strong  under  the  inAa- 
ence  of  the  drug,  and  that  the  amount  of  the  heart's  vork  is  distinctly 
increased.  A  second  cause  of  the  rise  of  the  arterial  pressure  is  asserted 
to  be  contraction  of  the  vessels,  which,  according  to  Marfori.  may  l)e- 
come  so  great  as  entirely  to  arrest  the  renal  secretion.  As  the  rcstilt 
elaborate  experiments  made  with  section  of  the  splanchnics  and  of  the  spt 
cord,  Archangclsky  reaches  the  conclusion  that  the  contraction  oJ 
vessels  is  chiefly  of  peripheral  origin,*  although  there  is  at  the  same 
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*  The  UKTtion  of  DunRC,  (hot  bctnuse  In  heavily  chloraliied  MitnBh  tyi 
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some  stimulation  ol  the  vaso-motor  centres  in  the  medulla, — a  conclusion 
concordant  with  Mrirfori's  results.  When  the  amount  of  the  hydrastinine 
has  not  been  too  largi:,  the  elevated  arierlai  pressure  gi^tludily  relnnis 
to  the  normni  (fiungc);  but  after  a  fatal  dose  of  the  alkaloid  a  pro- 
nounced fall  of  pressure  finally  cornea  on,  apparently  as  the  result  of  the 
paralysis  of  progressive  asphyxia,  since  artificial  respiration  will  bring 
back  the  pressure  to  the  normal  (Mariori^:  further,  it  b  asserted  by- 
various  observers  that  the  heart  is  finally  arrested  in  systole,  so  that  it 
would  seem  ;hat  hydrastinine  differs  from  hydrastine  in  not  being  a 
cardiac  paralyzant  in  any  dose. 

/^f/^iVj.  ^ Archangelsky  has  noted  tfiat  one  to  two  drops  of  the  ten 
per  cent,  solution  of  a  sail  of  hydrastinine  in  the  eye  will  prodm^e  a  dila- 
tation of  the  pupil,  which  reaches  its  maAiuiuni  in  two  to  three  houis.  and 
remains  twelve  to  fifteen  hours. 

Uterus. — The  effect  of  hydrastinine  upon  the  uterus  was  studied  in 
pregnant  and  puerperal  dogs,  cats,  Jind  rats  by  ArL-haTi^elsky,  who 
found  that  it  produced  rhythmic  contractions,  independent  oF  any  vaao- 
molor  influences,  apparently  by  stimulation  of  the  uterine  walls,  On 
the  other  hand,  Bunge,  having  failed  in  two  experiments  to  provoke 
abortion  or  uterine  contractions  in  pregnant  animals  by  large  or  even  fatal 
doses  of  the  alkaloid,  affirms  that  it  is  not  an  ecljolic.  Nevertheless, 
Faber,"  as  the  result  o\  a  number  of  trials,  states  that  hydrastinine  given 
hypodermically  during  human  hiltor  very  notably  increases  the  force  and 
length  of  the  uterine  contractions,  causing  a  spasm  which  affects  all 
portions  ol  the  uterus,  and  which  is  similar  la  character  to  that  provoked 
by  ergot.  In  Sfime  of  ihp  cases  there  was  uterine  tetanus,  lasting  as  long 
a^  fifteen  minutes.  Faber  abo  asserts  that  distinct  contractions  can  be 
produced  in  the  unimpregnated  womb. 

Absorption. — Bunge  has  (ound  that  hvdrastinire  is  readily  absortied 
and  eliminated  unchanged,  chieHy  with  the  urine,  but  al^o  to  some 
extent  with  the  saliva,  bile,  and  intestinal  secretions.  It  did  not  appear 
to  increase  the  amount  of  bile  secreted. 


SrtJMMARY— Hydraatlnin© In  HUffloldttt  doe©  appears  to  be  a  pow- 
erful deprefiBaot  to  the  wbole  motor  tract,  comtaenolng  in  the  motor 
ftroa  of  the  cerebral  oortex  a,od  ending  in  the  muaole,— motor  brain, 
motor  cord,  motor  Dervo,  and  Luuacle  beioe  aJl  more  or  leeis  affected- 
"Whether  this  depreaalon  be  or  be  not  everyTffhere  preceded  by  b  briof 
fltaare  of  excitement  is  at  present  eomswhat  uneertain,  bvit  it  is  ex- 
tremely probable  that  there  is  a  primary  stimulation,  at  loaatn  of  the 
muselee.  It  \b  a.  etimLtl&ot  to  the  circulation,  the  heart  under  its  in- 
fluence actft  more  slowly,  but  more  poiBerTiilly,  and  is  In  fktal  poUon- 
Ijxg-  finally  arrested  in  systole,  Avhilst  the  blood-vessels  anderffO 
povy'erfol  contractions  until  late  in  the  poisoning';  the  vascular  con- 
traotions  are  probably  the  result  of  stimulation  both  of  the  vaeo- 


stquitur.  u  chloral  acts  upoa  the  whole  circulalury  apparaiu^.  MoreOTcri  Bange's  own 
BKpciiment^  bhow  (hat  liic  alkiiloid  Icbbcov  the  sixe  of  the  splten  by  contnctinK  ibo 
blood- ves:H:Ls, 
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motor  contres  and  of  the  muacle  in  the  walla  of  ta©  arteric^as. 
fi&al  f&H  of  arterial  preeeura  La  ftsserte^i  to  t>e  the  r«ault  of  tlie 
phy^aa,  and  not  producod  directly  by  the  druff.  AJtbougb  it  io  d«ji«d 
by  Bome,  hydiaatiiiin©  appeare  to  ba  a  powerful  osytoclo,  &Dd  it  &s 
pro^iabl^  that  its  aoLioD  upoa  tbe  heart,  the  artfiriales,  the  uterua,  the 
inteetiaeQ,  and  the  Bkelet&l  musclea  la  the  outootnd  of  a  vruit 
general  muBcular  etioiulatiOD- 


Therapeutics. — Hydrastinine  js  used  in  medicine  chiefly  for 
complaints  for  which  it  was  originally  recommended  hy  Falck, — nainelfj 
m^rwrrhagia.,  tnetrarrkusia,  congestive  dysmcnorrhtca,  and  even  €n^ 
meifitis.  The  teatimony  in  favor  of  its  arresting  uterine  hemorrhage  ia 
all  forms  is,  on  the  whole,  very  consistent,  and  is  abundant,  but  il  is 
also  believed  by  many  gynaecologista  to  have  some  alterative  influence 
upon  the  mucous  membrane  of  the  uterus.  It  is  affirmed  by  some  gynft- 
cologiscs,  but  denied  by  others,  that  it  is  an  active  oxytocic,  and  exerts 
its  influence  upon  impregnated  and  unimprcgnaletl  i^ombs  largely  by 
causing  muscular  contractions.  It  will  be  seen  that  the  range  of  its  usehjl- 
ness  in  gyn:^ecology  is  entirely  similar  lo  that  of  hydrastine  ;  it  has,  hov- 
ever,  acquired  popular  favor  more  rapidly  and  decidedly  than  the  natural 
alkaloid.  It  may  possibly  be  juorc  efTccCivc  as  an  ccbolic,  but  its  supe- 
riority probably  lies  in  chief  part  in  its  being  distinctly  less  toxic  and  pro- 
ducing cardiac  slimuiaiion  rather  than  cardiac  depression.  When  ;iq 
immediate  impresaion  Is  desired,  the  sulphate  should  be  given  hypoder- 
mically.  When  a  prolonged  continuous  action  is  required,  it  may  be 
adminiiitered  by  the  mouth.  The  results  obtained  by  Kiselew  demand  3 
fair  trial  of  it  in  fpi/epsy^  Hydrastinine  has  some  value  as  a  subsidiary 
cardiac  Ionic ;  it  does  not  belong  in  the  same  class  as  digitalis,  bui  j^ 
tonic  influence  is  often  decidedly  helped  by  its  cardiac  aciioiu  Dom, 
three-quarters  of  a  grain  to  a  grain  and  a  half  (o.os-o>  i  Gm.  )- 


oes  b^^ 


Gossvpii  Radicis  Cortex.  U,  S. — The  root  of  the  ordinary  c 
plant,  the  Gossypium  herbaceum.  is  said  to  be  used  by  ihe  negroes  t 
various  portions  of  the  South  as  ar\  adartt/acunt,  and  BoucheUe,  as 
long  ago  as  1S41,  affirmed  that  it  has  medical  properties  similar  lo  Ihoce 
of  ergot,  h  haa  not,  however,  come  into  general  use.  and  our  Icnow- 
le(%e  of  its  properties  is  very  scanty  and  uncertain.  In  the  experi- 
ments of  r  C.  Martin  "  enormous  doses  produced  heaviness  and  stupor 
in  both  frogs  and  mammals,  but  did  not  cause  al>onion  in  pregnan 
gumca-pigs  and  rabbits  ;  neither  the  spinal  cord,  the  musclc^^  nor  the 
nerves  were  afiected  ;  but  H.  I.  Garrigues^'  has  bund  it  a  mos:  s«-- 
viceable  agent  in  arresting  hemcirrhage  and  ameliorating  the  other 
symptoms  in  uterine  polypoid  and  fibroid  tumors^  and  even  in  Mt^rhu 
cancer.  He  insists  that  Ihe  commercial  fluid  extract  is  inert  and  the  de- 
coction must  be  freshly  prepared.  The  oxytocic  dose  o(  a  decoc^ofi 
ffour  ounces  in  a  quart  of  water  boiled  to  a  pint)  is  slated  lo  be  a  win 
glassful,  lo  bt?  repealed  every  thirty  minutes  as  necessary.  The  rem 
has  also  been  employed  in  amenorrhcea  and  in  dysmen^rrh^a^  in  which 
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disease  from  three  to  five  grains  of  h  solid  aqunDUs  extract  have  been 
given  three  limea  a  day.  The  fluid  extract  (Extractum  Gossvph 
RadiciS  Fluidum,  U.S.)  may  be  used  in  doses  of  a  flmdrachm 
(3-7  Ca) 

The  Smuf  of  Indian  Corn  ( Usfi/aga)  appears  to  have  active  medici- 
nal properties,  and  should  be  invesligalech  It  has  t>?reji  used  with  alleged 
success  in  uUrint^  intrtict  during  labor  by  Dujardin-Ueaumctz,"  James 
Mitchell "  has  found  thai  in  the  frog  the  usiilago  maydia  aholisheti  sensa- 
tion and  reflex  action  before  volnniary  motion  ;  he  states  that  reflei 
action  b  destroyed  at  a  lime  when  motor  nerves  and  muscles  are  still 
active,  and  that  consequently  the  first  influence  of  the  poison  is  upon  the 
sensory  side  of  the  lower  nervous  system  ;  late  in  the  poisoning  the 
whole  motor  tract  became  involved.  Accoiding^  lo  W,  A-  N.  Dorland, 
in  doses  of  one  to  two  drachms  of  the  fluid  exiract,  it  has  a  very  marked 
influence  upon  the  uterine  pains  in  labor,  increasing  their  severity,  fre- 
quency, and  duriition.  He  asserts  that  it  will  not  produce  a  prolonged 
Ionic  contraction  as  does  ergot* 
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Ccuntcr-irriiatioK, — Almost  from  time  immemorial  physicians  Iw 
believed  that  morbid  processes  in  deep-seated  or  superficial  organs  could 
be  modiiied  by  JrritaLJons  artificially  induced  in  dislani  pans.  To  iht 
drugs  used  for  producing  these  remedial  irritations  the  nanic  of  revul- 
sives, or  counter- irriunts,  has  been  given,  th&  process  bdng  called 
vulsior,  or  counter-irritation. 

The  question  as  to  the  manner  in  which  a  counter-irritant  acts  b' 
essentially  distinct  from  the  question  whether  it  does  or  doee  not  acL 
However  crude  and  uncertam  our  theories  may  be,  clinical  erpencnce 
has  demonstrated  the  value  of  counter- irritants  in  various  internal  condi' 
lions.  It  is  proved  beyond  cavil  that  internal  morbid  processes  may  al 
limes  be  relieved  by  creating  external  irritations. 

Our  present  explanations  of  the  way  in  which  countcr-irritanis 
arc  certainly  not  satiafaclory.  There  arc  abundant  physiological  p 
demonstrating  the  connection  between  distant  organs  having  no  appar- 
ent  anatomical  cf^nnection  ;  such  is  the  relation  between  the  mammaiy 
glands  and  the  uterua  ;  such  arc  the  phenomena  of  so-called  metastasis 
seen  in  mumps,  gout,  and  other  constitutional  disorders,  in  which  ihe 
development  of  a  n^^  irritation  is  accompanied  by  the  disappearance  ot 
one  already  CAisting.  Familiar  examples,  also,  may  be  found  in  ihe 
paraplegias  sometimes  produced  by  irritation  of  a  renal  calculus,  in  the 
headache  of  gaatric  irritation,  in  the  shoulder-pain  of  diseased  livei.  and 
in  the  amaurosis  or  epileptiform  attacks  sometimes  caused  by  a  decayed 
tooth.  In  the  well-known  experiment  of  Brown-S6quard  it  was  found 
that  if  one  sciatic  nerve  of  the  guinea-pig  be  eul  epileptic  attacks  may 
be  produced  by  gently  rubbing  the  back  of  the  ear  upon  the  same  side. 

One  commonly  offered  explanation  of  counter-irritation  is  that  ibcxc 
is  only  a  certain  amount  of  blood  and  of  nervous  energ>'  in  the  body, 
and  that  if  the  blood  or  the  nervous  energy  be  drawn  to  one  part  thtre 
must  be  less  in  another  part.  Surely,  however,  the  amount  of  blood 
drawn  to  the  skin  by  a  mustard  plaster  is  too  small  sensibly  to  affect  tht 
general  mass  in  the  body,  ll  is  more  probable  that  the  phenomena  fj 
counter- irritation  are  the  result  of  reflex  disturbances  of  the  vaso-motor 
nerves  which  influence  the  size  ot  the  blood-vessels,  or  of  the  tioptuc 
nerves  whidi  directly  affect  nutrition. 

Il  is  of  ^rcat  practical  imptjrtance  to  know  where  the  connter-irritani 
should  be   placed  to  affect  most  powerfully  any  given  internal  organ. 
750 
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We  have  no  Ihorougbly  scientific  experimental  knowledge  as  10  this 
matter,  but  it  has  been  clinically  d  em  ohm  rated  that  the  general  law  for 
deep-seated  paris  is  ihal  the  revulaant  should  be  put  diiecdy  over  the 
part.  When  a  superficial  action  is  desired,  other  directions  are  needed. 
We  are  indebted  to  Anstie  for  pointing  out  what  appears  to  be  a  law,  or 
at  least  a  good  working  rule  for  practice, — namely,  that  when  a  superficial 
part  supplied  by  the  anterior  Lninchc3  of  a  apinal  nerve  b  lo  be  affected, 
the  counter-irritant  should  be  placed  over  the  posterior  roots  of  the  nerve. 
Noi  only  can  obstinate  neuralgia  often  be  relieved  by  this  reflex  action, 
but  abfi  the  inflammatory  changes  so  often  coincident  with  intercoatal 
neuralgia.  The  law  seems  also  to  apply  to  cen'ical  nerves^  since  the 
proper  position  for  the  blister  in  trigeminal  neuralgia  is  back  of  the  ear 
or  on  the  nape  of  the  neck.* 

For  the  purposes  of  study,  counter-irritants  are  conveniently  arranged 
under  two  heads  :  firsi,  those  which  do  not  provoke  decided  alterations 
of  the  dernial  structure,  but  simply  cause  an  irritadon  which  soon  passes 
away  ;  these  are  the  Rubefacients  ;  second,  counter-irritants  which 
produce  severe  structural  alterations  ;  in  this  class  belong  the  hot  iron, 
the  issue^  the  selon,  and  other  destructive  appliances,  ard  also  the 
epispastics.  vcaicatoriea.  or  more  colloquially  blisters,  which  arc  used  to 
produce  that  peculiar  inflammation  of  the  cuticle  with  an  outpouring  of 
serum  commonly  known  ag  The  bliiiter. 

In  choosing  between  a  n:befacient  and  a  blister,  the  physician  is 
guided  by  the  character  of  the  disease  present  in  the  subject.  A  rube- 
fadert  cai^ses  a  wide-spread,  intense  but  temporary,  irritation  and  con- 
gestion of  the  part, — -an  irrilalion  which  for  the  moment  provinces  a  strong 
influence,  but  leaves  no  permanent  impression  upon  the  nutritive  acts  of 
the  diseased  organ.  A  rubefacient  is  to  be  employed  when  the  disease 
is  functional, — when  there  Is  only  a  nervous  disturbance  or  a  congestion 
to  be  dealt  with  ;  whereas  the  blister  is  useful  when  inflammation  has 
produced  permanent  change.  Very  frequently  in  inflammatory  condi- 
tions,  however,  rubefacients  are  useful  to  relieve  accompanying  con- 
gestion. Thus,  in  a  pneumonia  the  rubefacient  may  have  no  effect 
upon  the  focus  of  the  disease,  but  may  be  very  serviceable  in  checking 
a  wide-spread  collateral  congestion. 

To  the  careful  use  of  rubefacients  tliere  are  scarcely  any  contra- 
indicathns ;  some  caution  is,  however,  necessary  in  their  application, 
A  severe  internal  irritation  m^y  so  successfully  counter- irritate  against 
the  external  counCer-irritalion  that  the  latter  has  for  the  limi-  tieing  nc  ap- 
parent effect,  and  yet  really  c.xcrts  a  disorganizing  influence.  Thus,  a 
mustard  plaster,  under  the  circumstances  named,  may  at  the  time  of  its 
application  produce  no  pain  or  redness,  and  yet  tweniy-iour  hours  after- 


■  TTie  ptaltrnffiil  of  A.  Dumoncpultier  [Ga:.  /ftrdttonadair^,  November.  1879!,  ihal 
the  t»£t  rcsulE^i  of  counEcr-iiritation  are  abtain^^d  by  applying  the  ctJUTUer-lrT^taJil  upun 
the  optmslle  siile  *>t  iJie  tiody,  so  iis  lo  l>e  exactly  Bymmtfirical  with  the  diseased  pan, 
hiB  nevfli  to  oar  knowledge  ^een  cDnfinricd, 
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lAartis  diaorgamzing  inflammation  may  sel  in  al  Ihe  s«ai  of   the  appli 
tion.      When  there  is  severe  internal  imtaiion  the  coiinier-irritant  shoitlil 
always  bt  remcved  when  it  has  been  applied  long  enough  to  codac^tf 
violent  local  effects,  even  though  it  lias  exerted  no  sensible  influence. 

There  is  one  use  oi  rubefacients  which  is  not  that  of  counter- irritadoci, 
bill  which  b  often  of  practical  importance.  An  irritation  o£  th^  5»i^idw 
nei^e  in  the  normal  animal  produces  an  immediate  vasomotor  spo&m, 
and  in  ceruin  conditions  of  the  body  irritation  of  the  mucous  membnne 
or  of  the  skin  is  of  great  service  in  siimulating  respiration  or  cira»lati* 
In  a  true  exhaustion  rubefacients  arc  of  very  fitdc  value,  for  the  onl; 
possible  source  of  absolute  increase  of  power  to  the  system  is  in  food ; 
and  in  exhaustion  those  stimulants  should  be  employed  which  intiresse 
llie  power  of  assimilating  food.  For  this  reason,  external  irritaoTa  arc 
useful  as  stimulants  in  conditions  of  depression  rather  than  of  exhaustion. 
Especially  are  they  valuable  when  there  is  wide-spread  loss  of  functional 
acdvity  in  the  vaso-motor  system.  Such  conditions  of  depression,  with 
vaao-motor  weakness,  exist  in  acute  collapse  from  any  cause,  in  shock 
following  injuries^  in  the  first  stage  of  pernicious  tnaJarial yrver,  atkd  in 
other  cases  when  the  powers  of  the  system  are  seemingly  overwhelmed 
by  some  depressing  agency. 

Blisters  are  especially  useful  in  inflammations  of  serous  memb 
such  ^s  pleurilis  aud  pcriXorifiis  ;  are  very  strongly  recommended  by  some 
practitioners  in  parenchymatous  inflammations,  such  a^  pnat mania  ;  and 
may  be  ol  service  in  persistent  forms  of  nervous  irritation,  such  as  the 
m/tniacal  delirmm  of  levers,  when  dependent  upon  the  irritant  action  of  \ 
blood-poison,  and  not  upon  exhaustion.  The  aiDOunt  of  aerum  which  is 
poured  out  from  a  blister  is  sometimes  quite  large,  and  vesicants  have 
even  been  employed  to  Telie\"e  dropsy.  In  general  dropsy  their  use  is 
simply  iinjnstitiablf  ;  but  in  lacal dropsies,  as,  for  example.  serovK  effusion 
into  the  pleural  s.ic  or  into  the  pericardium,  dependent  upon  local  ii^flam- 
mation,  they  often  do  good,  not  only  by  affecting  fax'orably  the  disease- 
process,  but  also  by  hastening  the  removal  of  thi?  eiTiision. 

In  some  chronic  alTcctions,  long- continued  severe  counter- irritadon  is 
required  :  in  such  cases  a  blister  may  be  *'  kept  open"  by  the  use  of 
stimularing  ointments,  such  as  the  meiereon  ointmenL  In  cAr^nic  nr- 
Jlamjnalwn  of  the  y't^iw^j,  repeated  blistering  is  very  often  of  servi 
When  the  inHammatory  action  is  rheumatic,  in  our  experience  Wt 
results  are  obtained  by  repeated  blistering  than  by  keeping  a  hlisi 
sore  by  means  of  irrilants.  In  neuritis,  whether  rheumatic  or  oth 
wise,  blisters  arc  often  of  service  :  they  should  be  <ipplLcd  as  a  I 
narrow  strip  along  the  course  of  the  nerve.  In  obstinate  local  neural- 
£-ra.  very  mild  blistering  over  the  seat  of  pain,  or  in  accordance  wi 
Anstic's  law,  is  sometimes  advantageous. 

The  ^<rnfrti-/ndjc£t£iiffis  to  the  use  of  blisters  are  high   arterial 
febrile  excitement  and   a   decidetl  want  of  vital   power.      In   the   f 
Citse,  ihe  irritating  influence  which  they  exert  upon  the  geikcrsl  s 
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may  increase  the  constitutional  tliaturbancc  to  such  an  extent  as  to  da 
more  injury  than  any  local  benefit  derived  from  ihem  can  do  good 
When  the  vitality  is  very  low,  blistera  may  give  rise  to  sloughing 
ulccra,  -which,  refusing  to  heal,  may  waste  very  seriously  the  already 
exhausted  system.  Hence,  in  all  acute  diseases  oF  such  type  that  the 
nutritive  forces  are  exceedingly  depressed,  blkters  must  be  avoided,  or 
be  used  only  with  great  caution.  For  the  same  reason,  great  care 
must  be  exerciacd  in  their  employment  in  the  very  young-  or  the  very 
aged.  Very  rarely  indeed  is  a  blister  called  for  In  the  case  of  a  young 
infant,  and  if  it  be  employed  al  all,  il  should  be  allowed  lo  remain  in  con- 
tact with  the  skin  only  long  enough  to  produce  slight  pain  or  redness,  and 
the  complete  vesication  should  be  obtained  by  the  after-use  ol  a  poultice. 
The  hot  iron  or  other  destntrdve  {OjmUr-irHtQn!  is  to  he  used  only  in 
cases  of  continuing  chronic  disease  with  structural  lesion.  At  present, 
neither  the  moxa  nor  the  issue  is  ever  employed  in  civilized  counlriea  ; 
the  selon  with  extreme  rareness.  The  actual  cautery,  however,  affords 
a  valuable  method  of  treating  ihrtmic  neuritis,  chronic  meningitis,  cere- 
bral or  spinal,  and  various  forma  of  chranic  arihriiis. 


EPIS  FASTI  CS. 

There  are  various  substances  which  are  capable  of  producing  vesica- 
tion, but  the  only  one  in  ordinary  use  is  cantharides.  In  cases  of  emer- 
gency ammonia  is  sometimes  employed.     (See  page  75H. ) 


CANTHARI9— CANTHARIDES.     U.S. 

The  dried  bodies  of  the  Cantharis  vesicatoria,  a  beetle  inhabiting 
Southern  Europe.  Spanish  Jiics  are  from  half  an  inch  to  nearly  an  inch 
in  length  and  two  to  three  lines  in  breadth,  and  have  a  large  heart- 
shaped  head  and  brilliant  metallic -green  elytra,  or  wing-cases.  Their 
odor  during  life  is  very  stmng  and  fetid,  but  is  almost  entirely  lost  in 
drying  :  their  taste  is  urinous,  very  burning,  and  acrid.  When  ground. 
Spanish  flies  aHord  a  grayish-brown  powder,  fud  of  minute  greenish 
spangles,  the  remains  of  the  feet,  head^  and  wing-cases.  The  actli/e 
principle  of  cantharides  is  Catiiftaridin,  whkli  occurs  in  while  crystalline 
scales,  is  inodorous^  tasteless,  insoluble  in  water,  nearly  so  in  cold 
alcohol ;  soluble  in  ether,  benzole,  the  oils,  and  very  freely  so  in  chloro- 
form. Notwithstanding  the  insolubility  of  pure  canthandin.  Spanish  flies 
yield  their  virtues  to  alcohol  and  to  water. 

Locaf  Action. — Ahsorplion  and  EUmination. — Cantharides  is  very 
irritating,  and.  when  applied  to  the  skin,  causes  at  first  redness,  with 
burning,  then  free  vesication  and  severe  pain,  and,  if  the  contact  be 
longer  maintained,  deep  inflammation  and  sloughing-  Upon  the  mucous 
membranes  it  produces  a  no  less  intense  effect.  The  cantharidin  b 
rapidly  absorbed,  and  is  eliminated  unchanged  by  the  kidneys. 

Gcncrai  Action, — The  first  symptom  produced  by  the  small  dose  of 

«8 


754 


LOCAL  REMEDIES. 


contharides  is  burning  in  the  geoi to- urinary  pass^€S.  Afl^r  the  iiig( 
of  ten  minims  of  the  iinciure  the  irritation  may  amount  to  coinpleic  &J» 
gurj.  The  toxic  dose  produces  in  a  veiy  few  minutes  burning  m  the 
pharynx  and  02Sophagus  and  n  sense  oi  stricture  in  the  tbroaL  The 
pain  soon  spreads  to  ihe  stomach,  and  vomiting  comes  on.  The  symp^ 
lonis  rapidly  incrKiiiie  in  severity  :  ihc  abdominal  pain  becomes  very 
severe,  and  in  the  majority  of  ca^es  pui^ing^  takes  place.  The  mattca 
rejected  by  the  stomach  are  Eirst  mucous  fwith,  if  the  drug  have  beeo 
taken  in  powder,  little  greenish  specks  through  them),  then  tnltous.  and 
finally  bloody.  The  stools  arc  mucous,  then  fibrinous,  bloody,  bccomiag 
often  very  scanty,  but  excessively  numerous,  .ind  in  their  passage  accom-  ■ 
panied  by  great  tenesmus.  Probably  in  most  cases,  early  in  the  pw- 
soning  severe  salivation  is  developed,  and  is  frequently  accompanied  by 
great  sweUing  of  the  salivary  jflands,  Sometimes  death  occurs  in  a  xay 
short  time,  from  collapse  produced  by  the  intense  gastro- intestinal  mHam' 
mation  ;  hut  more  generally  it  is  postponed  (or  some  hours,  and  a  nev 
train  of  symptoms  arises.  Aching  pains  in  the  back  and  very  Ircquctit 
micturition  indicate  the  commencing  urino-genital  irritarion.  The* 
symptoms  increase  in  intensity  until  there  is  a  constant,  irresistible  desirr 
to  urinate,  with  violent  tenesmus  of  the  bladder,  and  yet  an  inability  10 
pass  more  than  a  few  drops  of  urine,  which  is  albuminous,  and  not  rut}^ 
bloody.  In  some  cases  there  is  a  violent  erode  excitement,  «n  unquencb- 
able  lust,  accompanied  in  man  by  numerous  seminal  emissions  -  *  violent 
priapism,  swelling  and  heat  of  the  org^ms,  and  even  severe  inf1aiTixn.atioaof 
the  parts  may  indicate  the  intensity  of  the  local  action  of  the  poison ;  soirw-  i 
times  gangrene  ultimately  occurs,  Consclousne?*s  and  general  power  are 
often  long  preserved  when  the  local  symptoms  and  agony  arc  iateuc  i 
but,  if  the  dose  have  been  large  enough,  sooner  or  later  coUz^ise  cooms  \ 
on,  with  the  usual  accompaniments,  and  the  prostration  deepeos  intt* 
complete  powerlessness,  stupcir,  coma,  and  finally  death.  In  some  rafo 
violent  hydrophobic  delirium  and  severe  tetanic  convulsions  arc  said  to 
have  occurred  (Tardieu),  Paraplegia  has  been  noticed  in  sevenl  caso 
by  Pall^  :^  it  was  probably  reflex  in  its  origin,  and  due  to  the  iDl«» 
irritation  of  the  genito-urinary  organs. 


4 


In  animals,  csnlharides  prodiires  very  mnrh  the  <iatn&  symptoms  as  rt  dt**  « 
man.  Indog^.  according  to  the  exi>eriEnt-ni£  ol  Orfilaandof  Beaupoil,  the  Sj  m|iTr«P 
of  gLkStro-intestuia]  inflanimatioD  are  more  promment  th;^r  those  of  irritatian  d  Ar 
geniLcurinar)'  traci.  Il  has  been  asserted  that  the  lack  of  cruiic  exdiefnrnl  b 
these  cases  shous  thai  the  medicine  acts  differently  upon  man  ^nd  upon  aaionlL 
As  already  stited,  however,  ercrtic  deliriurn  is  very  often  absent  in  lataT  poisgih 
mg  in  man,  while  SchrofT  slates  that  ten  drops  of  tht  tincture  of  cantharitksiriD 
frequently  produce  great  sexual  excitement  in  man.  and  the  uhole  drift  of  ibent- 
denre  U  thai  lii^idinoiis  de^^ire^^  are  much  more  j^pt  to  tie  causecl  by  amouoK  <4 
Spanish  flics  hut  slightly  toxic  than  by  fatal  doses.  Indeed,  the  irritation  omd 
by  the  latter  i^-ould  setm  to  l>e  too  intenw,  the  general  perturbation  loo  ET^Bflt  ^ 


*  Cases,  y«<nf,  de  Fkarm.fi  dt  Chimie.  June,  1871. 
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erotism  to  be  induced.  There  appeitr  to  be  the  same  dlHcrencu  in  the  ejects  of  dif- 
ferent [loses  of  tEte  drug  upon  imimals.  Fatal  diMci  vei^  genenilly  do  not  excite 
seiual  desire  ;  but  Schnhanh  t*iuoied  by  Siill^}  found  thai  small  doses  do  cause 
evident  Siilaciousness  and  imlation  of  Uie  genital  organs,  while,  according  to  Huse- 
mann,'  the  peasants  of  Norlliem  Cenrany  liabiLuaily  givecanlhandea  to  cowa  whtn 
hsickw^ird  iti  ajriiiii^  into  heat  at  the  proper  se^ison. 

According  to  Cautieri,*  toxic  doses  of  cantharides  rapidly  lessen 
blood -pressure  attd  the  force  of  the  cardiac  pulsations,  but  markedly 
increase  the  pulse-rate,  Cautieri  iouinl  in  ammab  killed  with  ciuitharides 
marked  hyperaemia  of  the  brain  and  spinal  cord,  and  nephritis  :  Galippe* 
noted  inflammation  of  the  alimentary  canal,  kidneys,  and  bladder. 

Thkk-APEIJTICS. — Cantharides  is  employed  internally  only  for  the 
purpose  of  infltiencing  the  gem  to- urinary  organs.*  When  cantharides 
is  freely  used  externally  as  a  vesicant  there  is  always  some  danger  of  the 
absorption  cf  a  sufficient  amount  of  the  active  principle  for  strangury 
to  be  induced.  The  blister  should  therefore  not  be  left  on  longer  than  Is 
absolutely  necessary,  and  in  susceptible  persons  care  has  to  be  exercised 
in  its  use:  whenever  active  irritation  of  the  kidneys  exists,  cantharidal 
blisters  should  not  be  applied.! 

Toxicoi-OGV. — The  minimum  fntal  dose  oE  cantharides  is  not  certainly 
determined,  and  probably  varies  very  much.  According  to  Stills, 
twenty-four  grains  of  the  powder^  taken  in  two  doses,  have  caused 
fatal  abortion,  and  an  ounce  of  the  tincture  has  destroyed  life  after  the 
lapse  of  a  fortnight-  After  death,  intense  injection,  swelling,  patches  of 
exudation,  loss  of  epilheliitm,  and  other  results  of  inflammation  are 
found  along  the  whole  tract  of  the  alimentary  canal ;  intense  hyperaemia 
of  the  kidneys,  with  contraction  and  congestion  of  the  bladder,  also 
usually  exists.  According  to  the  experiments  of  Aufrecht/  all  the  forms 
of  nephritis  may  be  produced  by  canlharldin,  but  it  is  probable  that  in 
most  cases  of  poisoning  the  first  change  is  exudation  of  the  white  blood- 
corpuscles,  rapidly  followed  by  a  desquamative  nephritis,  with  profound 
alteration  in  the  glumemlcs  Csee  Ida  Eliaschoff*). 

There  b  no  known  antidote  to  cantharides,  and  the  treatment  of  the 
poisoning  must  be  conducted  upon  general  principles.  The  stomach 
should  l>e  washed  out  repeatedly  and  freely  by  brge  draughts  of  warm 
water,  aided  by  the  stomach-pump  or  tube,  or  by  a  stimulating  emetic  if 
the  stomach-pump  be  not  at  hand.  Large  quantities  of  muetLaginous  or 
albuminous  drinks  should  he  taken  ;  and  all  oily  substances  should  lie 
avoided,  a^  favoring  the  solution,  and  consequently  the  ab:iorplion,  of  the 
poison.  Opium  should  be  freely  exhibited,  especially  by  the  rectum,  to 
allay  pain  and  relieve  the  strangury.     For  the  latter  purpose  warm  sltz- 


*S««  Dii?kETtc«and  EuatewAGOGtiSft. 

t  la  lAgi  [-iebr«icli  advofiile^  the  u«r  of  canlharidin  salts  in  tupHS.  fihfkisis,  nnd 
other  foirns  ot  luhefcaldf  diwise,  Hin  theory  nf  Ihei'  octif'ii  u/os,  hDwever,  vrry  im^ 
prahable^  and  Th«  mellicH]  ha&  eo  enlLrely  tail^fd  in  practice  that  il  is  not  nti^esBBr>'  here 
to  do  more  than  teiri  Iht  cnriouE  reader  Tc»  the  lenlh  cdil*oniil  I  his  trealiKi^  lor  inloririd- 
tion  concerning  il. 
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baths  or  general  balha  sbould  be  cmployrd.      In  some  Ciiaes   leccl 
tilt  cpigaslrium  arc  advisable.     Wbcn  the  suffering  b  very  iotcnde. 
cautious  Lse  of  anesthetics  is  not  only  justidable,  but  imperative, 

Al>MlNlSTttATloN,'-For  blistenng,  the  Cantharid^s  C^ralt  (CfiRATVJl 
Cantharidis,  U.  S.  )  is  best  spread  upon  sticking-plaster  in  such  a  trvf 
as  to  leave  a  margin  about  an  inch  jn  widlh,  which   shall   adhere  to  iha 
skin  and  hold  the  pli3ster  in  its  plaee.      In  order  for  a  blister  to  *"draw" 
thoroughly*  it  usu^ly  has  to  be  left  on  som<;  dgbt  houi^i  :   but  in  moai 
cases  the  same  result  can  be  achieved  with  leas  suHcring   by  allowing  tibe 
blister  to   remain   only  five  or  six  hours,  or  until   decided    redness  lad 
slight  vesication  have  been  Induced,  and  then  applying  a  llaxsced  ponl- 
ticc.      In  certain  localities  vesication  require*  a  much  longer  application 
than   that  just  spoken  of ;   thus,   upon   the  shaved   scalp   a   blister  wiB 
rarely  act  efficiently  in  less   than   twelve  hours,   and   often    not  in  that 
time.      In  maniacs,  In  the  ddirious  sick.  In  children,  and  in  other  unruly 
patients  it  is  often  necessary  to  put  on  a  blister  in  such  a  way  that  the 
sick  person   has  no  control  over  it-      For  this  purpose  the   CanfJtariM 
Ciftlodion  {CoLLoDiVM  Cantharidatum — bi^ty  per  cent.,  U.  S.  )*  may 
be  used.      It  is  ordinary  collodion  imprecated  with  canthatidin,  and  oa 
evaporation  leaves  an  adhesive  blistering  film  :  two  or  three  coats  of  il 
should  Ije  applied  by  means  of  a  ctmd's-hair  brush.      When   there  is 
any  especial  danger  lo  be  feared  from  absorption  ol  the  acdvc  prind|ic. 
the  use  of  the  poultice,  after  a  brief  application  of   the  blister  a*  <l<^ 
scribed   above,  should  always  he  praciit^ed.     The  tincture    (Tincttm* 
Cantharidis— Gvc  per  cent  ^  U.  S, )  is  used  internally  in  dos^  of  tiircc 
to  five  drops  (0-18-0,3  C.c). 

RLBEFACIENTS- 

BINAFIS    ALBA— WHITE   MUSTARD.    U.S. 
SINAPIS    NIGRA— BLACK    MUSTARD.    U.S. 

The  seeds  cf  Brassica  alba  and  Brassica  nigra  respectively, — I 
pean  crucifera,  cultivated  in  the  temperate  regions  of  the  world, 
seeds  are  minute^  globular  bodies^  yellowish  within  :  they  are  to  be 
tinguished  one  from  the  other  by  the  smaller  size*  external  brown  color, 
imd  more  Bcry  taste  of  the  black  mustard,  and  the  light  yellowish  cxie- 
riorof  the  white  mustard. 

S^dcJ^  Musiatd  yields  on  distiliation  a  vofatiU  oily  which  docs  UK 
pre-e\ist  in  the  seeds,  but  is  formed  by  the  decomposition  of  unigrim  «r 
f^ofsfum  m^ronau  in  ihe  presence  of  emirlsin,  Oleim  Sinap;s  Vo* 
LATIUK.  U.  & ,  IS  a  colorless  or  yellowish  fluid,  of  an  intensely  pungent. 
\M  v^tnwuvc.  odor  and  taste.  A  momentary  contact  with  it  suf&ca  » 
ttvtden  vkI  blister  the  skin,  and  mucous  membranes  an?  said  to  be 
iJh-  ihrsmiv-e*!  hy  its  \-iipors. 

IW^^j   tK(farJ  contains  stna/h'rt,  whtch  in  the  presence  of  wai 


'/  tvjdHoliic  t>r  canthaiidal  colJodioa.  see  J*kiia-  Jfirtf.  Tmut.  n. 
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cmulsi;i  forms  acrinyl  suipkocyanate.  an  oily,  non-voJatile,  very  acrid  sub- 
stance, upon  which  the  activity  of  white  mustard  depends. 

Therapeutlcs, — Mustard  affords  a  most  tAtellenl  malerial  for  the 
practice  of  miid  rcvubion.  One  advantage  it  possesses  is  the  case  with 
which  it  can  be  controlled,  all  grades  o(  action,  from  che  mildest  impres- 
sion up  to  severe  bUstering,  being  at  the  will  of  the  practitioner.  It  should 
be  remembered,  however,  that  the  blister  produced  by  it  discharges  but 
jitllc,  and  is  exceedingly  sore  and  puinful,  as  well  as  very  slow  ard  diffi- 
cult ol  healing  ;  so  that,  :is  an  epispastic,  mustard  is  in  every  way  infe- 
rior to  cantharides,  and  should  not  be  employed.  The  black  mustard  is 
much  stronger  than  ihe  while,  and  must  usually  be  diluted  at  least  one- 
half  (by  Ihe  addition  of  Hour  or  of  flaxseed  meal).  The  white  variety 
may  sometimes  be  employed  pure,  but  generally  it  also  should  be  reduced 
in  strengih- 

Jn  many  cases  it  ia  deslrabk  to  maintain  for  hours  a  mild,  equable 
counier'irritant  impression,  and  this  may  be  done  by  adding  from  one  to 
three  leaspoonfuls  of  mustard,  more  or  less,  to  a  poultice  of  flaxseed. 
A  mustard  poultice  (half-and-half  black  mustard,  three  parts  to  one  of 
white  mustard  and  flour)  may  generally  be  left  on  from  twenty  minutes 
to  half  an  hour  without  danger  of  blistering-  Weaker  preparations  may 
be  usetl  longer. 

A  mustard  plaster  may  be  prepared  like  an  ordinary  poultice  ;  but  a  very  rtHK 
Venient  method  is  to  take  a  newspaper  folded  lo^  little  larger  than  the  desired  size, 
and  t«nr  open  the  front  piece  £o  thai  it  can  be  folded  bnck  like  a  flap,  leaving  one 
edge  attached  ;  ntxt,  to  spread  upon  U)c  thick  portion  the  mustard,  leaving  Ihc 
edges  frt:e,  and  Lhtn  to  dost  tht  flap  upon  it  and  fold  the  edgts  bai^k  to  tht  dtsired 
shape-  when  done  wiih,  thi'^  plaster  can  he  thrown  sway,  and  no  rags  are  lost. 
The  mu^^rd  draws  well  through  the  single  l^ver  uf  newspaper  covering  it,  but  ifl, 
we  think,  less  opi  to  leave  troublesome  after-soreness  than  ^vhen  employed  in  the 
usual  manner- 

Ch  A8TA  SiNAPiS,  U-  S.p  or  Mustard  Paptr^  consists  of  black  mustard 
mixed  with  solution  of  gutta-percha  and  spread  upon  stiff  paper  four 
inches  square.  It  is  not  so  good  as  the  domestic  plaster,  because  not  fio 
easily  regulated  as  to  power  and  size. 

Capsicum  and  the  itrcngcr  spius  afiord  excellent  materials  for  rubc- 
faciion,  Cayenne  pepper  is  nearly  as  strong  as  mustard,  but  is  much 
less  pleasant  tn  hajidle,  on  account  of  the  reatlini^s  i^kh  which  it  is  dif- 
fused, and  is  much  less  frequently  employed,  Spicc-pJasicrs  are  useful 
ivhen  it  is  desired  to  make  a  steady,  continuous  mild  impression,  as  in 
certain  abdominal  eomplainis. 


.Spire-plasters  maybe  made  hy  the  apothecary  by  means  of  the  following  retipe. 
Take  of  powdered  ginger,  ^  ij  ;  powdered  cloves  and  cinnamon,  each,  ^  i :  Cayenne 
pepper,  3  ii ;  tincture  of  Kinger,  \%^&\  honey,  q,  s,  -.  mi?i  Ihe  powders,  add  the:  tinc- 
ture, and  aufhdeut  honey  to  make  vA  proper  cxmaistencc  for  a  suff  Laiaplasui.    The 
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domestic  ^pLce^pUsters  are  mucb  more  eleganl  and  cl&anly  than  tho^e  made  on  ibr 

above  plan.  They  arc  \o  tw  prepared  as  follows.  Take  equal  pansof  grtniod  jm^. 
doves,  cimamon,  and  allspice,  and  ooe-fourtlJ  part  of  Caj-enne  pepper,  and  ihor 
otighly  mix  \hem  ;  then  put  the  resulting  dry  powder  into  a  prc^'Joiuly  prepared 
flaiuiel  baguf  the  dealred  sue.  distribuie  the  powder  equably  tliroufih  the  Utkr. 
and  (jnili  iL  m, — i.^..  run  lines  of  stitching  across  ihe  bag,  so  as  to  confine  (he  pow- 
der in  little  compartments  :  when  Using^  moisten  thoroughly  ivith  common  whid:e) 
or  with  alcohol-  A  plan  which  has  seemed  to  us  still  more  plca^ani  is  to  put  tn> 
ounces  of  an^rottid  g'lngtr.  nil  ounce  trf  uneround  cloves,  cin;ianior,  and  thiHits, 
or  African  peppers,  in  a  pint  bottle,  and  pour  die  whiskey  tipoji  them.  After  il» 
has  stood  awhile^  the  liquor  is  to  be  put  upon  a  piece  of  (iannel  of  Uie  prop«f  ue, 
and  the  latitat  is  1o  be  laid  upcia  the  part  and  covered  with  a  lai^er  piece  of  ofled 
sillk,  or  else  a  piece  oi  spor^opilin  may  be  employed,  II  the  strength  of  the  prep- 
aration Is  too  great,  it  1:0.11  rewdily  be  reduced  by  dilution  ;  if  it  is  too  Kttle,  it  cm 
BS  readily  be  increased  by  ;rdding  more  of  the  spioei,  especially  of  the  peppers,  b 
many  cases,  when  the  tenderness  is  very  great,  the  weight  of  the  spice-plaslcr  it 
<»bjecled  to-  Under  these  circumstances  the  aabstituie  here  proposed  b 
valuable- 


OiL  OF  Turpentine  is  a  very  powerful  rubefacient,  capable,  if 

plied  to  the  skin  for  too  long  a  time,  of  dEstroying  the  epidermis.  It 
produces,  wtcn  properly  used,  simply  an  intenae  diffused  redness.  The 
most  frequent  mode  of  application  is  in  the  form  of  ttu/>^s,  which  shotild 
be  made  by  dipping  a  piece  of  flannel,  previously  wrung  out  with  wann 
water,  into  a  cup  of  turpentine  which  has  been  warmed  by  setting  ii 
in  hot  water,  and  then  wringing  out  all  excess  of  the  tuq>ciitmo  ui6 
applying.  These  stupes  may  be  left  nn  from  ten  to  thirty  minutes,  ic- 
cording  to  the  severity  of  the  impression  desired  and  the  susceptiUlity 
of  the  patient's  skin.  On  some  persons  the  least  contact  of  turpentine 
or  even  of  its  vapors^  produces  a  most  painful  furuncutar  emptioii 
Where  this  idiosyncrasy  exists,  of  course  the  remedy  should  never  be 
used.  The  official  liniment  (LtKiMENTUM  TEREBiNTHiN.t,  V.S^, 
JC^niish  Ointment)  has  been  used  as  a  stimulant  appiication  to 
and  oM  ulcers,  but  has  passed  out  of  vogue. 
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Ammonia  is  a  most  efficient  rubefacient,  which  \n  its  general  relatiors 
has  been  sufifidenily  discussed  elsewhere.  When  great  baste  is  required, 
it  may  be  employed  as  an  epispaatic  by  applying  a  piece  oF  commoa 
lint  saturated  with  the  stronger  water  of  ammotija,  and  coveting  it  «itii 
some  impervious  coaling.  Great  care  must  be  practise  lest  the  ajf^ 
monia  act  as  an  escharotJc,  since  a  too  prolonged  applicatioa  may  pit^ 
duce  a  deep  slough.  To  raise  a  blister  requires  from  five  to  ten  mim 
On  account  of  its  cheapness  and  efficiency,  ammonia  is  very  lai^ly 
in  ea^temporancous  liniments.  In  prescribing,  it  must  aJways  be 
in  mind  that  there  ^vg  two  waters  of  ammonia, — AijliA  AMMO?iivt  Foi- 
TiOR,  U.  S.,  with  a  specific  gravity  of  0.90,  containing  twenty-eight  p<f 
cent,  by  weight  of  the  gas.  and  Aqua  Ammonij^.  U.  S..  with  a  ^>edfe 
gravity  of  o.g6o,  containing  ten  per  cent,  by  weight  oF  ibc  gaa.  The 
tbefacient  action  of  ammonia  is  less  permanent  than  that  o! 
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The  liniment  (Linimentum  Amhoni^e,  U.S.)  is  composed  of  three 
hundred  and  fifty  parts  of  ammonia  water,  fifty  parts  of  alcohol,  and 
SIX  hundred  parts  of  cotton-seed  oil. 

P[X  BuRGUHDiCA,  U.  S.,  OF  BuTgundy  PUchj  is  a  concrete  juice  ob- 
tained by  wounding  the  Abies  exceba,  or  Norway  spruce, — lofty  forest 
trees  of  Middle  and  Northern  Europe, — melting  the  product  of  the 
exudation  with  hoi  water,  and  straining.  It  is  hard,  opaque,  brittle, 
of  a  feeble  terebinthinate  odor  and  taste,  and  contains  resin  and  a  mi- 
nute amount  of  volatile  oil.  It  is  a  mild  rubefacient,  which,  in  the  form 
of  plaster,  may  be  kept  applied  for  a  long  time  in  chrtmU  br&ruhiHs  and 
in  rheumatic  affeetums  of  the  trunkal  muscles.  The  ofBctal  plaster  (Eh^ 
PLASTRUM  Picis  BuRGlfNDiC£,  U.  S.)  contains  fifteen  per  cent,  of  wax. 
The  Warming  Plaster  (Emplastrum  Picis  Canthari DATUM,  U.S.) 
contains  one  part  of  cantharides  cerate  to  twelve  parts  of  Burgundy 
pitch,  and  is  a  very  decided  counter-irritant,  whose  prolonged  use  will 
sometimes  blister. 
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FAMILY   X.— ESCHAROTICS. 


EsCHARQTiCs  are  drugs  which  are  used  iE>  destroy  dise^ksed  or  sound 
tissue-  Many  of  them  e.^ert  a  purely  cheniicai  mHuenct?,  while  oth[;n 
seem  lo  desiroy  life  by  directly  affecting'  the  vitality  of  the  part,  acd 
are  said  to  act  dynamically.  These  which  act  chemically  do  so  in  sev- 
eral ways  ;  some,  like  bromine,  probably  produce  an  intense  ci 
oxidation,  while  others,  like  sulphuric  add,  abstract  the  water 

Escharotics  are  used  lor  various  purposes.  Formerly  they  vttj^ 
employed  to  open  abscesses  ;  but  in  the  very  fet*  cases  m  which  the 
knife  is  not  allowable,  aspiration  usually  aSords  ^  superior  and  s^xt 
method,  They  are  constandy  applied  to  destroy  unsound,  harmhil 
tissues  and  growths.  Thus,  they  are  used  to  remove  the  specific  tissue 
ol  a  chancre,  or  to  kill  a  ntaHgitant  or  semi-mnlignnni  iurtitfr.  Another 
purpose  which  they  fulfil  is  the  destruction  of  fioist^n^d  wouruf^^  In 
these  cases  they  may  in  some  instances  destroy  the  poison  itsetl,  but 
at  other  limes  they  simply  prevent  the  absorption  of  the  lowc  ^eoE 
by  putting  an  end  to  the  life-actiorui  of  the  tissue  containing  IL  It  h 
hardly  necessary  to  mention  all  the  various  cases  in  which  caustics  are 
employed  to  overcome  the  ef!ects  of  poisoned  wounds,  //ydri^Mi^  H 
a  perfectly  un controllable  disease  ;  but  the  thorough  deslructtun  ol  the 
wounded  tissue  at  any  time  before  the  manifestation  of  the  sympEoim 
will  prof>ably  prevent  its  occurrence,  as  it  certainly  will  if  perlorvoed 
early.  In  madgnant  pusiuie,  life  depends  ujx^n  ihe  fret  early  use  ol 
cscharotlcs.  Escharotics  arc  employed  to  produce  ulcerations  wluch 
shall  be  the  bases  of  isxues ,-  also^  by  destroying  the  eacuberant  granula- 
tions or  the  indolent  surfaces  of  ulcers,  to  remove  at  the  same  time  di*- 
cased  tisaue,  af^ford  proteclion  to  the  parts  below  by  forming  an  laiptf- 
mcabic  surface,  and  exert  such  alterative  action  upon  the  part  as  shaj^ 
modify  for  good  the  life- processes.  ^H 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  fflW 
object  to  be  attained.     When  large  tumors  are  lo  be  killed,  or  when  4 
is   all-important    completely  to  destroy  a  poJ^^ned  wound,   a    powt 
deqi- reaching  eschaiolic  must  be  employed  ;  hut  when  the  surface 
ulcer  is  to  be  filmed  over,  a  caustic  which  acts  superfcially  and  U 
a  dense  albuminous  coating,  as  does  silver  nitraten  is  to  be  chosen. 

An  observation  of  N.  A.  Randolph  and  S.  G.  Dixon'   indicates  thrt 
tbc  p;iin  produced  by  a  caustic   may  be  almost   nullifietl  by  tbe  use  d 
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cocaine.  They  find  that  the  saturated  soltilion  of  cocaine  in  nitric  acid 
acis  as  powerfully  as  nitric  acid,  altl»aagh  much  more  slowly,  antl  that  the 
only  sensation  cjsperienced  during  ihe  production  of  even  a  deep  eschar 
is  a  slight  prickling- 

All  of  (he  more  powerful  of  the  escharotiizs,  when  taken  internally  in 
sufficient  amount,  act  as  violent  corrosive  poisons,  producing  agomsing 
pain  in  the  oesophagus  and  hypogastrium,  violent  bloody  vomiting,  often 
purging  of  simiL-Jt  character,  and  finally  collapse,  deepening  into  death, 
which  b  sometimes  preceded  by  convulsions.  When  the  dose  Is  nut  so 
large,  the  patieni  may  rally  Irom  the  immediate  effects  of  the  poison,  to 
succumb  finally  to  the  local  lesions  produced,  or  to  struggle  through  a 
protracted  convalescence  to  health,  perhaps  only  to  die  years  afterwards 
from  organic  stricture,  caused  by  the  ulcerations  of  the  ccaophagua  or 
other  of  the  digestive  tubes.  The  first  indication  in  poisoning  by  one  o( 
these  subi^tances  is  to  neutralize  or  chemically  antidote  the  poison  :  with 
the  alkalies,  dilute  acid,  generally  convenient  in  the  form  of  vinegar; 
with  the  adds,  alkalies,  usually  at  hand  in  the  shape  of  whitewash  or  of 
soap  :  with  oiher  pois()ns,  specific  antidotes.  Opium  should  always  be 
freely  given,  and  the  symptoms  during  and  after  die  first  poisoning  be 
Created  as  they  arise- 


PoTASSA.  U.  S.  —  Caitstic  Potash  occurs  in  grayish,  semi -translucent 
sticks>  about  three  inches  long  and  as  thick  as  a  large  goose-quill,  very 
deliquescent  when  cjtposed  to  the  air,  and  extremely  soluble  in  both  water 
and  alcohol.  When  it  is  placed  upon  the  skin  it  soon  melts,  and,  as  it 
does  50,  gives  rise  to  a  pain  which  increases  until  it  becomes  very  intense, 
and  continues  until  the  power  of  the  alkali  is  so  diminished  that  it  can 
no  longer  reach  through  the  tissue  it  has  killed  to  the  sound  flesh  below. 
Under  the  action  of  the  escharotic  the  skin  becomes  of  a  dirty  ashen- 
gray,  and  finally  a  slough  is  formed,  with  inflammation  of  the  surround- 
ing parts,  and  ulceration  and  detachment  of  the  dead  tissue  in  hrom  six 
to  ten  days.  The  potash  appears  to  act  chiefly  by  abstracring  the  water, 
and,  to  some  extent,  by  combining  with  the  fatty  and  other  portions  of 
the  tissues,  Its  slough  being  perfectly  permeable,  and  its  power  being 
bur  slowly  expended  by  its  own  action,  potash  is  gwg  of  the  most  thor- 
ough of  the  escharotits  ;  it  is,  therefore,  to  be  preferretl  when  a  very 
deep  and  decided  influence  is  required,  as  after  the  bite  of  a  rabid  dog. 
It  is  somewhat  uncontrollable  in  its  action,  and  requires  care  in  its  use. 
The  best  method  of  application  is  as  follows.  Take  a  piece  of  chick 
adhesive  plaster,  and  cut  a  hole  in  it  of  such  size  that,  when  the  piece  is 
warmed  and  properly  placed  upon  the  skin,  the  part  to  be  acted  upon 
will  be  oposed  while  all  around  i(  ijiill  be  protected.  Then  apply  the 
plaster,  and  grease  the  outer  surface  of  it,  without  allowing  any  of  the 
oil  to  come  in  contact  with  the  exposed  central  skin.  Then  lay  the 
caustic  potash  upon  the  latter,  and,  when  the  action  is  believed  to  have 
extended  deep  enough,  wash  the  part  with  dilute  vinegar. 
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PotassacumCalcE-  U  S,  —  ^lr^J«a /^tij/r  is  a  grayish  white  |>owdtf, 
composed  of  e^uo]  amounts  of  caustic  potish  and  causdc — 1\^-,  iinsbked 
— lime.      Ie  ia   no[  so  aciW  as  caustic  pot^h,  but   is  Itss  apt   to  spread 
and  diffuse  itsdfn      It   a  to  be  mixed  with  sufficient  aIcoHdI   to  fo 
paste,  and  then  applied  like  caustic  potash. 


imsff 


Piedagnd  '  affirms  that  this  caustic  may  be  rendered  nearfy  or  entirely  pa 

by  mining  one  part  of  morphine  hydrochl orate  with  three  pans  of  the  powder,  and 
then  by  the  addition  of  chloroform  forming  a  pa?t«  thai  may  be  spread  upon  Igid 
plaster  arid  so  applied.  In  tive  minutta  the  skin  under  the  application  T>ecoine3  <il 
a  d?dd-white  color,  and  nt  ihe  end  of  tiftnn  minuses  is  brown  ^nd  carbunifcd.  If 
ihe  Application  he  peKhJcd  in.  lh«  thickness  of  the  eschar  will  become  tinaD^ 
about  equal  to  that  of  the  layer  of  the  paste  employed.  Cocaine  would  probably  be 
more  ef^Jent  in  preventing  pain  than  Ihe  morp^i'i^ 
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AciDl.'M  ArsenosUM-  U,  S. — As  a  caustic,  arrnvr  is  energetic 
powerful,  but  somewhat  slow,  and  causes  intci^e  pain,  with  violent  inflaiti' 
mation  of  the  neighboring  parts.  It  is  stated  to  aSect  more  rapidly  mor- 
bid than  normal  structures,  and  is  especially  used  for  the  destruction  of 
malig^nant  groi^'ths.  It  appeals  to  act  chiefly  upon  the  vitality  ol  the 
part,  acting,  when  sufhcientiy  diluted,  as  a  powerful  irritant,  and  when 
in  a  concentrated  form  producing  an  irritation  so  intense  that  life  cannot 
endure  it.  Hence,  probably,  the  reason  of  its  affecting  more  r^idly 
morbid  growths,  which  have  a  lower  vitality  thar  sound  tissues. 

The  great  objection  to  the  employment  of  arsenic  is  the  possibility 
of  its  absorption  in  sufRcient  amount  to  cause  comititutiortal  symptoms: 
even  death  has  resulted  from  its  extcmaJ  use.  Since  absorption  lakes 
place  much  more  rapidly  in  a  healthy  than  in  an  intensely  inflamed  or  a 
dead  tissue,  whenever  arsenic  is  employed  as  a  caustic  it  should  be  ised 
so  Ereely  as  to  kill  the  tissues  rapidly,  and  under  rta  drcumstanco 
should  it  be  applied  to  a  fresh  wound.  Used  in  any  way.  arsenic  is  a 
hazardous  caustic,  and  it  ought  to  be  employed  only  with  the  knowledge 
and  distinct  remembrance  of  this  fact.  Cajicer.  and  perhaps  some  fomts 
of  semi < malignant  ulceration,  such  oa  lupus,  appear  to  be  the  of\\f  ^^M 
eases  which  justify  its  use,  ^B 

There  is  no  reason  for  believing  that  any  of  the  almost  innumerable 
substances  which  have  been  proposed  as  a  basis  lor  nrsenous  pastes  pos- 
sess peculiar  advantages  :  the  only  needful  direction  is  to  mix  the  caustic 
with  from  eight  to  ten  times  its  bulk  of  inert  material  of  such  a  natui 
to  malce  cither  an  ointment  or  a  paste,  and  to  allow  this  to  remain 
the  part  for  from  eighteen  to  twenty-four  hours. 

Zixci  Chloridiim.   U.  S. — Zinc  Chloride  occurs  in  broken  fragm 
of  a  grayish-while  color,  translucent  and  waxy  in  appearance,  of  an  acrid 
corrosive,  or,  when  diluted,   acrid  astringent,   metalhc  taste.      It  e  «- 
tremely  deliquescent,  fusible,  volatiliKable  at  a  high  temperature,  and 
very  soluble  in  both  water  and  alcohol.      Zinc  chloride  ts  a  very  powerful 
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caustic,  producing,  when  applied  in  a  concentrated  form,  intense  pain 
lasting  from  six  ro  eight  hours,  and  a  whitish  eschar,  which  usually  sep- 
arates in  from  six  10  twelve  days,  lis  peuetrdting  powers  are  a  litUe 
less,  nnd  Lts  action  more  readily  controlled,  than  b  that  ot  potash  ;  its 
absorption  does  not  endanger  life,  as  is  the  case  with  arsenous  acid  ;  and 
it  leaves  a  slcugh  which  Is  free  from  odor, 

Cangitoi'is  Paste  is  made  by  mixing  zinc  chloride  witii  flour  and 
water.  The  strength  varies  according  to  the  purpose,  the  weakest  paste 
containing  only  one  part  of  the  caiistic  in  six  parts  ;  the  strongest,  one 
part  in  three.  When  uaed.  ten  or  filteen  drops  of  water  are  added  lo 
the  paste,  which  is  applied  in  layers,  successive  applications  being  re- 
quired when  a  krgpe  tumor  is  to  be  destroyed.  Anhydrous  calcium  sul- 
phate has  been  especially  commended  by  A,  Ure,  as  fomiing  adrierpasie 
with  the  cscharolic  and  limiting  its  action  more  definitely  to  the  site  of 
application  than  any  other  substance.  Concentrated  alcoholic  or  watery 
solutions  of  zinc  chloride  are  often  used  as  caustics  in  cases  of  tharurgs 
and  other  small  specific  ulcers,  and  are  reputed  to  be  efficient.  They 
should  be  applied  by  means  of  little  pledgets  of  bnt.  As  the  action  of 
the  chloride  upon  the  skin  is  slow  and  very  painful,  whenever  the  cuticle 
over  the  part  to  be  destroyed  is  sound  it  should  be  removed  by  means  of 
blisters.  By  some  surgeons  the  escharotic  is  introduced  dirccdy  into  the 
tumor  to  be  destroyed.  The  official  solution  (Liqcor  Zinci  Chloridi, 
U,  S.)  has  b^en  used  as  a  disinfectant,  but  is  of  very  little  value. 

HYDR.\RGYRt  Chloridum  CoRRosivuM,  U,  S, — CoTTcstvc  Su^Hmatc 
is  an  escharotic  of  moderate  power,  which  shares  the  dangers  of  arsenic, 
since  death  has  (oUowed  its  external  use.  In  saturated  solution  it  is  much 
used  OS  ct  caustic  in  chancres,  but  is  scarcely  equal  to  the  solution  of  mer- 
curic nitrate.  In  these  cases  it  should  be  applied  by  means  of  a  camel's- 
hair  brush.  The  late  George  B.Wood  recommended  very  highly  that  in 
tmychia  mttiigna  a  powder  composed  oF  ecjual  parts  of  corrosive  subli- 
mate and  zinc  sulphate  intimately  mixed  should  be  sprinkled  thickly  over 
the  diseased  surface,  and  a  pledget  of  Imt  thoroughly  wet  with  laudanum 
laid  thereon.  There  is  severe  pain  for  half  an  hour  to  an  hour  ;  but  the 
dressings  are  not  lo  be  removed  until  eight  or  ten  hours  have  elapsed. 
When  the  slough  which  is  thus  formed  separates,  a  healtliy  granulating 
surface  is  left 

Liquor  Hydrargyri  Nitratis.  U,  S.^So/ttfion  cf  Mercuric  Nitrate 
is  a  nearly  colorless,  highly  corrosive,  acid  liquid^  having  a  specific 
gravity  of  2.  loo.  iind  made  by  dissolving  mercury,  or  its  red  oxide,  in 
a  lar^e  excess  of  nitric  acid.  Its  application  to  a  apace  not  bigger 
than  a  half-crown  has  produced  very  serious  poisoning,*  It  is  rarely 
used,  except  for  the  purpose  of  destroying  sp^eijtf  or  cancerous  ulcers. 


*  Coac,  Lancet.  January  3,  \%l^ 
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It  is  especially  useful  in  chancres,  lo  which  it  should  be  applied  whh 
glass  rod.      In  oteiinate  ame,  A  minute  drop  applied  by  means  of  a  g 
brush  to  the  top  of  an  indolent  luberclc  is  said  to  destroy  it  without  p 
ducing  a  scar.      It  has  been  largely  employed  by  ^n^ecologists  in  tt/*Yr- 
ations  0/  the  cervijc  ttteri.      lis  action  is  very  pToinpI  and  is  moderat«l 
deep  ;  the  pain  la  severe,  but  transients 

ACIDUH    SULPHURICUM,    \3.  S. — Suiphivit:    Acid   is  a  powerful 

charoiic,  and  was  formerly  used  extensively  for  destroying  even  larj^e 
growtlia.  For  this  purpose  the  strongest  acid  is  mixed  with  chareoaJ,  so 
•ts  to  make  a  thicks  m^n^gE^le  paste.  Before  the  application  of  this, 
the  skin  should  be  removed  by  a  blister, 

AciDUM  NiTRicDM.  Uh  S,— A'f^r/V  .^^'cf  b  a  powerful  cauHtic, 

is  never  employed  lo  destroy  large  tumors,  but  is  a  fa\'orite  application  » 
chaTicrfs,  to  sypkiUtu^  pftagedenk^  and  other  unhealthy  lUccri,  and  to  am- 
dyiomaiA  and  other  amall  dermal  growlhs.  It  is  applied  by  means  of  a 
glass  rod  or  a  splinter  oi  wood.  A  drop  or  two  is  usually  amply  aufi- 
dent:  and  when  the  action  has  gone  far  enough,  the  part  should  be 
washed  with  scapsuds,  which  at  once  neutralizes  the  acid, 

AciDt'M  ChromICUM.  U.  S, — ChroniU  Acid  occura  in  anby 
acicular  crystals,  of  a  deep  red  color,  and  an  acid,  metallic.  coTTOaivC 
taste.  They  are  very  deliquescent,  meldng  down,  when  exposed  to  the 
air,  into  a  deep  red  solution.  Chromic  acid  is  a  very  active  oxidizer,  and 
when  mbicd  with  oi^anic  matter  rapidly  alters  it,  and  if  in  slight  ex- 
eess  will  dissolve  almoist  any  form  of  tissue.  It  is  used  to  destroy 
amdj'hmaia  and  other  derutaJ  ^rowihs,  and  is  best  applied  bv  means 
of  a  glass  rod,  the  liquid  formed  by  the  spontaneous  deliquescence  of 
the  crystals  being  used.  Chromic  acid  is  sometimes  prescribed  dissolved 
in,  or  made  into  a  paste  with,  glycerin,  but  it  is  stated  that  in  mixing 
the  two  great  care  must  be  taken  to  add  the  liquid  slowly  drop  by  drop, 
as  otherwise  there  is  danger  oi  an  explosion.  In  the  German  army, 
painting  the  sole  of  the  loot  and  the  skin  between  tie  toesw^ilh  a  five  per 
cent-  solution  of  chromic  acid  is  said  to  have  had  a  very  great  itifluerKe 
in  increasing  the  marching  powers  of  the  troops,  by  arresting  exccasnvc 
sweating  and  hardening  the  slcin.  Chromic  acid  is  a  violent  corrosive 
poison  ;  a  single  drop  of  the  saturated  solution  has  prmiuctd  very  severe 
symptoms,  "^  and  in  a  number  of  caaes  death  has  resulted  from  Its  too  free 
external  uae,t 
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Bkomltm.    U.S. — 5TOffiz>j^isadark  red  liquid  which  hasaverypow 
fui,  disagreeable,  chlorine-like  odor,  and  at  ordinary  Icmperatures  emtls 

■  CasCn  Srii.  Msd.  Joum..  iSflg,  L 

t  Foi  cTpcrlmtita  us  trj  iis  cHeci*  on  animaN,  see  Anh.f.  Exper^  Path.  ■.  ntar^t- 
Yi.-  ftlsL>  Sirii.kcr'5  Jahrb.,  11*77,  [jg,  Fnr  costs  of  jHtisoniny,  set  ibid.;  Stkmt^* 
Jtkr^.,  18S4-  ccL  i79\  bIbo  LraiversUy  Med.  Mogaxirtf.  \\. 
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exceedingly  acridf  pungent  fumes.  It  is  sparingly  soluble  in  water, 
more  soluble  in  alcohol,  and  still  more  so  in  ether.  When  brought  into 
contact  with  organic  matter,  it  oxidizes  and  aimpletely  destroys  it  with 
great  rapidity.  On  account  of  this  property  and  of  its  liquid  form, 
bromine  is  one  of  the  most  severe,  thorough,  and  rapid  of  all  the  caus- 
tics. It  has  not  been  much  employed  to  destroy  morbid  growths,  but 
has  been  found  very  efRcient  in  hospiial  gangrene.  After  most  of  the 
slough  has  been  cut  away,  the  caustic  should  be  applied  pretty  freely 
to  the  living  tissue  by  means  of  a  glass  rod.  When  taken  internally, 
bromine  acts  as  a  very  powerful  corrosive  poison.* 

Zinc  Sulphate^  Copper  Su^hate,  and  Burnt  Alum  are  feeble  cscha- 
rotics,  never  used  except  to  destroy  exuberant  granuloHons  in  ulcere. 
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FAMILY   XI.— DEMULCENTS. 


These  are  bland  substances,  which  form  more  or  less  gummy 
mucilagLnoiis  aolutiotia  In  water,  capable  oE  exerting  a  calming  or  sot. 
ing  inflvience  upon  inflamed  surfaces.  Their  action  is  probably  pur 
mechanical,  their  adhesiveness  causing  the  water  ihey  are  tn  to  reaiitin 
long  upon  the  part  ;  they  are.  as  it  were,  vehicles  for  water,  the  de- 
mM\ccni  par  excellence.  It  has  been  aftrmed  iiot  only  that  demulcents 
soothe  surfaces  touhich  they  are  immediately  applied,  but  also  that  takeo 
internally  they  relieve  iiritaiion  In  distant  organs.  There  is,  however,  no 
reason  Jor  supposing  that  such  of  them  as  escape  digestion  are  absorbed 
or  yield  to  absorption  any  principles  in  sufficient  quantity  to  exert  an  in- 
fluence upon  the  general  system.  The  relief  which  undoubtedly  follows 
their  us^  !n  certain  affections  of  parts  which  they  can  reach  only  through 
the  circulation  is  probably  due  to  the  large  quantities  of  water  with 
which  they  are  administered^  lessening  the  concentration,  and  hence  the 
acridity,  of  the  urine  and  other  secretions. 

Clinically,  demulcents  are  useful  as  local  applications  in  all  forms 
acutely  infiatned  surfaces,  and  they  are  taken  internally  in  acute  rnfiam- 
nuttcty  conditions  of  the  alitnertiaty  rana/.  In  slight  hronekia!  irrifotwn 
they  arc  often  of  service,  especially  when  allowed  to  dissolve  slowly  b 
the  mouth  ;  used  in  this  manner,  they  not  only  exert  an  influence  upon 
the  mucous  membrane  of  the  mouth,  but  very  probably  find  tb^wsy 
also  iJito  the  respiratory  passages. 

ACACIA^GUM    ARABIC.     U.S. 

A  gummy  exudation  from  Acacia  Senegal,  a  small  tree  growing  m 
Northern  Africa.  Senegambia,  Guinea,  etc.,  the  Cape  Colony,  and  Aus- 
tralia. Gum  arabic  occurs  in  roundbh  or  irregular  pieces,  more  or  less 
transparent,  hard,  brittle,  varying  in  color  from  white  or  yellowish  white 
to  red,  or  even  deep  orange  brown,  Tl  consists  of  a  peculiar,  feebly  acid, 
amorphous  p^ndple^  Ara&in^  united  with  about  three  per  cenL  of  lime, 
potash,  and  m^nesia.  In  the  plants  arabin,  like  other  gums,  appears 
to  be  formed  by  a  retrograde  metamorphosis  of  cellulose.  On  account  of 
Its  solubility  in  water  arid  pleasant  taste,  gum  arabic  is  often  used  as  a 
demulcent  in  irriiaiion  of  ^^  fauces  and  in  ang-i'ta.  It  fs  sometimes  cm- 
ployed  as  an  addition  to  drinking-water  in  fevers^  and  is  believed  to  hn 
slight  nutritious  properties.  Its  chief  use,  however,  b  in  Pharmacv. 
the  making  of  emulsions,  pills,  etc.  The  mucilage  (Mucilago  AcACt:^ 
U,  5. )  is  used  in  various  doses  as  a  vehicle. 
766 
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TiiACACANTMA,  U.  S.  —  Tragiuantk  is  the  concrete  juice  of  Astraga- 
lus gummifer,  and  of  other  **pecie5  of  Astragalus,  a  ^mall  shruh  of  Asia 
Minor.  Tragacaiitli  occurs  in  large,  whitish,  homy,  waved  llakcs,  or 
sometimes  in  ftlanientous  pieces.  It  is  odorless  and  nearly  tasteless.  In- 
troduced into  water  it  does  not  dissolve,  but  swells  up  into  a  soft  paste. 
One  hundred  part*  of  it  contain,  according  to  Gu^nn,  53.3  parts  of  ara- 
^^>i'  33-1  parts  of  baasorin,  and  2.5  parts  of  inorganic  ash.  Bassorin 
is  a  gummy  principle,  at  once  distinguished  from  arabin  by  its  not  db- 
solving  in  water,  but  simply  swelling  up  into  a  pasty  mass,  Tragacantb 
is  used  only  in  the  manufacture  of  troches  and  In  suspending  heavy  pow- 
der^j  for  which  purpose  the  difficulty  of  its  solution  and  the  extreme 
viscidity  of  its  mucilage  especially  fit  it.  Itfi  mudlage  (Mucit-AGO 
TitAGACAMTHi,  U.  S.  ]  IS  used  in  varying  dose  as  a  vehicle. 

Ulmus.  U,  S. — Siippery  EIm\&  the  inner  bark  of  Ulmusfulva,  a  large 
indigenous  trccn  The  bark  is  of  a  yellowbh- white  or  tan  color,  fibrous, 
yet  when  dry  somewhat  brittle,  and  occurs  in  long,  flat  strips  or  pieces 
one  or  two  lines  thick.  It  is  pleasantly  mucilaginous  when  chewed.  It 
contains  a  large  quantity  of  a  peculiar  mucilage,  which  it  yields  freely  to 
water.  Its  infusion  is  sometimes  taken  in  large  quantities  in  in/iemma- 
lions  of  the  intestines,  as  a  demulcent  laxative  ;  but  its  chief  use  is  as  an 
external  applioitiorL  When  ground  into  powder.  sli[]pery  elni  makes  an 
excellent  soothing  poultice.  The  mucilage  (Mucilago  Ului,  U.  S.  )  is 
used  in  varying  dose  as  a  vehicle, 

Cetraria,  U.  S. — Iceland  Moss  is  the  fronds  c^  a  lichen,  Cetraria 
islandica,  growing  on  rocks  in  Iceland  and  in  most  of  the  northern  per* 
tions  of  the  world.  It  is  said  to  be  abundant  in  the  mountains  of  New 
England.  The  foHaccous,  dry,  shining,  lobed,  and  lacinialed  fronds  are 
about  four  inches  long,  of  various  intermixed  colors,  gray,  brown,  and 
red,  and  of  a  mucilaginous,  bitter  luste.  Iceland  moss  contains  a  peculiar 
lichen  starch  and  a  bitter  principle.  It  yields  to  cold  water  its  bit- 
terness ;  to  boiling  water  all  of  its  virtues.  Ceirarin  or  C^traric  Acid, 
is  the  bitter  principle,  which  may  be  obtained  as  a  snow-white  mass  of 
interlaced  acJcular  crystals.  It  unites  with  alkalies  to  form  salts.  With 
it  in  the  lichen  is  associated  in  small  quantities  li^hcnsUaric  <t€id.  Kobcrt 
has  found  thatcetrarin  has  no  effect  upon  the  arterial  pressure  ;  also  that 
in  toxic  dose  tt  produces  violent  convulsions  in  the  cat  and  in  the  dog, 
whilst  in  small  dose  it  distinctly  increases  the  activity  of  the  motor  area 
oi  the  brain  and  spinal  cord.  Kobert^  also  asserts  thai  in  healLhy  mea 
cetrarin  increases  the  number  of  the  red  and,  in  a  still  greater  degree, 
oF  the  white  corpuscles  ;  and  believes  that  in  chlorosis  ^^d  amemia,  espe- 
cially whea  there  is  constipation,  cetrarin  will  prove  a  valuable  remedy. 

Licfitnin,  or  LicAen  SXarrh,  the  mudlaKJaous,  nutritive  principle  of  Iceland 
moss,  differs  from  ordin;iry  starch  in  not  being  deposited  in  granults  wiihin  ifie  rell*;, 
but  En  layers  or  irre^lar  masses  between  the  cells,  or  indeed  forming  the  walls 
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ot  the  cells  {De  Bary').    In  cold  water  it  swells  up  without  dissolvins;  bliotv«tcf 

a  dissolved,  and  on  ixroUng  condcn^c^  into  a  jell^,  W\ih  lotJiue  ii  strikes  a  ye 
green,  or  eofnctime^  mth^r  faim  blue,  color,  li  is  found  in  wry  many  lichens  ; 
m  mnny  species  ot  sea-weed,  notably  la  lh«  so-called  0?rsi£att  fnass. 
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Iceland  moss  has  enjoyed  some  reputation  as  a  <lemulcenl  in  p<^l 
compluints^  From  its  bitter  principle,  it  is  probably  someu-hat  tonic,  and 
its  Ilchenin  b  probably  about  equal  to  urdinary  starch  as  a  nutnntL 
When  prepared  as  an  article  oF  diet,  in  the  form  of  jdly.  the  bitter  taste 
should  be  removed  by  soaking  lor  some  hours  in  a  vary  weak,  cold  alka- 
line solution,  and  afterwards  for  a  little  while  In  cold  water  Of  the  Dr- 
toctitm  (Decoctum  Cetraria:,  U.  S.  ),  a  pint  may  be  given  during 
dav^ 


ChoNDrUS,  U,  S^—frish  Moss,  or  Carragten. — The  fronds  of  Ch 
drus  crispua,  and  of  Gigartina  mainillosa,  sea-weed  growing  on  the  cojsi 
of  Ireland,  and  also  on  Ihe  northern  coast  of  the  United  States,  whert 
it  is  now  gathered  in  large  quanlities.  The  fronds  are  purplish  red,— 
bm,  as  kept  in  the  shops,  bleached  by  washing  In  fresh  water,  whitish 
and  translucent, — cartilaginous,  slender,  much  branched,  swelling  t^ 
but  not  dissolving  in  water,  and  having  a  siighdy  saline  taste.  Thdr 
virtue  depends  chiefly  upon  a  starch*  or  gum-like  ptinclple,  Carragrmin, 
which  is  distinguished  Irom  starch  by  not  turning  blue  with  iodine,  and 
Iron  gum  by  not  precipitating  from  its  watery  solution  on  the  addition 
of  alcohoL  Chondrus  also  contains  a  notable  proportion  of  a  vegetable 
albumin.  I 

Carrageen,  being  demulcent  and  nutritious,  is  employed  as  aji  artid6 
of  diet  in  those  cases  requiring  food  of  such  characier,  and  may  be 
used  instead  of  anow-root.  It  ib  to  be  prepared  by  first  soaking  for  tco 
minutes  In  cold  water,  and  then  boiling  from  half  s,n  ounce  to  an  ounce 
of  it  (according  to  the  desired  consistency)  in  a  pint  and  a  half  of  water 
down  to  a  pint,  sweetening  and  flavoring  to  taste.  Milk  may  be  substi- 
tuted for  water. 
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Glvcvrrhiza.  U.S. — Liquorice  Root  is  the  root  cf  Glycyrrhi 
glabra  and  glanduliferaj  native  herbs  of  Southern  Europe,  It  occurs  io 
long,  cyhndricd  pieces,  from  a  few  lines  to  more  than  an  inch  in  diaoi- 
eter,  brownish  exiemally  and  yellou'ish  withtn_  lis  fracture  is  fibrous, 
its  taste  sweet  and  mucilaginous,  its  odor  none,  lis  active  principle  ii 
GlycyrrhizifU  This  is  a  sweet,  neutral  substance,  differing  from  the 
sugars  in  not  being  converted  by  nitric  acid  into  oxalic  acid,  and  by  its 
inability  to  undergo  the  vinous  fennenlation.  Liquorice  root  is  voy 
largely  used  as  a  demulcent  in  pcctord  complaints,  and,  on  account  of 
its  pleasant  taste,  as  a  means  of  disguising  or  of  flavoring  medicines- 
In  the  form  t:f  glycyrrhi/in  it  is  said  to  conceal  almost  entirely  the  hiitn 
taste  of  quinine  and  similar  substances-  It  is  used  almost  exclusively  E 
the  form  ol  the  extract  (ExTRACTUM  GLYCvrrhiz*,  U,  S.)t  known 
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LiquoriLc.  The  Mestura  GLvcvaRHir.-ii:  Compostta,  U,  S.,  or  Brown 
Mixtitrt,  contains  part^oric.  anlimonial  wine,  and  sweet  spirit  oi  nitre,  and 
is  much  us€d  ^  a  domestic  remedy  in  co/ds  and  the  early  stages  oE  rnild 
bronchitis.  Tht  dose  for  an  adull  is  half  [i  fiuidounce  to  a  fluidounce 
^15-30  Cc)  every  three  hours  ;  for  a  child  ihree  years  old.  a  teaspoon- 
ful  (3-7  Cc.)-  The  pure  extract  (Extractum  Glycvrrhiz-*  pLrnrM, 
U,  SO  And  the  fluid  excracr(ExTRAcTUMGLVc"VRHHiz,EFLriDUM,  II.  S.) 
are  excellent  prepamiions,  GLVcVRRHiziNUM  Ammoniatom,  U.  S-. 
is  an  elegant  demulcent  preparation,  which,  however,  ia  incompatible 
with  acid  or  alkaline  solutions  :  its  dose  is  from  Ave  to  ten  grains  (o.  3-0,6 
Gm.)-  The  compound  liquorice  powder  (PiiLVis  Glvcvrrhi'/*:  Com- 
POSITUS.  U.  SO  contains  aenna  and  washed  sulphur.  It  is  an  elegant 
laxative,  acting,  usually  mildly  and  without  the  production  of  pain,  in 
doses  of  one  to  two  leaapoonfuls  C4-S  GmO- 

LlNUM,  U,  S.,  or  Flaxseed,  is  the  seed  of  Linum  usitatissimum,  or 
common  flax,  and  contains  large  quantities  of  mucilage  and  of  oil  ;  its 
compifund  infusion  is  much  used  internally.  It  is  often  made  with  boil- 
ing water  ;  but  the  application  of  too  much  heat  causes  the  extraction  of 
more  or  less  of  the  oil,  and  therehy  renders  the  preparation  less  palatable. 
The  infusion  should  never,  therefore,  be  boiled  during  its  making.  The 
addition  of  lemon  and  sugar  renders  it  more  palatable.  It  may  be  drunk 
ad  Uhilu^i  in  pectoral  catarrhs^  in  enttritis  and  dyseniery^  and  in  irritoHon 
of  the  kidneys  or  the  urimtry  passages. 

MepULUA  Sassafras,  or  Sassafras  Piih,  yields  a  delicate  mucilage 
much  used  in  eye  dbeases  (Mucilago  Sassafras  Medulla,  U.  S,  >, 

Alth^a.  U-  S. — The  roots  of  Allhxa  officinalis  yield  a  bland  muci- 
lage ;  their  decoction  is  sometimes  given  in  gastric  irritation,  and  their 
syrup  (SvRUPUfi  AltHjE^,  U.  SO  is  used  as  a  vehicle. 

HoRDEUM- — The  decorticated  seeds  of  the  common  barley  constitute 
the /far/  barley  of  commerce.  Tlicy  contain  starch  and  mucilage,  and 
the  decoction  (Decoctum  Hordei)  waa  formerly  official,  BarUy  waUr 
is  used  as  a  nutritious,  demulcent  drink  in  fevers  and  inflammatory  con- 
ditions, especially  when  the  gastric  mucous  membrane  is  involved.  Tlie 
Uh  S.  Pharmacopceia  of  1870  directed  that  it  should  be  prepared  as  fol- 
lows t  "Take  of  barley  two  troyovmces  ;  water  a  sufficient  quantity. 
Having  washed  away  the  extraneous  matters  which  adhere  to  the  barley, 
boil  it  with  half  a  pint  of  water  for  a  short  time  and  throw  away  the  re- 
sulting liquid.  Then^  having  poured  on  it  four  pints  of  boiling  water, 
boil  down  to  two  pints,  and  strain." 
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FAMILY   XII.— EMOLLIENTS. 


True  emollients  are  perfecliy  bland.  Fatty  substances,  vhich, 
applied  to  the  skin,  aoltcn  it  and  render  it  more  pliable.  The  action 
these  remedies  is  largel/  mechanical,  and  ihejr  probably  soften  the  di 
in  precisely  the  same  way  as  they  affect  a  raw  hiiJe  or  a  piece  ot  leather. 
They  arc  therefore  especially  usdul  when  the  skiix  has  a  tendency 
crack  or  to  chap.  Whenever  surlaces  become  sore  by  attrition,  or, 
other  words,  chafe,  emollients  are  also  useful  mechanically.  They  oftrtT 
afiord  reliei  m  simple  inflammations  of  the  skin  under  such  circuni' 
stances  that  their  action  cannot  be  explained  as  purely  mechanicals 
indeed,  ihey  seem  to  exert  a  dynamic  influence  uptjn  tile  nutrition  of  the 
parts  concerned.  It  may  be  that  they  shut  out  or  interfere  writh  the  dc* 
volopmcnt  of  pathogenetic  gcrniSj  or,  in  other  words,  that  they  are 
mechanical  antiseptics.  Be  these  things  as  they  may,  cUmcal  experience 
has  demonsiraled  that  fatty  matters  are  of  very  great  value  in  the  irea- 
ment  of  superficial  inflannnations,  The  blandest  fat,  when  it  bccoi 
rancid,  is  very  irritating,  and  will  do  more  harm  than  good,  so  that 
strictest  attention  must  be  paid  to  the  condition  of  the  (atiy 
employed.  Any  perfectly  bland  oily  substance  may  be  used  as  an  ti 
lient.  MuUqh  £uei  and  ^ei>S€-greasf!  are  famous  in  domestic  medicine; 
but  are  simply  valuable  because,  if  well  prepared,  iKey  are  less  apt 
are  some  oilier  fats  to  become  rancid.  It  cannot  be  allowed  that 
is  any  difference  in  fats,  unless  it  be  in  penetrating  power  ;  a  very  hard 
fat  is  of  course  not  so  readily  applied  as  a  sofcer  one,  and  therefore  only 
such  fats  as  freely  melt,  or  at  least  become  very  soft,  at  the  lemperaiUfT 
of  the  body  are  to  be  used.  Ccminion  L^rd  [Adeps,  U.  S-),  when  frttil 
by  washing  from  the  salt  which  it  commonly  contain?,  is  n  mild  fat.  rrtd^J 
ing  at  the  temperature  of  the  Ijody.  It  i^  enormously  used  in  phanTiat^H 
Cacao  BxttUr  fOLEVM  Theouromatis,  U.S.)  is  an  absolutely  bUnd  ' 
vegetable  fat,  which  is  a  t^rm  solid  at  ordinary  temperatures>  but  m 
wrth  the  heat  of  [he  interior  of  the  body,  and  is  consequently 
largely  used  in  the  preparation  of  suppositoriesH  both  official  arnl 
tral.  spermaceti  (Cetaceum»  L'.  S.)  is  employed  to  give  consist 
to  ointments,  as  is  also  wax  (CtKA  Alba,  or  WhiU  IVa^r.  and  Cbma 
Flava.  or  Vc/htc  fHa-r»  U.  S.)>  Co/d  Crram  (Unglej^Ciw  / 
Ros^,  U,  S,  >,  containing  oil  of  sweet  almonds,  spermaceti,  n'hitc 
and  rose  water,  is  one  of  the  most  el^r^nt  of  the  official  emollients. 
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Olea. — Of  bland  fixed  oils  the  L\  S,  Phiinnacopceia  recognbts  four. 
Of  ilicsc,  the  Oleum  Amygdala  Expressum,  U.  S.  .  or  Expressed  Oil 
cf  Ainumdy  is  a  paie,  straw-colored  or  colorless,  almost  inodorous  oil, 
with  a  mild  nutty  taste.  It  may  be  emploj'ed  wherever  a  very  pleasant 
emollient  oily  application  ls  desired. 

Oleum  Lint,  U,  S.,  or  Linst^ed  Oit^  is  a  yellowish  oily  liquid,  with  a 
peculiar  odor  and  a  bland  taste.  When  exposed  to  the  air  it  thickens 
and  acquires  a  strong  odor  and  taste.  It  is  the  leasE  elegant  of  these 
oils,  and  15  not  often  used  in  medicine^  c;cccpt  when  in  fccaJ  accutnufa- 
twns  or  other  conditions  large  rectal  injections  of  oil  are  required,  when 
it  is  preferred  on  account  of  ils  cheapness. 

Oleum  OliVjE,  U.  S.  ,  or  Olivt  Oil.  is  expressed  from  the  fruit  of  the 
Eiiropean  olive  ;  has  a  pale  yellow  or  lifiht  greenish -yellow  color,  and  a 
pleasant  odor  and  taste.  It  is  the  ordinary  salad  oil  of  the  table,  and 
may  be  used  wherever  a  very  bland  oil  is  desired.  It  tias,  however,  no 
superiority  for  ordinary  purposes  over  the  Oleum  Gossypii  Seminis, 
U,  S-,  or  CottQH-sced  Oil,  which  is  expressed  from  the  seeds  of  the  ordi- 
nary cotton-plant  ;  indeed,  a  very  large  proportion  of  the  olive  oil  of 
commerce  Is  cotton-seed  oil  :  it  is  credibly  affirmed  that  more  cotton- 
seed oil  is  exported  froni  New  Orleans  to  the  Mediterranean  cities  than 
olivf^  oil  is  exported  frym  those  ports,  most  of  the  cotton-seed  oil  coming 
back  with  olive  oil  labcb.  There  seems  to  be  no  sufficient  reason  for 
believing  that  olive  oil  differs  from  cotton-seed  oil  in  its  physiological  or 
therapeutic  properties.  These  oils  are  sometimes  used  internally  with 
advantage,  for  nutritive  purposes,  and  arc  also  very  mildly  laxadve. 
Thc  assertion  originally  made  by  Kennedy,  that  large  doses  of  olive  oil 
are  very  useful  against  biliary  taiculi.  has  received  strong  clinical  con- 
hrmation.  S.  Rosenberg'  found  that  in  dogs  with  biliary  fistulcC  olive 
oil  not  only  increased  the  amount  of  bile,  but  also  rendered  the  bile 
much  more  liquid.  Since  fats  are  absorbed  chiefly,  il  not  entirely, 
through  the  thoracic  duct,  it  would  appear  that  ihe  oil  must  pass  through 
the  pulmonary  circulation  before  reaching  the  liver.  This  is  ccnfirmed 
by  the  experiments  of  Chauffard,  who  could  not  find  in  the  bile-duct  or 
gall-bladder  any  trace  of  oil  which  he  had  injected  into  the  stomach  of 
the  d(^.  If  olive  oil  has  llic  asserted  remedial  influence,  it  prob- 
ably  acts  reflexly  through  the  nervous  system,— through  a  mechanism 
provided  by  nature  for  the  purpose  of  aiding  in  the  digestion  of  fats 
when  in  excess.  The  dose  of  the  oil  should  be  not  less  than  frc)ni  five 
to  seven  ounces  (150-315  Cc. ),  taken  in  four  to  eight  portions  in  not 
longer  than  three  hours.  It  may  be  given  in  aromatized  emulsion,  with 
a  little  brandy  or  whiskey  if  desired. 

Lanolik  is  obtained  from  the  wool  of  sheepi  which  is  said  to  contniti^ 
on  an  average,  forty-five  per  cent,  of  IL  It  appears  to  be  practically  the 
^une  as  the  natural  oil  of  the  hair  in  man  and  other  animals.'*'     It  was 


•  See  Virckaw'i  Arehiv,  iflgOj  cv^. 
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Rrat  recommended  by  Oscar  Liebreich  as  a  basis  for  ointments  or 

rations  to  be  applied  lo  die  surface  of  the  skin.  It  h  entirely  free 
irritani  properiiifs,  ha*,  the  power  of  taking  up  a  large  amount  of  waia 
without  losing  its  unctuousness,  does  rot  en^^ily  become  rancid,  and  it 
hs&  been  asserted  that  it  is  absorbed  through  the  skin  much  more  readilf 
than  are  other  fats.  In  ihe  eKf>eriments  of  Patschkowsky,'  half  an  hour 
after  muiiction  with  lanolin  and  potassium  iodide  the  todinc  was  rt<ov- 
crcd  from  the  urine*  while  oJhcial  polassium  iodide  ointment  yielded 
negative  results.  This  has  been  confirmed  by  Kaspar/  but  Ritier  wl 
PIcifler  obtain<^d  contiar>'  results,  and  in  a  coasJderable  series  of  eipcii' 
ments  were  unable  to  perceive  thai  lanolin  had  any  superiority  over  other 
Fats  in  promoting  absorption.  The  facts,  moreover,  that  laaolin  it 
largely  the  secretion  of  sebaceous  follicles,  contains  an  abundance  d 
cholesEerin,  and  is  oF  the  nature  of  a  waste  product,  which  ts  intended. 
t^ot  for  absorption,  but  for  the  keeping  soft  of  the  skin  and  its  appeod- 
ages,  indicate  very  strongly  that  it  will  yield  itself,  and  medicinal  prop^ 
crtjes  with  which  it  may  be  impregfnated.  Atjj  readily  to  absorption  th^ 
do  other  fats.  As  a  basis  of  ointments  used  to  medicate  the  skin  it  ii 
most  effective,  but  when  absorption  is  desired  it  is  inferior  as  a 
ordinary  fats. 

GL.YCERINUM— CLYCEKIN.     U.S. 

This  is  a  thick,  syrupy  liquid,  colorless,  tree  from  odor,  and  ol  > 
sweet  taste.  Chemically  speaking,  it  is  pr^^fnyi  aic&hoL  It  is  alwap 
set  free  during  the  process  of  sa^wmfi cation,  and  Jormerly  was  a  by  i 
product  in  the  manufacture  of  soaps.  At  present  it  is  made  by  the 
direct  decomposition  of  fats  by  stiperhealed  steam. 

Under  certain  circumstances,  not  well  understood,  glycerin  formi 
hard,  brilliant  crystals.  In  Its  usual  liquid  form  it  mixes  in  aj]  prc^MT- 
tions  with  water  and  alcohol,  and  itself  dissolves  iodine,  bromineH  the 
alkalies,  tannic  and  other  vegetable  acids,  a  large  number  of  neutral 
salts,  salicin.  and  other  organic  principles.  It  throws,  however,  moSi 
alkaloidal  salts  out  of  their  water)'  solution. 

Glycerin  does  rot  evaporate  upon  exposure,  but  is  very  hygroscopic 
and  absorbs  water  from  the  air.  When  pure,  it  is  incapable  ol  betominf 
rancid  or  of  fermenting  spontaneously.  The  acrid  glycerin  formerly  ^ 
abundant,  and  still  met  with,  owes  its  Irritant  properties  to  contaminating 
substances,  especially,  it  is  said,  to  oxalic  and  formic  acids. 

Physeological  Actios.— When  large  doses  of  glycerin  fin  thedofj 
eight  or  more  parts  per  thousand  by  weighty  are  injected  subcu tan tousJr, 
death  ja  produced  in  a  period  varying,  according  to  the  dose,  from  oflf 
hour  lo  several  days.      The  symptoms  are  loss  of   muscular  strength, ' 
lethargy,  bloody  urine,  ^-omiting,  drj-ness  of  the  mucous  membrane,  «sif' 
marked  thirst,  fall  of  temperature,  gradual  extinction  of  both  resj:Mr36on 
and  circulation,  and  finally  convulsions  and  coma  (Dujordm-BeaumetJ ' 
and  Audij^').     The  convulsions  occur  earlier  and  are  more  sc\'erc  »licfl 
large  doses  are  employed,  and  are  then  said  to  be  tetanic,  and  to  be, 
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accompanied  by  a  decided  rise  of  temperature,     Tlie  fall  of  temperature 

is,  even  In  the  milder  cases,  present  only  laic  in  tlic  poisoning,  and  is 
sometimes,  if  not  always,  preceded  by  a  rise.  Alter  death  intense  conges- 
lion,  uith  more  or  less  soltening  of  the  tissue,  is  found  in  the  lujigs,  kid- 
neys, and  iniestinea.  So  far  as  \vc  know,  the  largest  amounts  of  glycerin 
taken  by  the  stomach  in  man  have  produced  no  other  symptoms  than 
those  of  mild  gastro-iniestmal  irritation  ;  but  Schellenberg  *  has  reported 
a  long  series  of  cases  in  which  serious,  and  in  one  instance  fatal,  poison- 
ing followed  the  injection  of  glycerin  containing  iodoform,  for  ivjciiii 
and  other  diseases.  The  conclusion  of  Schellenbergf  thai  the  manifesta- 
tions were  due  to  the  glycerin,  is  contirmed  by  the  fact  that  they  were 
those  seen  in  the  lower  animals  poisoned  by  injections  of  glycerin, — - 
namely,  loss  of  muscular  strength,  elevation  of  teniperaiure,  rapid  pulse, 
albuminous  bloody  urine  with  tube-c^Lsts,  and  In  the  fatal  case  the  lesion 
of  acute  parenchymatous  nephritis, 

Catjllon  ■  asserts  that  glycerin  administered  in  small  continuous  doses 
exerts  a  decided  effect  upon  nutrition,  but  the  general  drift  of  the  present 
evidence  is  lo  show  that  glycerin  has  no  distinct  effect  upon  tissue-changes. 

In  CatJJlon's  experiments,  eight  gmins  given  daily  to  guinea-pigs  cEiuscd  a 
very  marked  £ain  in  weighl,  with  a  lessened  excretion  of  urea,  fn  man  an  ounce 
daily  al^o  produced  a  decided  diminution  m  the  elimination  of  urea,  which  was  not 
increaeed  hv  increasing  the  doses  oi  glycerinr  The  appetite  in  many  cases  was, 
after  a  little  time,  much  improved,  and  then  the  increased  ineestion  of  food  pro- 
duced an  increased  elimination  of  uiea.  The  fact  that  an  incrtasc  uf  fcwd  was  per- 
mitted in  these  experiments  shows,  however^  th^i  the  conditions  of  experimentation 
were  not  rigid  enough  to  aLlow  much  weight  (o  t>e  attached  to  the  re^utt ;  and  ihe 
relation  of  glycerin  lo  th?  eUmination  of  urea  has  b^en  ijAestigaled  by  L  Lcwin,' 
by  N.  Tschirwinsky,"  and  hy  T.  ^^unk,■  with  somewfiiit  contradictory  results.  Of 
these  esperimt-nLs  the  mimt  exlc^nsive  an;  those  of  Miink.  who  seems  to  iiave  used 
all  proper  precainif>n^.  atvl  who  foimd  that  glycerin  has  noeffect  upon  ttie  elimina- 
tion of  urea  or  upon  the  general  bodily  nutrition-  The  results  reached  by  Lenin 
correspond  nith  thc^  of  Nfunk.  THchiminaky  omitted  fatty  materials  from  the 
food,  and  foutid  iliat  while  at  fiiat  the  elimination  of  uren  was  dinitiilshed,  it  after- 
wards, under  the  use  of  very  large  doses  of  glycerin,  was  Increased. 

Glycerin  b  absorbed  from  the  alimentary  canal,  and  when  freely  ad* 
ministered  is  in  part  eliminated  and  in  part  burnt  up  in  the  system. 

Both  Usirmowitsch "  and  PI6m*^  found  a  siTlwlance  in  the  urine  which  ihey 
fwlieve  to  he  a  derivative  product  of  glycerin,  while  Calillon  proved  that  it  is  not 
ejiminated  by  the  Rkin  or,  even  when  it  pur^s,  by  ifie  intestinCvS-  Cstillon  and 
Lewin  recovered  from  the  urine  only  a  small  prupordon  of  that  ingested,  Tschir- 
winFiky  only  S. 7  per  cent.,  while  LmliAig^  Am^hink^'  found  that  not  more  than 
thirty  per  cent,  escapes  from  the  body.  Since  a  large  proportion  of  ingested 
glycerin  Is  oxidi/ed  In  the  body,  it  would  appear  that  it  i^  capable  of  replacing 
to  some  extent  true  fatty  carlxjhyd rates  for  ifie  production  of  heal  or  energv,  and, 
therefore,  has  food  value.  Arcording  'o  the  calculations  of  Amschink,  two  hun- 
dred iind  nineteen  piiri^  of  it  are  equivsleal  to  about  one  hundred  parts  of  fat. 
This  view  is  corroborated  by  the  work  of  Scheremetjewsky,  who  found  iri  rabbits 
that  llie  intravenous  injeclion  of  elycerin  was  fulluwcd  hy  an  itnmediatc  increase  o£ 
Cie  consumption  of  oxygen,  and  of  tlic  giving  up  \ji  carbonic  add. 
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The  work  of  Schcremetjcwsky  has  g;iven  rise  to  conaidcrabic  contra- 
versy,  but  the  latest  experimentsH  those  of  L  Munk,  seem  to  lead  to  tht 
conclusion  ihar  glyci^rin  is  capable  of  taking  the  place  of  the  bodily  fat* 

According  to  Fuchsinger,  ■*  the  bloody  urine  produced  by  pobonoa 
doses  o(  glycerin  contains  an  abundance  of  the  coloring -matter  ol  iht 
bloodj  but  no  free  corpuscles.  Very  interestir^  in  connection  with  tht 
use  o(  glycerin  in  diabetes  ia  the  asserlian  ol  Fuchsinger,"  that  to  ral^ 
bits  slightly  poisoned  with  glycerin  no  sugar  appears  in  the  urine 
the  ■ '  diabetic  puncture. ' '  The  experiments  of  Eckhard  ^*  gave,  howi 
a  contrary  result,  and  Caiillon  affirms  thai  given  in  very  large  contini 
doaes  glycerin  increases  [he  amount  of  sugar  iu  the  blood. 

Therapeutics. — Locally  applied,  glycerin  is  usually  unirril 
and  it  is  much  employed  as  an  emollient.  The  chief  disadvantage 
attends  its  use  is  its  sticklncsa  :  on  the  other  hajid,  its  non-voUtUi^ 
and  its  hygroscopic  properties  give  a  persistency  to  its  action  *hich  a 
often  very  adi/antageous.  It  enters  largely  into  the  composition  ol 
popular  emoUieni  oinimentSj  or  "creams,"  as  they  are  called,  and  is 
often  uaed  itself  for  chapped  hands,  icjcccriatrffris.  and  similar  troobb^ 
It  is  also  employed  by  dermatologists  to  some  extent  in  chrtmu: 
in  sfdurrAtra,  whether  affecting  the  hairy  scalp  or  other  parts,  it  isi 
scried  to  be  especially  useful,  softening  the  masses  of  secretion, 
used  in  conjunction  with  such  remedies  as  borax,  Jirc,  and  lead 
diminishing  the  amount  of  secretion.  When  there  is  a  want  of  seU- 
ceous  secretion,  u  is  s^id  also  to  act  efTiciently  ;  in  scafnes,  prvritm. 
and  even  psoriasis,  glycerin  is  used,  diluted  with  water,  as  a  vehicle  for 
more  acdve  remedies.  Upon  the  mucous  membranes  gl5'cerin  acts  voy 
much  as  it  does  upon  the  skin,  and  diluted  with  water  is  very  useh]l  h 
a>iysa,  and  even,  by  enematan  in  dysentery ;  in  €reup  or  iaryngiiu  it  njay 
with  advantage  be  applied  freely  by  means  of  a  large  camers-hair  bnish 
to  the  orifice  of  the  larynx,  so  as  to  run  into  the  latter.  In  laxanvp 
doses  it  is  asserted  to  be  very  effective  in  hemorrhoids.  It  also  forms  an 
excellent  basis  lor  mouth-washes  ;  or  a  paste  may  be  made  with  it  and 
borax,  or  similar  substance,  for  use  in  ulcerations  of  the  same  ca^-itt. 
The  Ibl  of  diseases  in  which  this  remedy  is  employed  might  be  vm 
much  lengthened  :  but  the  examples  already  given  are  sufficient  to 
cate  the  range  of  its  application  as  an  emollient  and  as  a  vehicle. 
are  certain  persons  upon  whose  skin  and  mucous  membranes  even 
purest  glycerin  seems  to  act  as  an  irritant.  This  influence  is  most  intcnje 
■wlien  the  glycerin  is  nearly  or  entirely  free  from  water.  It  is,  howevei. 
discernible  even  when  the  remedy  is  much  diluted,  and  often  inhibits  It* 
use-  The  exbtcnce  of  this  idiosyncrasy  to  glycerin  can  Ijc  determiflcrt 
only  by  trial 

When  administered  internally  in  doses  of  one  or  two  ounces,  glywfift 
ads  as  a  gentle  but  very  uncertain  laxative.     It  was  proposed  many  ytMS% 


*  For  discuMlon,  a«  Archivf.  d.  Get.  /*H^i.,  iSBcf-^Oj  nlvl. 
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ago  as  a  substituie  for  cc>d-liver  oil  in  cturkrdic  disfases,^  but  has  failetl  to 
conic  into  use,  Ic  has  also  been  highly  commended  in  dia&etes,^  but  is 
of  no  service.  It  is  v^duablc  as  a  harmless  substance  which  has  the 
power  nf  disguising  nauseous  medicines.  In  ihis  way  il  may  be  em- 
ployed wiLh  castor  oil,  in  eniulsiiuEis  oE  turpeiitinc,  in  ^ulions  of  iron, 
and  in  various  mixtures,  ft  seems,  as  it  were,  to  envelop  the  medicinal 
substances  and  prevent  their  acting  on  Che  palate.  Plasma  or  Glyffrite 
of  Slarch  (Glyceretum  Amvlt,  L\S.)  is  often  used  as  a  protective; 
GiyceriU  of  Yoik  of  Egg  (Glvcerititm  Vitelli,  U.  S.)  is  chiefly  em- 
ployed in  making  emulsions- 


P  Pharm 


GLtJSlDUM,     Bt QLUSIDS.     SACCHARIN. f 

Saccharin  is  a  substance  discovered  by  Fahlberg  in  1879.  Chemi- 
cally it  IS  an  imide  derived  from  the  toluene  of  coal-tar.  It  occuis  as  a 
while  powder  composed  of  irregTilar  crystals,  very  slightly  soluble  in 
water,  readily  soluble  in  glycerin^  alcohol,  and  ether.  Its  watery  solu- 
tion has  a  distinctly  acid  reaction,  and  it  forms  salts.  Its  most  remarkable 
proi^^rCy  is  its  sweet  taste,  which  13  said  to  be  three  hundred  times  more 
intense  than  is  that  of  sugar,  so  that  if  one  grain  ol  it  be  dissolved  and 
neutralized  in  about  ten  pints  of  water  its  presence  can  still  be  recognized. 
Taken  Internally,  aacchaiin  is  rapidly  absorbed  \  it  is  eliminated  unchanged 
chiefly  through  the  kidneys,  Bruyiants"  having  recovered  about  eighty 
per  cent,  of  it  from  the  urine.  It  has  been  found  by  Bruylants  in  the 
milk  of  a  nursing  woman,  and  by  Hedley  abundantly  in  (he  Siillva. 
Its  influence  upon  man  and  animals  is  w^ty  slight ;  Mosao  and  Aducco 
administered  seventy-five  grains  10  a  man  without  sensible  effect,  and 
found  that  frogs  will  live  for  months  in  a  solution  rendered  neutral  with 
soda  ;  also,  that  six  hundred  grains  given  to  a  dog  during  ten  days 
caused  no  change  in  the  daily  renal  excretion  of  water,  urea^  hippuric 
acid,  sulphuric  acid,  or  phosphoric  acid,  and  no  alteration  of  the  weight 
or  of  the  general  hcaltl;.  On  the  other  hand,  it  appears  to  have  a  feeble 
influence  upon  various  fermentations-  Its  solution  has  antiseptic  prop- 
erties, and  in  Plugge's  numerous  experiments  il  checked  the  action  of 
ptyalin,  pepsin,  trypsin,  and  other  allied  ferments.  Fiawitzki,  indeed, 
alleges  thai  it  depresses  proieid  mctabolbm-t  In  Bruylants's  trials  it 
failed  to  check  artificial  gastric  dig'estion,  probably  on  account  of  the 
acidity  of  the  solution,  but  as  little  as  ore  per  cent,  is  enough  distinctly  to 
lessen  the  activity  of  pancreatin  solutions.  The  general  innocuousness  of 
saccharin  ia,  in  accord  with  our  own  experience,  asserted  by  Salkowski," 
by  Bruylants,  by  Dreschfeld,""  by  Levenstein,"  and  by  other  dinicians. 
Mixed  With  sodium  bicarbonate,  two   parts  to  three,  saccharin  becomes 


Fof  literature  and  di^cuulon  of  point,  see  Ziemssen's  En^rtoprPifiii .  icvi 
T  The  present  Ia  probably  a^  ffood  as  any  other  ptac«  in  this  Ir«itiG&  to  notice  a  «iil>^ 
vha«e  use  In  practkal  medicine  depends  upon  iti  la^k  of  medlcinnl  propcrtiei. 
Atreunt  o\  fU  bting  a  pmprietary  or  pDt&nicd  drug  it  11  oot  recDgnized  by  the  U,  S, 
Pharm.icnpwia 

X  S««  Sajous's  Annutd,  1S91. 
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soluble,  lu  chief  value  in  practical  Tnedicine  is  as  a  substitute  lor  sugst 
in  diaSetes.  o&esit^,  and  other  diseases  in  which  sugar  is  cofitta-iDdicaicil, 
but  the  observa^oa  of  James  LittJe,*'  that  when  freely  givca  it  b  «l 
great  antiseptic  value  in  the  treatment  ol  ammoni^mi  urm^t  from  cystic, 
phosphalic,  or  other  diseases  producing  retention  or  fermentatioci.  tb 
probably  correct.  U  may  be  used  freely  dS  an  article  of  diet,  in  the  Emm 
of  a  solution  in  glycerin  ',  for  medical  purposes  it  is  sometimes  odsuois- 
tered  in  compressed  pills  :  dose,  five  grains  (0.3  Gm.)- 

Petrolatum. — Under  the  namefl  of  vaselin^^  cosmciifu^  etc.,  varknaa 
yellowish  fat-like  substances  are  sold  which  are  obtained  b^'  disttJlaiig  <A 
the  more  volatile  portions  of  American  petroleum.  The  basis  ol  all  th^se 
substances  is  paraffin,  and  their  consistency  varies  in  accordance  with  the 
proportion  of  the  liquid  hydrocarbons  presenL  The  L3.  S.  Phaimaco- 
pceia  recognizes  Pptrolatum  Spissl'M  (U,  S,  ),  Hard  Petrciatum ,-  Pet- 
rolatum MoLLE  (U.  S. )  (BrO.  Sctfi  PHrolaium  ;  and  Petkolatih 
LiQUiDtJM  (U.  S.)  (Br.),  Liquid  P^troiitium.  All  the  cosmolincs  art 
insoluble  in  water,  do  not  become  rancid,  are  free  from  Irritating  proper- 
ties, and  act  mechanically  on  the  skin  like  fata.  They  are  used  as  lool 
emollient  applications  to  the  skin  and  mucous  membranes  and  as  a  basis 
for  ointments.  When  taken  internally  in  the  dose  of  a  drachm  to 
ounce  they  exert  no  influence  upon  the  system,  but  act  locally  upon 
mucous  membrane  of  the  alimentary  canal,  allaying  irritation  ood  p 
voking  soft  fecal  discharges. 


ISIS 

I 

feo^ 


Poultices.' — Poultices  are  moist,   soft,   scarcely  adhesive,    perf* 
bland  plasters,  used  to  a  very  great  c\tcnt  to  combat  superficial  inl 
mation.     Poultices  are  much  more  powerful  agents  than  are  the  true 
emollients,  and  are  correspondingly  more  capable  of  being  abused 
results  of  such  abuse  will  be  apokcn  of  directlyn      A  poultice  may.  ol 
course,  be  stimulating  and  irritant  if  made  of  such  a  substance  as  niu5- 
tard  ;  but  the  ordinary  emollient  or  true  poultice  is  prepared  out  of  some 
bl^nd  material  whidi  is  totally  free  From  acLion  upon  the  skit),  and  de- 
pends for  its  remedial  power  solely  upon  the  warmth  and  the  water  ^hi^^J 
it  contains.    Water,  when  pure  and  of  a  temperature  approximating  tl^^| 
of  the  body,  b  J  sedative,  checking  all  action,  possibly  l>y  a  direct  In^^ 
flucncc,   but  probably   by  the  merely  mechanical  acfs  of  dilutir-n  ol  die 
pabulum  and  of  separation  of  the  germinal  granules.      It  is  also  a  rebut- 
ani,  rendering  all  tissues  soaked  in  it  soft  and  yielding. 

Poultices  are  sometimes  applied  In  the  early  stages  of  phlegmonous  , 
and  other  superficial  inftammations.  lor  the  purpose  of  checking  the 
morbid  action.  Their  influence  is  in  such  case  simply  one  of  sedation. 
and  they  are  certainly  not  so  eflident  as  the  cold-water  dressing.  Thejr 
are,  however,  especially  useful  in  the  advanced  stages  of  intlammation. 
when  suppuration  has  already  commenced  f»r  is  about  to  set  in,  Oini- 
cal  eiiperience  has  demonstrated   that  they  then  favor  the  fomuUina  ol 
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rjxi%  Furths',  the  poultice  in  the  latter  stages  of  a  su^ieriicial  phleg- 
mon not  OTiiy  hastens  the  formation  of  pus  in  the  inflammatory  loQxa, 
but  lessens  irntaiion  in  ihe  outlying  parts  by  its  sed^uive  action,  and 
BO  softens  [he  tissues  as  to  aJd  in  the  passag^e  outward  and  the  discharge 

■of  the  mflammalory  pfoducts.  When  poulticing  is  too  long  persisted 
in,  the  part  becomes  pale  or  white,  swoUen^  relaxed,  and  has  a  sodden 
look  ;  the  granulations  of  ihe  ulcer  or  abscess  are  large,  pale,  and  very 
flabby,  and  all  the  vital  actions  are  below  the  normal  point,  ll  is  pos- 
sible that  even  death  ol  a  part  might  be  brought  about  by  continuous 
poulticing.  Be  this  as  it  may,  after  the  discharge  of  pus,  whenever 
the  pans  put  on  the  aspect  just  spoken  of,  the  poultice  should  be  r^ 
moved  and  stimulating  appliciations  substituted. 

Any  material  which  is  in  ilselE  physioloj^cally  inert,  and  will  long 
retain  water,  may  be  used  as  the  basis  of  Che  poultice.  FIa:i:seed  meai  is 
cheap,  and  is  probably  the  most  used  of  any  substance.  Ground  sHp- 
piry  elm  makes  a  vcr>'  elegant  mucilaginous  poultice.  Ordinary  Indian- 
meal  mnsh  is  often  used.  The  brsad  and  milk  poultice  is  no  n- irritating, 
but  is  prone  to  undergo  putrefaction.  The  poultice  is  rarely  aseptic, 
and  is  often  a  carrier  of  germs.  Thb  in  a  measure  may  be  prevented  by 
boiling  the  poultice  just  before  putting  it  on  ;  but  even  with  this  pre- 
caution, when  applied  to  an  infected  wound,  poultices,  by  retaining  and 
stimulating  ihe  growth  of  germs,  often  increase  the  inflammation.  For 
this  reason  other  methods  of  applying  warmth  and  water  have  largely 
replaced  the  old-fashioned  poultice.  Spongiopiline,  or  absorbent  cotton, 
or  similar  material,  which  is  readily  rendered  aseptic,  and  is  Incapable  of 
undergoing  fermentation,  when  saturated  with  heat  and  water  affords  an 
application  which  is  practically  a  poultice,  and  which  may  be  rendered 
germicidal  by  the  addition  of  minute  quantides  of  corrosive  sublimate  or 
similar  substances,  as  called  for  by  the  exigencies  of  the  case. 

Poultices  are  frequently  used  in  the  treatment  of  deep-seated  inflam- 
mations. Under  these  circumstances,  according  to  the  dictates  of  ex- 
perience, they  should  be  applied  very  hot,  and  be  frequently  renewed  ; 
very  often,  too,  a  small  amount  of  mustard  or  of  some  similar  stimulating 
material  is  added  to  them  with  advantage.  As  a  result,  these  poultices 
act  as  gentle  but  deep-reaching  counter-irritants,  which  in  all  likelihood 
affect  not  merely  the  blood-vessels  of  the  skin,  but  also  those  of  the 
aubdermal  tissue.  When  it  is  borne  in  mind  that  in  all  these  cases  the 
poultice  is  applied  to  a  very  lar^e  surface,  it  will  readily  be  perceived 
that  this  coLmter-irrilation  is  a  powerful  one.  Thus,  in  pleurisy  or  in 
pneum&nia  the  whole  anterior  or  posterior  surface  of  the  chest  is 
covered,  or  perhaps  the  whole  chest  is  enveloped,  by  the  jacket- poultice. 
In  periionUis  the  poultice  should  be  as  large  as  the  abdomen  of  the 
patient,  fn  cither  of  these  cases  the  amount  of  blood  drawn  to  the 
surface  must  be  considerable.  It  is  probable  that  the  water  of  the 
poultice  in  •iome  cases  actually  soaks  through  and  exerts  its  direct 
sedative  influence  upon  the  afletted  tissue.     The  value  of  poultices  in 
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lung   diseases  Is  much   greater  in  children,  whose  ch?st'Wa]ls  are 

iliin^  than  in  adults  ;  and  il  b  not  ilkigidl  to  !«lteve  that  the  difii 
laAy  be  dependent  upon  the  inequality  ct  the  chest-walls. 


JK 


Thtjacjk^£-p0uUi£r  ^huuld  be  made  of  tliin  flannt;!  turmtd  jnlo  a  i^rt  of 
hag.  so  cut  and  shaped  as  ici  fit  the  iudividiialn  and  seciirpfl  in  front  with  >»fety-pa» 
and  over  Uie  shouldere  with  tapes,  or  ir  may  he  fastetied  iJireetiy  i<j  an  undenhirl. 
n  pl(?ce  ol  oiled  silk  always  being  placed  directly  outside  oi  the  jacket.  The  jadEd 
^liuutd  he  divided  into  tuo  parts  b>  a  horifontal  line  of  stitching,  ^nd  be  liUed  irorn 
one  end.  In  ordtT  to  prevent  iag^g  uf  the  contents^  it  is  well,  after  fillir^,  to 
take  a  stitch  here  and  there,  in  the  m:inner  oj  quilting.  The  effect  of  a  jacket- 
poultice  may  be  impeHectly  attained  by  covennK  the  patient  with  wool  batting  and 
oiled  sW^  outside  oi  this, — in  fever  paticiils  the  moisture  irum  the  suTface  and  thr 
beat  of  the  body  serving  to  form  a  tind  uf  fLHncntaticin. 


The  value  of  the  jacket -poultice  ir  disease  b.  however,  greatly 
leaacned  hy  the  fact  that  it  erormuubly  iiicreabcs  the  heat-retenlioii  of 
the  body,  and  has,  therefore,  in  many  cases  a  very  sraious  influence  in 
heightening  a  fever  temperature  whose  reduction  is  urgently  indicated 
Wlieneverj  in  a  pneur/nmia.  the  temperature  is  bigb<  the  application  of 
cold  water  by  means  ol  compresses,  or  absorbent  cotton,  is  preferable  itt 
the  use  of  the  jacket- poult  ice.  In  cases  oi  p^ionitis  the  sensations  o* 
the  patient  are  often  a  practical  guide  to  t\v&  choice  of  the  dressing.  If 
the  pain  is  aggravated  by  external  warmth,  the  cold-water  dressing 
preferable  ;  whilst,  if  the  cold-water  dressing  ia  steadily  obnoxious 
the  patienti  the  best  results  may  usually  be  achieved  by  the  use  of 
wdter. 
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FAMILY  XIII,— PROTECTIVES, 


In  the  present  class  are  included  thrjse  materials  used  by  the  physi- 
cian as  protective  appUcations  to  the  skin. 

Adhesive  plaster  (Emplastrum  Resin-e,  U.S.)  is  used  (or  me- 
chanical purposes.  It,  however,  trnt-ites  the  skin  somewhat,  and  con- 
sequently is  rarirly  employed  where  protection  is  the  only  object  Under 
the  latter  circumstances ,  the  lead  plaster  (Emplastrum  Plumbi,  U.  S.) 
or  the  soap  plaster  ( Emplastrum  Saponis,  US,)  is  preferable. 
These  substances  are  iree  Irum  irritant  pioperiies,  but  are  only  slightly 
adhesive,  and  are  scarcely  used  except  to  protect  the  skin  Irom  pressure 
or  friction,  as  when  bedsores  are  threatened.  They  should  be  spread 
upon  vt^xy  soft  kid.  Jt  is  important  that  they  be  not  so  thick  or  bard 
as  to  lose  their  pliability,  li  they  arc  stifle  by  their  movements  during 
the  motions  of  the  body  they  may  do  much  harm.  Isinglass  Plaster 
(Emplastrum  Ichthyocoll^  U.S.)  is  readily  applied  when  simply 
dampened,  and  is  much  used  domestically  under  tlic  name  of  couri 
piaster.  Collodion  (Collodil'm^  U.  S.)  is  a  solution  of  pyroxylin  in 
alcohol  and  ether,  pyroxylin  (Pyroxvlinum,  U-  S.)  being  soluble  gun- 
cotton,  chiefly  made  up  of  ihe  tri-  and  tetra-nitro- cellulose  ;  upon  evapo- 
ration it  leavea  on  the  skin  an  adherent  protecting  film. 

Physiolo^caJly,  gun-cotton  is  inert.  Collodion  is  a  colorless,  slightly 
opalescent  liquid,  of  a  s>"rupy  consistence,  and  smelling  strongly  o( 
ether.  By  long  standing  il  deposits  a  layer  of  fibrous  matter,  and 
becomes  more  transparent.  This  layer  should  be  reincorporated,  by 
agitation,  before  the  collodion  is  used.  When  it  is  applied  to  the  skin, 
and  the  menstrua  are  allowed  to  evaporate,  collodion  forms  an  impervious, 
colorless,  transparent,  flexible,  and  strongly  contractile  film,  rfhich  ad- 
heres \ery  closely,  and  cannot  readily  be  removed.  The  contractility  of 
the  film  may  in  a  great  measure  be  destroyed  by  the  addition  to  the  col- 
lodion of  certain  substancci,  as  in  flexible  collodion  fCoLLODiLM  Flex- 
ile, U.  S.),  which  contains  five  per  cent  of  Canada  turpentincand  three 
per  cent,  of  castor  oil,  and  on  evaporation  leaves  a  filni  which  does  not 
contract.  A  collodion  may  be  rendered  actively  medical  hy  the  addition 
of  some  principle  soluble  in  its  mcnstruumn  as  in  cantharidal  collodion. 

As  a  substitute  for  collodion  the  non-official  solution  of  gutta-percha 
in  chloroform  ^Liquor  Gutta-PeuchjE)  is  sometimes  employed. 


DIVISION  II. — EXTRANEOUS  REMEDIE 


These  ^re  dnigs  which  are  employed  rot  lo  act  directly  upon  the 
human  system  or  upon  any  of  its  tissues,  but  upon  some  extraneous 
material  or  entity  cither  in  the  cavities  ot  the  body  or  upon  its  exterior. 
Thus,  an  antacid  neutralizes  acid  in  the  stomach,  or  an  anihelminlic 
kills  the  tiipeworm  In  tht  intestines*  or  a  disinfeaant  destroys  poisonois 
emanations  in  the  exterior  world  and  thereby  wards  off  disease. 
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FAMILY  L— ANTACIDS. 


Antacius  are*  strictly  speaking,  substances  which  are  capable  o\ 
neutralizing  acid.  The  class,  as  here  defined^  contains  those  remedkfl 
which  in  medicine  are  used  lor  the  purpose  of  neutralizing  an  exceaiol 
acidity  in  the  prim^  vi^.  They  are  almost  solely  employed  in  forms  of 
dyspepsia.  Without  doubt,  cardiaigia^  gastric  tijuasituss,  ^artSn. 
and  the  rising  ol  sour  water  in  the  mouth  are  often  the  result  of 
much  acid  in  ihe  stomach,  perhaps  secreted  by  a  perverted  glandular 
action,  but  more  probably  in  the  great  majority  of  cases  formed  1^'  fer- 
mentative changes  in  the  partially  digested  lood.  As  excessive  acidi 
of  the  stomach  causes  gastric  uneasiness  and  derangement,  so  will 
similar  condidon  of  the  intestinal  canal  cause  p^in  and  spasm  and  lunc' 
tional  disturbance  in  the  bowels.  This  is  seen  most  frequently  in  infan 
and  is  very  ohen  ussociaEed  with  a  diarrhoea  in  which  the  pass;i£es  ha 
a  green  color*  similar  to  that  of  spinach,  and  hence  are  sometimes  spotoi 
of  as  "'spjnadv^lools."  In  diarrhica  of  this  character,  as  well 
f<fHc.  antacids  are  often  of  service  by  neutralizing  the  acid  in  the  int 
tinal  canal. 

Clinical  experience  has  demonstrated  that  dyspepsia  is  often  pe 
nentiy  relieved  by  the  tise  of  alkalies  when  they  arc  given  steadily 
after  day,  about  twenty  minutes  after  eating,  for  a  long  time.  Accord- 
ing to  Thomas  K_  Chambers,'  this  is  dependent  upon  an  effect  potrted 
out  by  Claude  Bernard, — the  augmentation  of  the  acid  gastric  juice,  and 
so  of  the  normal  peptic  powers  of  the  stomach.  The  same  authority 
further  says,  "The  test  of   benefit  being  derived  from  an  alta.li   Is  the 

doac  not  requiring  to  be  increased  as  the  patieiit  goes  on  taking  it.  but^ 
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on  the  contrary,  being  diminished  gradually,  while  reLieE  from  the  recur- 
rence  of  heartburn  continues  still  to  be  experienced." 

Sic^  headache  is  soni<riiines  dependent  upon  gastric  irritation  pro- 
duced by  an  excess  oi  acid  in  the  stomach.  This  true  sick  headache  is 
generally  to  be  distinguished  from  miyrafne  by  the  early  occurrence  of 
the  stomach  symptoms,  either  as  heartburn,  nausea,  vomiting,  or  simple 
gastric  distress,  and  by  the  fact  that  the  pain  comes  on  with  an  attack  of 
blindness  or  of  dizziness,  and  is  not  limited  to  any  one  spot,  as  the  supra- 
orbital or  other  neuralgic  foci,  but  is  felt  all  across  the  brows.  Tn  this 
form  of  cephalalgia  antacids  often  afford  prompt  relief. 

Various  substances  which  have  already  been  discussed  in  this  work 
are  excellent  antacids,  most  of  them  uniting  this  to  other  medicinal  prop- 
erties. Tims,  when  a  stimulating  antacid  is  desired,  as  is  very  often  the 
case  in  sick  headache,  hall  a  drachm  oi  the  arotitafk  spirit  ef  harts- 
horn may  be  taken^  well  diluted  with  water.  Again,  when  a  laxative 
antacid  is  needed,  a  teaspoonful  to  a  tablespoonful  of  magnesia  may  be 
exhibited.  Potassa  and  ils  carbonates  have  already  been  dwelt  upon 
with  sufficient  detail.  They  may  be  used  as  antacids  ;  but,  as  they  exert 
odier  powerful  influences  upon  the  system,  they  are,  we  think,  not  so 
generally  useful  as  the  soda  preparalions- 


SODIUU. 

Pure  soda  is  an  escharotlc,  ard  most  of  its  salts  are  irritant.  Tt  is 
absorbed  and  eliminated  freely.* 

Soda  being  the  only  atlcali  of  the  bloody  even  very  large  doses  of  it 
have  very  little  influence  upon  man  or  mammalia,  but  it  is  probable  that 
it  acts  much  more  powerfully  on  cold-blooded  animals. 


Gnuidenu  ^  found  that  untr  hundred  snd  *teven  ^:tjns  of  sodium  c^ibonaie  in- 
jected irlD  the  xein  of  a  doj^  produced  oniy  verj*  sl^hl  symptoms,  and  that  thirty- 
five  grains  o\  the  nitrate  similariy  administered  to  n  rabbit  caused  only  some  con- 
vulsive movements.  Actording  m  Gutlmami,*  however,  the  aodium  sails  thrown 
directly  into  the  blood  in  vei>'  large  amouni-S  ivill  slouly  eanse  death,  ihe  agony 
being  very  pralonged,  and,  when  the  chloride  is  used,  convulsions  being  developed. 
Both  Podocnepow  and  Gnttmann  assert  that  even  the  largest  doses  do  not  sensibly 
affect  the  heart  or  the  temperature  ;  and  the  letter  observer  further  declares  that 
they  are  withiiui  influence  upon  the  ner\e-eentrcs,  the  peripheral  nerves,  or  Ihe 
muscles.  Bin  W  this  he  the  ca^Te.  it  is  difliciiU  to  perct^ive  how  they  can  i^au^ 
^death  ;  and  the  earlier  experiments  of  Pcxdocnepou-  indicate  that  they  do  exert  a 
Vcr^"  feeble  action  upon  the  peripheral  ner\'e5  of  the  muscles.  Curri^also  finds  that 
the  sodium  salts  increase  tin:  hlmKl-pressure  ;ifter  Ihe  clesimction  of  the  oblocigkta, 
and  believes  thai  they  influence  the  |-«npheral  vaso-motor  nerves.  H.  G.  Bejer,< 
a$  the  result  of  experiments  made  upon  terrapins,  comes  to  the  conclusion  that 
sodium  Sitlls  cKciLe  first  the  ganglia  of  the  vaso^lililor  nerves  and  afterwards  llrosc 
ol  the  vitto-mncoT  nen'es. 


•A*  Rabuteau*  found  thai  in  dog*  with  gnslric  liBtula  both  the  quantity  and  Ibe 
■cidlty  of  the  gOAtric  juice  arc  decidedly  mereased  by  I  He  use  of  soil  mtat,  it  would  oppecr 
pTolfable  that  the  local  uctiop  of  comifloii  Bolt  upon  tlie  fitonuch  Li  thdl  of  a  utimulant- 
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Although  Mayct  ^  aHirms  tliat  bodjum  chloride  increases  llie  elastklly 

of  the  red  blood- corpuscles,  the  irum«diate  inJluence  of  the  scKlium  sahi 
upon  ihe  blood  *  is  probably  very  slight,  since,  according  to  Podocaepow,' 
one  part  dbsolvcd  in  twelve  parts  of  blood  does  not  affect  either  iLc 
physical  characters  of  tlie  red  corpuscles  or  the  intensity  of  the 
reaction- 


°1 


Podocae[niw  ami  Schonlein*  ho^^  affirm  Jhal  ihey  cause  in  the  frog  sprnal  cob- 
viilsions,  but  in  Ringer  and  H,  Salnshiiry^'i '*'  experiments  the  influmce  ol  the 
sodium  sails  upon  lh«  frog  was  iound  lo  be  so  sligbl  thai  they  could  hardly  bv 
made  lo  kill.  It  seems  established,  however,  thai  ihcy  will  produce  cataracts  in 
the  Irog.t  Most  iibhervtr?.  sL.ite  Ihat  the  sodium  snllsare  capable  of  arresting  the 
hx>g^5  heart  in  diastole»  eilher  when  it  is  in  position  or  after  it  is  remot't^d  IrocD  Ute 
body  :  and  Laflout"  stntcs  that  there  Is  a  primary  period  of  cardiac  slimulaliaa, 
whicli  i:i  in  accordance  with  the  observation  of  T,  W.  Mills"  upon  fishes  Tlicre 
is,  however,  much  difference  of  siateriTeni  by  ditfereiit  ob?iervers  in  regard  lo  the; 
action  of  these  salts  upon  the  frog's  hean.t 


Nutniiffii. — A  certain  amount  ol  soda  is  a  necessary  Food  for  tbe 
higher  animals,  yet  it  is  very  doubtful  whether  an  habitual  excess  hu 
decided  effect  upon  the  nutrition,  the  general  drift  of  the  j»x!sent  evi^ 
dcnce  being  to  show  that  when  in  excess  the  sodium  salts  neither  increase 
nor  yet  decrease  the  elimination  of  urea  or  other  products  of  tisgue- 
waste. 


l*O^J 


In  the  experiments  of  Mtinch  "  the  continuous  eihibiiion  of  large  doses  of  rncrt 
mon  sail  to  man  apparently  produced  ai  first  &  *^^igh^  diminution  of  eicnetian  and  i 
corresponding  gain  oi  the  body  in  weight ;  but  after  a  time  the  excretion  increased 
and  the  weight  oF  the  body  decreased.  The  variations  in  excretion  nfleded  chiefly 
the  urine,  but  sonielimes  the  peispiraiiou  and  fjeces  were  al^>  iuEJuenced.  The 
lirinp  was  rendererJ  alltaline.  Imt  its  solid  inETedients  were  scarcely  at  all  af1< 
The  conclusion  o(  Datnourette  and  Hyades."  that  ^H  increases  the  eliminiU' 
urta  and  uric  acid,  is  not  *3rranied  by  their  ovm  experiments;  and  in  llie  T^ 
searches  of  I-  Mayer.'*  ol  A,  OtI,"  of  C  Clar,"  and  of  L.  Klemptnern"  neither  ll>c 
sodium  dtrate.  accidie,  phosphate,  nor  sulphate  increased  nitrogenous  eliminaiioiL 


TH[j:RAPi':ifTics. — The  (act  that  soda,  in  moderate  amount,  has  no  de- 
prcasing  action,  and  indeed  very  little,  if  any^  influence  upon  the  general 
system,  renders  it  preferable  to  potush  in  eases  of  acidity  ol   the  pnout 


*  K<jwa1cw?k>'  rr^urda  in  (he  Ccttraibl./.  3ftd.  HYjjft-.  18&7,  (he  roolta  ofAadib- 
amlc  atudy  of  the  eflectA  ol  adding,  citttcr  in  solid  forrn  of  in  concentrated  9o1uiluv  sallJ 
of  polaaflium.  sodium,  lithium,  and  drnnionium  to  the  blood.  As  jt  it  not  posalblc  tt 
pivKiit  lo  cDiiQcct  thirt  inllncricc  with  tlic  effects  of  ihcrapeutic  doKs  of  the  dnic  huitk 
Erf  the  bmiy,  wt  content  ourstlvcs  with  refciring  lu  ihc  paper, 

t  For  B  dlscusslfin  of  thh.  and  Ihemiurt  on  the  siihicc*.  set  LimbmiTK  i^rtk/. 
Eipgr.  F^tft.  n.  Pharm..  iSSS.  jilv.).  Foraseiien  of  paper*  an  iht  iHUapunistic  nciioo* 
of  Nodlum,  puiosaiLim.  and  calcium  salts  nn  thf  frog,  by  Sydney  Rln^cr.  ate  JbunB*/ ^ 
Physictoj^y,  ifl^,  t8m<  T^tQS. 

J  Set  Pudocacpow  [  Ifrthffw's  Arehn-.  j.xk\\\.  ^jj).  Schonlein  (jlrrh.  /.   i.   Gr* 
Physiol..  lyiii.  26).  LiilTnul  iCompf-Rrnd.  Sor.  Biol..  iSSo,  jSjI,  Ringer  and  Saioitiirf 
If^nrel.   iWtj.  ii.  736),   Ringer  {Brif.   Med.  Joum.,  iSS*),  Liinboiiig  {AriMi./.   t 
Path.  it.  Pharm.,  iBSB,  iix\\.). 
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viK.  It  15  puT  tj^cellence  the  alkali  for  acid  dysptpsia.  On  the  other 
hand,  the  circumstance  clearly  established  by  Roberts,"  that  tt  is  leas 
povedul  as  a.  solvent  of  uric  acid  than  is  its  sister  alkali^  together  with  the 
property,  believed  lo  Ijelong  in  a  much  greater  degree  to  potash,  of  pre- 
veiitijig  the  formation  of  uric  acid,  makes  soda  of  very  inferior  value  in 
uric  aeid  gr&vfl  or  urie  acid  diathesis.  When  in  any  case  it  is  desirable 
simply  to  render  the  urine  aJkaline,  and  at  the  same  time  to  avoid  de- 
pressing the  system  generally,  soda  would,  on  theoretical  grounds  at  least, 
seem  preferable. 

It  appears  to  he  well  proved,  clinically,  that  the  alkaline  sodium 
salts  given  one  to  two  hours  before  meals  in  full  doses  are  of  decided 
value  in  the  treatment  of  chronic  hepatic  torpor^  of  catctrrhitl  jaundice ^  and 
especially  of  gall-sto^us  or  other  affections  associated  with  excessive 
viscidity  of  the  biliary  secretions. 

As  the  restitl,  however,  of  an  elsborale  series  of  experimenls  made  upon  dogs 
with  l^iliary  tistulii,  J.  Glj4ss  "  concludes  that  the  alkaUes  given  by  the  mouth  do  not 
increa.'ie  the-  alkalescence  or  amount  of  the  bilc.  The  caution  neceasiiry  in  iipply- 
ing  siicti  eJEperiments  10  human  medicine  has  been  spoken  uf  in  an  earlier  chapter. 
Moreover,  it  was  apparently  prove^l  by  the  experiments  of  S.  W.  Lewaschen  Ihat 
the  sodium  carfH>nate.  sulphate,  or  phosphate,  given  lo  do^s  with  biliJiry  fistula* 
increases  very  marliedly  the  liquidity  of  the  bite  hy  dijuinishing;  the  percentage  of 
solids.  The  sodium  salicylaTC  acied  similarij'  to^  but  much  mure  powerfully  than* 
The  other  'altii.  R  Dufoiin.  ex  pert  mem  ing  with  the  widium  bicarbonate  upon 
dogs,  found  that  there  waa  a  very  constant  and  pronounced  increase  both  of  the 
gWcogen  and  of  the  ku^^'  of  the  liver. 

Although  so  harmless,  the  sodium  salts  when  in  great  excess  arc  dc> 
cidedly  irritant,  and  it  has  been  shown  by  Slokvis "  and  Levi"  that  it  is 
possible  ^rith  the  sodium  chloride  to  produce  albuminuria,  rube-casts,  and 
organic  renal  changes. 

The  following  are  the  antacid  preparations  of  soda  ;  the  pure  bicar- 
bonate should  usually  be  selected,  as  being  the  least  irritant. 

Soda.  U.  S. — Caustic  Soda  occurs  in  grayish-white  fragments,  which 
deliquesce  on  exposure  and  subsequently  absorb  ca.rbonic  acid.  IX  is  an 
active  escharoiic.  The  solution  of  so<1a  (Liquor  Soi>-«,  U.S.)  con- 
tains about  five  per  cent,  of  sodium  hydrate,  has  a  specific  gravity  of 
t.059,  and  is  too  acrid  for  practical  use. 


Souil  Carhonas.  U.  S. — Svdittni  Cardonaic  h^om^  in  strongly  alka- 
line, colorless  co'stals,  which  rapidly  effloresce  on  exposure  lo  the  air, 
and  fall  into  a  white  powder.  It  is  very  soluble  in  water  ;  by  heat  its 
water  of  crystallisation  va  driven  off,  and  the  official  Dried  Car&onale 
(SoDir  Cakbonas  ExsrcCATUs,  L\  S.)  is  left  Cam  me  rdaj  Sodium  Bi- 
carbonate (SoDiT  BiCARBOSAS  Venalis)  is  a  white,  opaque  powder, 
containing-  variable  amounts  of  soda  not  fully  saturated  wiih  carbonrc 
acid.      Pure   Sodium   Dicaritanatc   (SoDll    BrCARBONAS,    U.  S.)    should 
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always  he  sdcctcd  for  inti^riial  use,     TKc  antacid  doso  ol  these  prcpam- 
tions  is  ten  lo  tiA'<>nty  grains  (O-6-i.  J  GmO' 

Sodium  Nitntfi^  (Sodit  NiTRAs.  U.  S.')  and  Stadium  Ac^latt  (SoDlT 

ACETAS,  U.  S, )  are  never  used  in  medicine. 


CALX—CALCIUM- 

Whea  calcium  carbonate  (marble,  limestone]  has  its  carbonic  9/dA 
driven  off  bv  heat,  ceriaiti  white  or  grayish-white  masses  arc  left,  consti- 
tuting th(^  unslaked  lime  of  commerce  (_Ca1-X — Liiru,  V<.  S. )-  Wh«i  to 
thb  IJmc  b  added  about  half  its  weight  of  water,  there  is  Formed  a  white 
powder,  calcium  hydrate,  or  slaked  lime- 
Unslaked  lime  iH  an  active  esch-irotic  :  slaked  lime  is  an  initaot,  or, 
when  in  concentrated  form,  a  feeble  cscbarotlc. 

Lime  is  never  used  in  substance  in  medicine,  but  in  the  form  (^  « 
watery  sohttioti.  When  in  such  dilute  form  it  acts  as  a  detergent  and 
sedative,  especially  to  mucous  membranes.  Its  official  iiisoluhle  prepara- 
tiotis  are  free  from  irritant  properties  and  arc  mild  astringcuLs.  Neither 
the  soluble  nor  insoluble  preparations  of  lime  are  absorbed  to  any 
extent,  the  lime  escaping,  if  given  In  considerable  dose,  in  gre^t  pan  wilh 
the  ficcca  in  the  form  of  some  insoluble  salt,  Minote  quantities  of  it 
probably  circulate  in  the  blood  in  combination  with  protcids, 

When  »  soluble  salt  of  caidum  Is  given   Intravenously,  an   int^oluhle 
lorm  of  lime  is  [irobably  r^ipldly  deposited  in  the  tissue.      Hxcreiion  of 
lime   chiefly   t^ikes   place  through   the    urine,  or   perhaps   more  largel 
through  the  large  intestine. 

Physio  LCMiicAL  Actjon. — Probably  owing  to  the  difficulty  of  their 
absorption,  even  the  soluble  preparations  of  lime  have  not  been  found 
in  practical  medicine  lo  have  any  general  effect  upon  the  body.      Ca 
Franke,  indeed,  states  that  the  intravenous  injection  of  large  amounts 
soluble  lime  salts  has  no  effect  upon  rabbits. 

It  is  certain  th[it  the  lime  salts  are  required  for  the  processes  of  xi 
trition,  but  it  would  appear  that  a  sufficiency  of  these  lime  salts  is  un 
ordinary  circumstances  supplied  to  the  system  by  the  food,  so  that 
gam  is  to  be  achieved  by  the  further  administration  of  lime. 


^ 

H 


The  soluble  salts  of  l^me  are  evidently  not  without  r^ysiological  activity,  and 
have  close  relation  with  tlie  geiierj]  bodily  well-being,  W-  H.  Hoivell  and  E- 
Cooke"  h.-ive  proved  ihjit  the  inorganic  j^alta  of  the  blood,  milk,  gastric  juice*  etf 
are  able  lo  ke^p  the  isolated  fro^s  heart  beating  with  force  and  regularily 
many  bouia  without  other  food,  and,  according  lo  the  experiments  of 
among  these  salts  tho^  ciF  Mme  are  espedally  important.  Further,  it  seems  lo  be 
demonstrated  [hat  small  doses  of  soluble  cildum  salts  fncreiise  [he  enerjiy  erf 
heart's  fiction,  as  the  experiments  of  Ringer**  hove  hern  confirmed  by  Mictiiil 
and  also  by  Binet,  Binet"  litntes,  however,  that  thcuffli  the  cardiac  arrest  usuall 
takes  place  In  syiiTole  in  calcium  sail  poisoning,  yet  if  ihe  sail  have  come  direcllir 
in  contact  with  the  heart  in  concentrated  form  there  Is  paralytic  arrest  f  diastotif ).^ 
Further,  according  to  Ringer  "  and  to  H.  G.  Beyer,"  the  velvmtary  ard  involunl 
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musi^les  of  Ifie  fro^  are  stimulated  by  small  amounts  of  Ume  ;  and,  accordin)-  to 
Frinkt."  they  are  p^riilyicd  by  large  aiin>uriL^  of  the  ctrug,  Siefani "  simcs  Thnt 
calcium  chloride  when  npplied  locally  in  mimiie  amount  Increases  rhe  hmctional 
actii'ityaf  the  motor  ner\'e'tnjnk*ij  but  when  in  largj?  amount  produces  mp id  paraly- 
sis ;  whilsl  Bini^t  has  di^monstrated  tliat  the  toxic  dose  of  the  calcium  salt  directly 
paralyzes  the  cerebral  cortex  and  the  awtctr  centres  of  the  spinal  cord. 

Liquor  Calcis.  U,  S. — St^/xfwn  s>/  Lime. — iiww-fi'fl/ifr  is  a  colorlesa 
liquid,  haxing  the  sp,  gn  1,0015^  and  containing  about  o.  15  per  cent  of 
lime.  It  has  an  alkaline  taste,  -ind  is  nearly  destitute  of  irritant  prr»per- 
lies.  On  exposure  to  the  air  it  absorbs  carbonic  acid  and  deposits  calcium 
carbonate.  Twenty  minims  of  syrup  of  lirae  (Svrupus  Calci£,  U.  S.) 
equal  a  fluidounce  of  lime-wattr. 

Therafeutics. — Lime-water  is  used  cMcliisively  as  alocal  remedy. 
In  vumiiihg^  from  almost  any  cause  except  acute  gastritis,  equal  parts  of 
lime-water  and  milk  afford  an  elegant,  simple,  and  much-used  remedy. 
If  the  vomiting  be  severe,  all  other  food  should  be  inhibited,  and  one  or 
two  tables  poo  nfu  Is  o\  the  mixture  given  every  hall-hour, — the  tiuantity, 
as  well  as  the  proportion  of  millc,  being  incrc^^ed  as  the  stomach  \s  able 
to  bear  it,  A3  lime-water  when  put  in  milk  prevents  the  formation  ol 
dense  coagTila,  it  is  often  added  with  advantage  to  that  fluid  when  used 
as  food  for  infants,  or  for  adults  with  weak  digestion.  As  an  alkaline 
asrringenT,  the  syrup  Is  oft<.'n  useful  in  diarrhea  in  doses  of  one  to  two 
fluidrachms  (4-7  C,c,  )■  wcil  dilutcd. 

Externally,  lime-water  has  been  used  as  a  wash  in  various  skin  dis- 
eases, especially  in  tfvea  fapitis  :  it  is  also  appried  to  ulcers,  and  is  said 
to  have  a  very  marked  influence  in  lessening  the  amt^unt  of  dbchargc. 
When  mixed  with  an  equal  bulk  of  Unseed  or  olive  oil  fLiNiMENTUM 
Calcis.  U,  S.  ),  limc-wacer  forms  a  thick,  soapy  liquid  (  Carrov  Ot'f,  bo 
called  from  the  name  of  the  iron-works  at  which  its  reputation  was  first 
made),  which  is  much  used  in  recent  dttnts. 

Lime-water  has  the  power  of  dissolving  mucus  and  also  false  mem- 
brane, and  has  therefore  been  introduced  as  a  loc^il  remedy  'v[\  pseude- 
TKcm^ranoHS  cr^up  and  in  diphifurta.  It  is  sometimes  used  by  causing 
the  patient  to  inhale  ihe  vapors  of  slaking  lime,  but  a  better  method  is 
to  pitlverize  lime-water  by  means  of  an  atomiirer  and  direct  the  spray 
upon  the  batk  of  xhri  fauces  while  the  patient  is  respiring  deeply.  The 
application  should  be  made  ^\^ry  two  or  three  hours. 


CALCIUM    CARBONATE. 

Chalk  IS  the  native,  friable  calcium  carbonate,  a  milk-wfiite,  soft 
solid,  of  an  insipid,  earthy  taste,  insoluble  in  watcf,  wholly  soluble,  with 
effervescence,  in  dilute  muriatic  add.  Creta  Pr^parata.  U.S. — 
Prepan-d  Chaik  is  chalk  freed  from  impurities  by  pulveri/Htion,  leviga- 
tion,  and  clutriation  ;  a  while,  perfectly  smoolh  powder,  Calcm  Car- 
BONAS  Pr^ctpitatuS-  U.  S, — Preapitated  Calcium  Carbi>naie  is  a  white 
powder,  free  from  gritiiness,  which  is  made  by  precipitating  calcium 
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chloride   with   sodium   rarbonale.      Dose  of   either  preparation, 
jp^jins  to  a  tlrachm  (1-3-4  Gni- ). 

Therapeutics.— Calcium  carbonate  in  its  different  forms  b  used  in- 
ternally as  an  antacid  and  a  very  mjld  asiringeTit.  As  none  of  the  salu 
which  it  forms  arf  jmrgalive,  il,  with  the  other  prepar;ilions  of  lime,  b 
the  beat  antacid  when  dt<irrh<ca  \s  present.  The  crude  chalk  should 
never  be  used,  but  the  other  preparations  are  probably  of  equal  XTilue. 

Some  prjidirioneni  ;vsserl,  however^  thai  Ihe  oysiCT-shelt  is  more  acceptable  lo 
delicate  stomach*:,  on  account  of  the  iinimn]  matter  xvhieh  it  contains ;  and.  under 
the  nam<:  of  Gufi/hn's  Ptfwde9\  n  mixture  of  ^^^,  Ira^acanth.  sogo^  of  each  thnx 
Ijarts,  prepared  oysler-sheJl  one  pan,  and  cocJiine^l  suflicjenL  to  color  it,  has  bero 
much  used  in  ohstin^ite  mmnicr  liiarrhtras.  A  drachm  of  this  is  boiled  in  a  pint  <tf 
milk,  and  the  decoction  tak^n  as  food  ad  /ihitmH. 
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Chalk  Mijzhtrf  (Mestuha  CretjE,  U,  S.)  contains  thirty  grains  <A 
ch^k  to  the  ounce  ;  dose,  one  to  two  tableapoonfuls  (15-30  Gm,  >,  It 
is  often  combined  with  laudanum  or  paregoric  and  tincture  of  kino  or 
catechiL 

Externally,  prepared  chalk  and  precipitated  calcium  carbonate  aic 
used  as  desiccanls  and  protective  applications  to  ulcers  and  chronic  ^anu, 
also  in  excessive  sweating  of  the  leet,  and  in  intertrigo  and  other  afifc- 
Ham  of  the  ikht. 

Calcium  Haloid  Salts. — Germain  S(^r"  has  called  attention  to  the 
\'alue  in  practiqal  therapeutics  of  the  calcium  bromide  and  iodide,  assert- 
ing especially  that  they  improve  digestion,  and  that  they  are  absortied 
and  eliminated  with  rapidity.  Ctifeirirn  Bromide  contains  eighty  per 
cenL  0/  bromine  (against  the  seventy-seven  and  a  half  per  cent  of  the 
sodium  bromide,  the  sixty-seven  per  cent,  of  the  potassium  bromide,  and 
the  sixiy-five  percent,  of  the  strontium  bromide),  and  ought  to  be  useful 
in  epilepsy.  The  calcium  bromide  is  n  very  deliquescent  soluble  salt, 
which  mu3t  be  given  in  solution.  The  dose  is  probably  that  oJ  the 
alkaline  bromides.  Cnicium  Iodide  contains  eighty-six  per  cenL  ol 
iodine  (against  the  eighty-three  per  cent-  of  the  sodium  iodide,  the 
sevcnty-six  per  cent  of  the  potassium  Iodide,  and  the  seventy-four  per 
cent,  of  the  strontium  iodide).  Calcium  Chloride  (Calcii  Chloridlh*. 
U-  S- )  is  locally  a  violent  irritant,  but  it  is  strongly  recommended  by  54#' 
in  tbe  treatment  of  gastric  cafarrh  and  fermentative  dyspepun.  Dose,, 
lifteen  to  seventy-five  grains  a  day  ( i-^  Gm.)- 


re:  PER  EN  CBS. 


ANTACmS. 


I.  Cn^tHiHKa-  - 


-  Tht  [nd^Eutkini.  An,  «d., 
.  I'Uninn    MH.,    i*?i.   mil. 


(1.   BuVKIt  - 


.  J.  lit  I- A.  r.,  is&i. 

.V,A ,P   A..k«n. 
L  M    K.OcL  15.1^ 

C-  R-  S.  n,4  \^ii.  Ill  a  ^  Ft 


ANTACIDS. 


7«7 


REFER  £NC  ES—  Continued. 


9.  SchOnlun 

ID.   RlNt^EH     fiul 

11.  Laffout    . 

12,  Mills  ,  ,  . 


jj.  MUnch    .  .  . 

14.  Dahouhbttb 

15.  Mavkk     .   .    . 

16.  Ott 

17.  Cl^k        .    . 

18.  KLEHrTNBIt    . 


.   .  A.  G.  p.,  wlii. 
Sainsbuhv  .   LbdhI,   i88j,  iL 

736. 
,      C,  R,  S,  B.,ia8n,  ifla. 
■   .  Cuiadt  Med.Surg.Journ., 

March,  i8a& 
.  .  Arch.  d.  Vcninflf' Gmirin. 
ArbFll.,  iS6j.vl.  309- 
■ml  HvADis  .  J.  dr  Th.,  iSSo, 
440- 

.    .  H.S.Jb.,  iBSj.no. 

C,  M.  W.p  1B88,  ixiv. 
,    .  Tb«»,  DorpAl,  iSSy, 


J9.  Roberts  .  -  .  Urkiurv  aiid  Rvntl  DEt- 
OKI,  Am-  «dr.  iS6fi>  X4a, 

».  Gi-ts£ A.  E.  P.  p.,  iS^t,  «i. 

11.  Stokvis  ,    .  -   .   .  A.  £.  P.  P.»  KJii. 

31,  Levi  ,.,,...  CdilrtlU- 1.  KWg.  Path,  d. 
Path,  Atui,,  iSu,  vl. 

73.  Howell  and  CooKH  ,  J,  ?..  iB^,  xlv- 

14.  RiNCHJE J.  P.,  v.,  vtl. 

aj.  BmsT R,  M.  S,  R,.  iSq3, 

36.  BiHGBB N.  Y.  M.  R,.  Mil. 

37.  Pkveh -  M.  N«ws»  Sept.  t886, 

jS.  Frania  .....  That*.  Wilnburg,  1889. 
^.  Sthfanj A.  1.  E..  iB^H  Jiiii. 

30   &«e fi,  A^M.H  j3^ 


FAMILY   II.— ANTHELMINTICS. 


These  sre  medidnes  which  kill  or  cause  the  e^ipiilston  of  intesdnal 
worms.  They  are  aometimcs  divided  into  vcrmicidrs.  those  which  kill, 
and  vermifuges^  those  which  expel ;  but  there  is  htiJe  or  no  practicaJ  use 
id  the  division.  It  is  of  mucl*  greater  importance  to  establish  the  rdi' 
rions  between  these  drugfs  and  the  different  species  of  cmoiioii,  ^moe 
clinical  experience  has  demonstrated  that  an  anthelmintic  very  diicieat 
against  one  lorm  of  intestinal  worm  may  be  not  injurious  to  another 
species.  Therapeutical! jr  consldere<l,  iJie  eniozoa  may  be  divided  tnto 
the  Tapcwcmis  (  Ttriitie),  the  Round-ti/erm£  (LttPiirici),  and  the  Se^ 
w^nrts  {Ascarides).  The  last  ol  these  differ  from  the  others  in  that  they 
are  to  be  attacked  solely  by  enemata. 

It  U  obvious  that  the  value  tj(  an  anthelmintic  depends  not  only  upon 
its  power  of  poisoning*  the  articulate,  but  abo  upon  its  harmlcssncss  u 
regards  the  patient.  Thus,  it  is  the  eminent  combination  of  these  quali- 
ties  that  renders  the  infusion  of  quassia  so  valuable  In  cases  of  seat-womK, 
while  carbolic  acid,  though  very  efficient,  should  never  be  used  against 
the  same  parasite,  since  it  has  greatiy  imperilled,  if  it  has  not  destroyed 
the  life  of  the  patient  when  so  employed. 

There  are  certain  general  rides  which  g^jvero  the  administration 
anthelmintics,  and  which  should  not  be  lost  sight  oL     They  may  be 
summed  up  as  follows  ; 

Let  the  alintentary  canal  l>e  as  empty  as  possible,  so  that  the  dnjg 
may  act  with  the  greatest  Force  upon  the  enemy.  For  tfus  rca^si^ 
anthelmintics  are  best  administered  early  in  the  moniing  ;  and  in  ob- 
stinate cases  the  [ratient  should  be  required  to  fast  until  dinner-time.  If 
the  drug  be  not  itself  a  purgative,  from  four  to  eight  hours  after  its  ad- 
ministration a  brisk  cathartic  should  be  given  ;  or  a  purgative  dose  oJ 
calomel  may  be  combined  with  it.  as  the  bilious  purging  induced  by  the 
latter  drug  seems  to  be  especially  obnoxious  to  the  entocoa. 


M 
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SPIGELIA— PINKROOT.     U.  &, 

The  root  of  Spigelia  MarilandJca.  an  herbaceous  perennial,  groviQ£ 
in  the  Southern  and  Southwestern  United  States,  It  consists  ola  koocty 
head,  with  numerous  fine,  crooked,  branching  roodets.  The  odor  >* 
faint  and  peculiar  :  the  taste  9*eerish  and  slightly  bitter.     W.  L.  DudWy 
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acparaied  from  it  an  alkaloid,  spi^e/i/t^,  which,  according  to  Boonnna,'  is 

aciivelv  poisonous. 

Physiological  Action. — Full  therapeutic  doses  of  spigclia  produce 
in  man  no  symptoms,  but,  according  to  Hodge  Thompson  (quoted  by 
Eherip),  Eberle,'  and  Spalsberg,*  an  overdose  causes  acceleration  of  the 
pulse,  dilatation  of  the  pupils,  heat  and  dryne5s  of  the  akin,  Hushing  and 
a  swollen  appearance  ol  the  face,  with,  in  Eberle's  cases,  talkative  de- 
lirtuni.  Two  fatal  cases*  0/  poisoning  by  it  are  said  10  have  been  re- 
corded. According  to  H.  A.  Harr.'  toxic  doses  slow  ihe  pulse  and 
depress  the  heart,  the  respiratory  centre,  and  the  motor  spinal  cord. 

In  Hare's  experiments  toxic  doses  of  spEgclia  caused  in  the  dog  hurried  le- 
spiraTory  movemenis,  rtldiing,  wide  dJlaialiun  of  ihe  pupil,  internal  scrabi5inii5, 
marked  exophthalmia.  musciilar  weakne^i-i  jind  |o*s  of  coordination,  and  at  last 
sleep,  pas,^iog  into  coma  and  de-ith  irom  failure  ol  respiraiion  ;  in  the  frog  exoph- 
EholiTiiat  exces.sive  muscular  u-c>\kness,  loss  of  reflex  activity,  and  slowing  of  the 
heart,  with  ai  fir^l  inc[ea>ie  oi  power  of  (he  syslolic  contractions  but  afterwards 
arrest  in  a  condition  of  seml-dlastoLe. 

Therapeutics. — Spigelia  is  a  most  efficient  remedy  in  cases  of  the 
round-worm,  and  is,  when  given  within  the  bounds  of  moderation,  entirely 
safe.  It  appears  to  narcotize  the  worm,  and  requires  the  use  of  a  brisk 
cathartic.  The  fluid  extract  (Extractum  Spigeli*  Fluidum,  U.  S,) 
b  efficient  in  doses  of  two  flnidracbms  (7  C.cO-  A  better  preparation  is 
the  ni4/iJ  Extract  of  Spigdia  and  Senna  (ExTRAcmM  SpigelIjE  et 
Sennje  Fluidlim,  U,  S.  1870),  which  is  much  liked  by  children  on 
account  of  its  agreeable  taste.  The  dose  for  an  adult  is  one-half  a  fluid- 
ounce  C15  C. c. )  ;  for  a  child  two  years  old,  one- half  to  one  fluidrachm 
(a-4  C»c),  repeated  every  tour  hours  until  it  purges. 

AzEDARACfi,  the  bark  of  the  root  of  Melia  Azedarach,  or  Pride  of 

China,  is  us*;tl  in  the  South  as  a  remedy  for  the  ron/nf-jvorvi.  It  is  said 
lo  possess  poisonous  properties  similar  to  those  of  apigelia,  yet  it  is 
affirmed  that  animals  and  chiidret^  eat  its  fruit  with  impunily.  It  is  usu- 
ally given  in  decoction  (two  ounces  (o  one  and  a  half  piotSj  boiled  to  a 
pint),  the  dose  being  for  a  child  a  tablcspoonful  (15  Cc]  every  two  or 
three  hours  until  the  bowels  are  afiected. 

Chenopodium,  U.S.,  or  Worntsced,  is  the  ffTjit  of  Choiopodium 
amhelmintieum,  or  Jerusalem  Oak,  a  rank,  odorous  plant,  growing  ubout 
waste  places  in  the  siiburh^  cif  towns  in  the  LTnried  States,  ll  consists 
of  minute,  globular,  light  brown  seeds  about  the  size  of  a  pm's  head, 
of  a  nauseous  odor  and  a  pungent  taste,  due  to  the  volatile  oil  which 


*  These  ca<JK  appear  to  have  t>fren  ^ndefinirely  copied.  And  mtw  of  doubtiul  lUthen- 
tlcity. 
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they  contain  in  large  quantity.  Wormsced  Oil  (Oleum  CiCBNOFODii,  \ 
U,  S. )  is  of  a  light  yellow  color,  becoming  d^irker  and  !*ss  fluid  by  ^^, 
of  a  peculiar  powerful  odor  and  a  hot  burning  Ustc*  II  has  been  used 
in  hysUria^  but  is  now  employed  only  as  an  anthelmintic  against  the  lum- 
iridis,  and  more  rarely  the  ts-f^eworm.  It  is  very  efficient,  and  ten  drops 
(0,6  C,c. )  of  it  on  sugar  may  be  given  lo  a  child  three  years  old,  before 
breakfast,  dinner.  a;id  supper,  lor  two  days.  Eollowed  by  a  brisk  purge 


4 


Ctiaso,  U^  S.,   Kousso.   Braycra,   is  the  female  inflorescence  of  Ha- 

genia  abysainjca.  a  tree  of  Abyssinia.  It  occurs  in  compressed  greenish- 
yellow  clusters,  of  a.  fragrant  balsamic  odofi  and  a  taste  which  in  a  little 
while  becomes  acrid  and  disagreeable. 


The  CT^'Stalline  resin  A'ojm,  discovered  by  Pavesi,  is  believed  by  Bed^l*  to  be 
the  active  principle  ot  kousso,  Leichsenring  affirms  it  to  be  Kosciorin^  an  amor- 
phous, y  el  lew  ish' white  aubslancc.  vtluch,  according  to  Hnndmann.  L9  an  active 
par^yzant  to  all  muscles,  including  the  hcait,  and  alau  of  ihe  ntcrtor  iwTi'e^«ndm^ 

Brayer^  is  a  most  efficient  remedy  against  the  tapeworm^  and  even  in 
large  doses  causes  no  greater  inconvenience  to  the  patient  than  some 
nausea,  abdominal  pain,  and  looseness  of  the  bowels,  U  is  generally  ntn 
necessary  to  administer  any  purgative  with  it,  and  the  worm  is  discharged 
dead  with  tlie  last  watery  passages.  A  half-ounce  o(  the  powdered  flow- 
ers is  given  suspended  in  water  in  the  morning,  with  the  usual  prccau- 
tions  as  to  diet.  The  best  preparation  is  the  yellowish- brown,  impure, 
amorphotis  kasin  of  commerce,  which  may  be  given  in  doses  of  seven  10 
fifteen  grains  (o.  5-1  Gm- )  repeated  every  half'hour  until  four  doses  have 
been  taken,  a  full  dose  of  castor  oil  l>eing  administered  one  hour  later. 
Dose  of  the  fluid  extract  (Extkactum  Cus^o  Fi.mnuM,  U.S.).  half  a 
fluidounce  (15  C-c, )-  Cate  should  be  excrdsed  in  givLr^  bcuyera  10 
pregnant  women,  as  it  is  stated  that  it  has  produced  abortiorL 
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SANTONICA— SANTO  NICA.     U,S. 

Levant  Wormseed  consists  of  the  unexpanded  flowers  and  peduif' 
of  Artemisia  paudflora,  a  composite  of  Northern  Middle  Europe  and 
Asia.  It  consists  of  pale,  greenish- brown,  smooth  heads  of  lour  or  rive 
tubular  flowers  of  a  very  strong  aromatic  odor  when  rubbed,  and  a  bitter, 
disagreeable  taste.  It  contains  volatile  oil.  resinous  matter,  and  a  cryv 
iflUinc  prindple,  Sanlcnin  CSantoninvm,  U.S.).  or  Sanioninic  Acid. 
which  occurs  in  colorless,  pearly,  four-sided,  orthorhombic,  very  insoluble 

*  In  rhe  Mafytanil  Mfd.  journ,  iv.  so.  T.  R  Rrcnvn  rcporls  a  esse  in  vhkh  deith 
wns  ntiribuctd  foth?  Ili1iIi>£  nl  an  oLlncl^  or  more  i^l  wonnaeed  oil  In  divided  dosn  The 
piilcnt  wa.c  fnunit  in  herl  unconscious,  with  vomlttfEl  matten  ov«t  bis  lurrnutiding^.  After 
MJmc  hnurs  became  ^ue^tbti^,  rclnpst^d  un  huur  ur  tvo  later  Into  heavy  «1e(?p,  was  ftgiiB 
roiacii,  nnrl  whjlc  plnying  rnrd'i  hprnme  aphii5*c,  deaf  Tn  convmoflnn,  BriiVel^  s^ntitlv* 
lo  other  aounil4,  anrl  fitinllj-  dl«[  of  hemipfpgk  ar^rU't^  U  iR  pluLn  iliai  ilie 
Kcd  was  EiGt  the  direct  immedlaie  caii.qe  of  nil  lU^c  «>i]iprnmB  or  of  the  tai4l  rv^ulL 
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tables.      It  haa  a  neutral  reaction*  but  unitea  w!th  alkalies  to  form  sa[\s, 
and  hence  is  freely  soluble  in  alkaline  solutions. 

Physiological  Action. — Absorption  and EfiminaiioTt. — Santonin  is 
only  feebly  irritant  It  b  aleorbed  readily,  probably  as  a  sodium  sanio- 
ninate,  and  by  its  eliminatioti  produces  a  very  ptonomiccd  reddish  discol- 
oration  oi  the  urine,  which  is  characteristic  of  the  poisoning, 

The  color  of  the  urine  is  a  very  marked  yellow,  ;i'hich  has  at  Brsl  an  orange 
tint*  but  after  very  large  doses  l>ecomes  Eiifiran-I  ike,  or  somctiitiea  even  a  purpli3h 
red,  which  has  ^ivcn  origin  to  the  idta  that  blood  was  pteaent  in  it-  According  to 
Mann^,'  the  addition  of  an  alkali  to  rhe  yellow  urine  causes  iL  to  b<?rome  red. 

The  exact  iorm  in  which  santonin  is  Ihown  ofi  is  not  established,  but 
probably  ii  undergoes  oxidation  in  the  system.  Kletiinsky  asserts  that 
the  drug  receives  in  the  system  six  atoms  of  oxygen.* 

Gcncrai  Effects.  — The  hrat  and  most  characteristic  symptom  produced 
by  large  doses  of  santonin  is  xanthopsia,  or  yellow  vision. 

Xanlhopaia  wa5  first  noticed  by  Catloud.  Usually  It  consists  of  a  veiy  deep 
yellow  tint  imparled  lo  the  landscape  aiid  10  evtry  otjitci  looked  atn — an  eRcci 
perhaps  most  cnmpflrnin&  to  ihJiT  of  looking  throURh  ycMow  glass  ;  sometimes  this 
yellow  is  repbced  by  green  ;  and  HeydlofI  slates  that  he  has  seen  patients  in  whom 
the  tint  was  red,  and  otheni  in  whom  it  was  blue.  E.  Rose'  has  published  encccd- 
ingly  tlaliiJrate  pri|jers  up(>n  this  chroinatopsia  According  to  Knies,  the  xanthopsia 
U  preceded  by  transient  violet  vision. 

In  poisoning  by  aanlomn  great  pallor  of  svirface,  with  a  blue  color 
around  the  ejes  or  involving  the  whole  countenance,  has  been  gen- 
erally an  early  symptom  ;  vomiting  has  not  rarely  l*een  present,  and 
aomctinies  has  been  accompanied  by  colicky  pains.  Bcades  these  mani- 
festations, giddiness^  mental  apathy  or  stupor,  great  coldness  of  the 
surface,  profuse  sweating,  trembling,  mydria.sis,  and  finally  loss  of  con- 
sciousness, with  convulsions,  ofter^  violent  and  accompanied  by  opis- 
thotonos and  emproathotonos,  and  failure  of  respiration,  are  the  usual 
phenomena  of  santonin- poisoning-  The  circulation  seems  to  be  very 
little  afrected-t 

According  Eo  Frohner,  moderate  dOEcaof  santonin  produce  in  domei^tic  animals 
polyuria,  sometimes  strangury,  and  very  commonly  so  pronounced  sexual  endte- 
ment  a^  to  suggest  thai  ihe  dru}^  may  have  value  aii  an  aphrodiaiac.  The  toxic 
dose  causes  in  dog*  and  other  domestic  animals  accelerated  hrealhing.  slowing  of 
the  pulse,  universal  trembling,  cramps,  free  salivation,  unconsciousness,  convul- 


■  Chrysophanic  acid  produces  a  Jlscolomticn  ol  Ihi-  urine  similar  to  that  nouseii  by 
sanionln.  Accordlne  \^  Huppt-Styler,  \^Vl  cauae  of  ilw  coloraiiun  can  ri^adily  l«  dtstin- 
Btilstied  by  addlus  cauitit  soda  to  ibe  urioc,  aiid  [hcii  «itiakiuK  up  wiih  auiyliL:  alcuhol, 
wFic:!!,  if  l.h<:  cuEoralion  pnicifcds  from  sanlonin,  Lbe  urine  ia  decoEnriiri^Ll,  ulijle,  il  it  bo 
dae  to  chry^ophanlc  add,  the  afr<i1ur]  Takcii  up  only  imecs  of  ihc  coltjrinK^niattei, 

t  Case.  Anh^/Hr  E.tptr.  /'aiA.  unif  fhar-Ht  ,  vl  3m- 
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sjons.  dllaicd  impils^  and  dealli.'     Ailer  death  ihc  lesions  art  not  absolutely  ccn- 
Siant,  but  hyperetniJi  of  the  nerve-temres  and  congtatiua  of  ihc  lun^s  and 
are  nearly  always  pres^nL 

Santonin  must  have  a  powerful  action  upon  the  nervous  system,  but  wc 

have  no  detailed  knowledge  as  to  its  general  physiological  action.  Kniaf 
believes  that  the  chromntopsia  depends  upon  a  peripheric  action  of  the  drug 
which  checksthc  respond  oFthereiinal  dementi iirst  to  tht^xiolei:  and  later 
to  ihc  red  end  of  the  spectrum.  The  yellon'  \'i3ion  of  jaundice  la  an  analo- 
gous phenomenon,  caused,  according  lo  Knies,  noi  by  the  staining  of  the 
ocular  tissues,  but  by  a  toxic  efleci  on  ihe  retina.  Sitntomn  oiten  increase* 
the  flow  of  urine,  and,  according  to  Farquharson,*  it  also  increases  slightly 
the  elimination  ot  urea. 

Therapeutics, — Santonin  was  introduced  into  therapeutic  use  in 
1830  almost  Mmultancously  by  Alma  and  by  Kahler*  and  is  one  of  the 
moal  reliable  remedies  that  we  have  in  the  treatment  of  the  lumbricoid 
or  round-worm.  Von  Schroder'  believes  that  he  has  proved  by  direct 
experiment  that  santonin  is  feebly  toxic  to  the  round-worm  ;  hue  in  ibis 
he  13  in  opposition  to  the  general  dinlcal  e;<penence  and  the  almost 
universal  belief  of  helminthoLogists  that  santonin  acts  directly  upon  the 
intestinal  parasite.  It  certainly  is  a  very  eflicienl  remedy,  but  it  should 
cither  be  combinetl  witli  or  EoUowcd  In  about  two  or  three  hour^  by  a 
brisk  cathartic.  The  combination  of  calomel  and  santonin  has  been 
much  commended. 

As  long  ago  as  1862  Gufipin  and  Martin"  recommended  santonin  in 
ama74rasis,  asserting  it  to  be  especially  useful  in  those  cases  in  which 
there  had  been  choroiditis  and  iritis.  These  statements  have  been  con* 
firmed  hy  D.  Dyce  Brown,"  as  well  as  by  Ogsion.  G.  Frank  Lydston 
affirms  that  santonin  is  a  valuable  remedy  in  ^piUpsy.  D.  \l.  Bcigey" 
asserts  that  santonin  has  especial  relations  with  cbe  uterus,  and,  if  given 
in  full  dose  at  the  time  of  the  molimen,  is  an  efficient  remedy  in  aniif 
tuppresxwn  of  ihc  metises. 

Toxicology, — There  was  at  onetime  a  tendency  in  the  profession  to 
attribute  the  toxic  symptoms  caused  by  santonin  medicinally  given  to 
contaminating  slrjxhniiie-  The  incorrectness  of  this  has  been  demon- 
strattd  by  Krauss  and  others.     The  following  cases  arc  instructive: 

A  child  live  years  old  was  killed  in  half  an  hour  by  an  unknown  quantity, '^  and  one 
^  or  seven  j-ear^  old  is  said  lo  hfive  been  destroyed  by  six  grains  of  lh«  add,  afier 
auficnng  hum  haniiiluria :"  t  four  grains  produced  very  serious  symptoms  in  a 
child  four  J  tars  okL^  In  Grimm's"  case,  a  ratJwr  leebTe  chfld  five  jtariotd  took 
t^vo  one-^'iin  do^e.^  ot  santonin,  'ind  tvas  seized  with  con\'ulsive  tremblin|rs,  which 
increased  in  severity  until  they  became  severe  convulsions,  accompanied  by  uncon- 


■  See  ejpprimenti  of  Maana  {Dat  Sanfoniit,  MarhurR.  1H51),  of  Rixt  f  P'MVjlrto^i 
Ari^Jnn,  t!*59,  xvi  >,  of  T-  ICrau^  {fnnn^:  fJia  .  Tublngpii,  1B69),  andofFrcliiitfr '-lfE»tdU- 
hefttf,  ThtrrheiUi  .  tSg^,  Iv.) 

1  Knif-6.  The  Eyf  i»  Urnrral  Dtiffisei.  William  Wood  ft  Co.,  New  York.  1895. 

1  Tills  11  prcibablvn  misiaVen  obBenifliion,  the  uKiie  being  only  blood-colcr^d.  and 
not  roptiining  Mood  (hw  pjiije  79O. 
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sdousness,  trismus,  palicr  ol  the  ince,  cold  sweats,  dilated  pupil?,  and  rapid  pulse 
and  respiraLion.  Thirteen  or  foLirlcen  huuni  after  X\tt^  ingestiuci  of  the  poison,  Vfhile 
the  paiieni  Uy  on  her  hack,  qiiiei,  unc(»nscious,  with  inoderaiely  dilated  pupils  and 
a  slow,  feeble  pLlae^  death  occurretl  surtrien^y.  Nine-tenths  of  a  grain  oi  santonin 
are  said  to  have  oinsed  complete  nncoiv-iciousnes!;  in  a  ciiild  five  years  old."  Six 
grains  of  santonin  caused  ici  ii  child  five  years  old  epileptiform  convulsions  and 
dcaih  in  tliifty'five  minutes  ^W.  J.  Kilner  '■).  Oi»e  ^rAu  jnd  a  half  produced  tn  a 
child  three  and  a  half  years  old  ^ijTnptoms  of  the  utmosl  <ieveriTy.  not  reaching 
thtir  msLHimum  until  two  days  Mler  the  ingestion  oi  the  poison  ;  '•  for  other  cases, 
see  C,  Bevill.'*    In  one  case  complete  blindness  persisted  for  nearly  a  week. 


It  13  a  curious  fact  that  some  of  the  te:>it-book9  advise  the  use  of 
santonin  in  doses  larger  than  those  which  h^ve  produced  serious  or 
even  fatal  poisoning.  Very  ^Urming  sj^nptoms  have  been  occasioned 
by  two  oiie-grain  closes  e-\hIbiteJ  within  three  hours  in  a  child  eight 
years  old  (Grimm)  ;  in  a  child  two  and  a  half  yeara  old,  four  grains 
apparently  came  very  near  causing  death  (Berg")  ;  and  in  ihe  fatal  case 
noted  on  page  79^.  only  two  grains  were  taken  by  a  child  five  years  old. 
The  reason  large  doses  ha.vc  been  so  often  given  with  impunity  is  [he 
great  insolubility  of  ihe  crystals  of  the  drug.  The  treatment  of  poison- 
ing by  santonin,  after  evai-^uanon  of  ilie  stotnach  and  bowels,  must  at 
present  be  entirely  tentative.  One  case  appeara  to  have  been  saved  by 
artificial  respiration;  but  Binz"  has  found  aniyl  nitrite,  morphine,  and 
artificial  respirarion  alike  useless  in  animals  :  chloral  given  before  the 
poison  appeared  to  be  of  service. 

Ad.menistration. — Santonin  is  best  administered  in  troches,  which 
should  always  be  made  of  the  unpowdered  drug,  so  that  the  slow  solu- 
tion of  the  santonin  in  the  intestine  shall  produce  the  greatest  possible 
cficct  upon  the  worm  with  the  least  absorption  of  the  remedy.  The 
dose  for  an  adult  is  two  to  four  grains  (0.13-0.36  Gm,);  for  a  child 
iwo  years  oldj  one-qunrter  to  one-half  a  grain  (0.D16-0.03  Gm.).  For 
young  infants,  santonin  ia  hardly  a  safe  remedy  in  any  efficient  dose. 
When  a  dose  of  any  size  is  given,  it  should  not  be  repeated  in  less  than 
eight  hours,  and  the  last  do»e  should  be  accompanied  by  a  purgative 
amount  of  calomel. 

The  soluble  sodium  sa?iiomnaic  is  much  more  dangerous  and  less 
efficient  than  santonin  :  the  object  is  to  get  as  much  of  the  remedy  as 
possible  in  contact  with  the  worm,  and.  as  in  order  to  do  this  a  slow, 
not  a  rapids  absorption  is  necessary,  the  insolubility  of  santonin  is  an 
advantage. 

AsPtniuM.  U.  S. — Fihx  A  fas.  ox  Mak  Fern,  is  the  rhizome  of  Drj'op- 
tcris  filix  mas,  or  male  fcm  of  Europe.  Under  the  name  of  Aspidhim* 
the  present  U.  S,  Pharmacopoeia  recognises  both  it  and  the  rhizome  of 


■  It  i&  prnbable  that  mnny  species  of  the^nxip  Aiipiiljam  are  active  PoulsBOn  {Arch, 
f.  Ejt/f-  Path.  u.  Pharm  ,  iHgj,  mtv  )  separated  from  tin.- rhlitnne  r^F  A^dium  spiniilo- 
flum  two  pcidedDSt^ly  allied  tuAlicic  acid,  a  yellow  and  a.wMiXi  polyslichicocid !  nnd  buth 
be  aad  Valtur  Laur£n  haw  Tiiui^d  these  extracts  d  the  plant  to  be  active  tsniacid«- 
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the  indigenous  D.  marginale.  The  rhizome,  when  perfect,  is  from  sii  to 
twelve  inchts  long,  and  covered  with  Wge,  brown,  imbncatcd  stales- 
Ita  tasic  13  bitter  and  astringent. 

A&ptdium  caiiTRin^  an  amoiphous  acid,  ^/r'riV.'  which,  according  to  ihe  rx- 
porimeTits  of  E,  Poulsson,"  U  a  very  active  substance,  causing,  in  Che  frcjg.  at  fint 
cxdtement  and  then  paralyuii;  of  the  central  nervous  system,  and  finally  pai^yaDg 
the  hcan  and  exerting  a  marked  inBucnce  upon  the  muscles  ;  prcKluciiif  in  waim- 
blooded  ATiim^Ls  vinlent  iliarrhcpa.  with  z  geneml  pataty?iis  due  to  depression  of  the 
spinal  centres,  and  fnalty  cardiac  paNy  Kobert,"  however,  as  the  result  of  his 
experiments,  believes  thai  the  verniiluge  principles  ol  maJe  fern  dg  tKil  depend 
^cly  oi  eveik  diiefty  upon  Eillcic  add,  but  upon  the  cthcrt^  oil. 

The  official  oleoresin  (OLHOftHilNA  Aspimt,  U.  S. )  thoroughly  rep- 
resents the  crude  drug.  It  ia  a  dark,  thick  liquid,  of  a  bitter,  nauaeoui. 
slightly  acrid  taste.  In  overdose  it  ia  a  violent  poison,  producing  ex- 
cessive vomiting  and  purging,  with  general  weakness,  tremors,  cramps 
in  the  eirtremiuea,  increased  reflejies,  amaurosis,  and  ftnallyn  in  some 
cases,  violent  tetanic  convulsions,  with  opisthotonos,  stupor  deepening 
into  coma,  and  collapse.  Icterus  \5  sometimes  apparent-  Eight  grammes 
of  the  extract  h:ive  caused  death  in  a  child  about  three  years  old ;  sis 
diachma  of  the  oleoresin  ha.ve  several  times  proved  Fatal  in  the  adult  1 1 
in  Paltauf's^  case  the  fatal  result  is  said  to  have  been  due  to  four  and  a 
half  grammes.  Disturbance  of  the  specral  senses  is  a  not  Infrequeni 
symptom  in  aspidium-poisoning^.  Deafness  without  loss  of  vision  lia£ 
been  noted  (case  of  Grant").  More  commonly  amblyopia  or  com- 
plete amaurosis  occurs.  One  or  both  eyes  may  be  affected,  and  total 
blindness,  with  gray  atrophy,  may  remain  as  a  permanait  condilioti 
('Katayama  and  Okamoto  ; "  abo  Bayer">,  Experiments  upon  dops 
indicate  that  the  primary  influence  of  the  drug  is  on  the  ganglion  colb 
of  ihe  retina,  Frohner*  has  noted  after  death,  in  the  lower  animak, 
hemorrhagic  gasCro-cnlcritis  and  cystitis,  with  violent  parenchymatous 
nephritis.  According  to  Quirll  (quoted  by  Eich),  the  fatal  result  is  due 
partially  to  violent  trniatfon  of  the  gastro- intestinal  tract  and  partially  to 
an  influence  upon  the  nerve-centres. 

Therapeutics. — Male  fern  ia  employed  almost  exclusively  againsi 
the  tapeworm.  In  its  administration  it  is  necessary  to  regard  strictly  lh< 
goieral  rules  applying  wilh  greater  or  less  force  lo  all  anthelminlics,  but 
which  arc  especially  imperative  when  a  drug  is  employed  against  the 
tapeworm.  The  patient  should  live  upon  milk  and  a  little  bread  for  one 
day.  and  the  following  morning  take  a  full  dose — one  half  to  one  flui- 
drachm  (>-4  C.c. ) — of  the  oleoresin,  fasting,  and  repeating  it  in  two  or 


"Anpldiii  of  R,  BoehiD  {Arihiv/.  Exper.  Path.  u.  Phum..  i%6,  jumviii.}  bdistinct 
Irom  filicic  nt^id,  anil  although  poisonoiiB  both  ta  troj^  atid  la  hjglicr  4BlnAla.  Appnn 
nu(  to  btf  an  active  Iciiidcidi:, 
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three  Itouis.      At  noon  the  patient  may  cat  freely,  and  in  the  evening  a 
brisk  cathartic  should  be  given. 

Pepo.  U.  S. — Pumpkin  Seed. — The  aeeds  of  the  ordinary  pump- 
kin arc  a  most  \'aluablc  remedy  in  cases  of  iap^worm.  perhiips  even 
more  efficient  than  the  male  iern,  and  perfectly  harmless.  Two  ounces 
{6j  Gm,)  of  the  seeds  may  l>e  beaten  up  with  sugar  into  an  electuaTy, 
or  with  water  into  an  emulsion,  and  be  taken  faaltng  in  the  morning,  the 
patient  having  dieted  the  previous  day.  Some  hours  alter  their  adminis- 
tration  a  brisk  purge  should  be  gi^'en.  f.  G.  Wolff  asserts  that  the 
active  principle  1:^  a  reain,  which  he  has  found  eilident  in  doses  of  fifteen 
grains  (i  Gtn.). 

TuKPENTJNK,  in  doses  of  half  a  fluidouncCj  has  been  used  in  cases 
[both  of  tapeworm  and  of  rcnnd-worm.  It  is  efficient,  but  is  liable  to 
produce  Linpleasart  effects,  and  should  be  employed  only  when  other 
remedies  have  been  used  without  success  or  are  not  lo  be  had.  It 
should  be  given  in  combination  with  twice  its  bulk  of  castor  oil,  or 
sometimes  in  smaller  doses  as  an  aid  lo  other  vermifuges, 

GrANATUM.  U.  S.— /Wc^ftf/w/c-  ^(V(t/.— The  bark  of  the  pome- 
granate root  is  efficient,  though  very  unpalatable,  against  the  iapenform. 
The  decoclion  of  the  fresh  root  (two  ounces  to  one  pini)  is  to  be  pre- 
ferred ;  a  pint  of  it  to  be  taken  in  three  doses,  an  hour  apart,  before 
breakfast.  C.  Tanret"  has  isolated  from  the  bark  tour  alkaloids,  of 
which  two,  peiietierine  and  isop^Uetierin^,  have  been  found  by  Dujardin- 
Beaumelz  lo  be  active  ifeniaddes.  It  is  stated  that  in  sufficient  amount 
they  act  in  the  same  manner  npon  the  higher  animals  as  does  curare, 
causing  paralysis  of  the  motor  nerves,  without  affecting  sensation  or 
muscular  contractihty.  The  dose  of  the  salts  of  the  alkaloids  is  said  to 
be  4-6  grains  (0-3  GmO-  G.  Coronedi"  agrees  with  the  statement  that 
the  paralysis  is  peripheral,  but  believes  thai  the  muscles  themselves  are 
affected-  The  efficiency  of  pelletierine  as  an  anthelmintic  has  been 
confirmed  by  \ari0u5  clinicians.  It  has  by  some  been  used  in  doses 
of  twenty  grains  (1,3  gm. )-  Duiardin-Beaumetz  also  has  employed  it 
successfully  in  Mini^re's  disease,  and  states  that  hypodermic  injectjons 
of  six  grains  produce  in  man  severe  vertigo  and  muscular  weakness, 
with  great  retinal  congestion.  We  liave  seen  fi\'e  grains  cause  in 
the  adult  pronounced  muscular  weakness  amounting  almost  to  general 
paralysis,  and  a  number  of  cases  have  l*een  reported  in  which  it  has 
produced  in  infants  symptoms  so  severe  as  to  discourage  its  employment 
in  patients  of  that  class.*  Galeaowski"  has  used  pdlctierinc  in  paralyas 
of  the  third  and  sixth  pairs  of  nerves  with  asserted  good  results. 
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Thvmol,  U.  S,,  has  been  used  by  Neuma  Campi  *  for  the  dcHtruclion 
oi  (apeiL'orm :  he  givrt  half  an  ounce  oi  castor  oil  in  the  evening,  in  the 
morning  two  drachms  (7  Gm. )  of  thymol  divided  into  twelve  doses,  one 
10  be  taken  every  qiiaitcr  of  an  hour,  and  twenty  minutes  after  ihe  liSE 
dose  of  ihymol  another  dose  of  castor  oil,  F.  M.  Sandwith  "  confirms 
the  siatemeril  oi  Federici  thai  thymol  acts  with  extraordinary  power 
upon  the  Artkylostotna  diwdtna!^.  ihe  cause  of  the  So-called  trf^utd 
tijuemia  of  Egypt  and  elsewhere.  He  gives  it  in  thirly-graln  doses,  re- 
peated in  twenty-four  hours  ;  the  result  being  usually  great  giddiness, 
lowering  of  the  temperature  from  1'  to  2'  C,  slowing  of  the  pulse  and 
respirnlion,  staggering,  and  sometimes  even  collapse. 


4 


Kamala.  U.  S. — KamaJa, — The  glands  and  hairs  from  the  caps 
ol  Mallotii^  pliilippinensiSf  a  plant  cultivated  in  India  as  a  dye-slufi 
is  said  to  be  an  efficient  parasiiicidc  in  cases  of  lapewcmi^  It  is  An 
orange-red,  very  inflammable,  granular  powder,  mixing  with  water  with 
some  difficulty,  and  containing  traces  of  a  volatile  oi!  and  coloring 
rcsinoids.  to  one  of  which  Anderson  has  given  the  name  of  R&tiierim. 
Kamala,  in  fuU  doses,  is  actively  purgative,  indeed  drastic,  and  some- 
times canses  also  nausea  and  vomiiing.  Ii  imparts  its  virtues  to  alcohcJ, 
and  hence  may  be  eAhibited  in  ihe  fonn  of  tincture.  The  dose  of  the 
powder  is  from  one  to  two  drachma  {4-8  Gm. )  suspended  in  syrup. 
given  in  the  morning*  and  repeated  in  eight  or  ten  hours  if  it  do  not 
purge- 
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FAMILY  IIL— DIGESTANTS. 


In  thifl  family  are  associated  a  Few  remedies  which  are  used  to  aid  the 
alimentary  canal  in  dissolving  the  various  articles  of  food- 

PBP8IN. 
As  is  well  known,  there  Is  secreted  by  the  gastric  glands  a  peculiar 
albuminous  body,  which  has  the  power  not  only  of  coagulating  albumin, 
but  also,  with  the  aid  of  acidulated  water,  of  redissolving  it.  To  this 
principle  the  name  of  pepsin  has  long  been  given.  A  discussion  of  its 
nature  and  properties  would  be  more  in  place  in  a  work  on  physiology 
than  in  one  on  therapeutics.  The  U.  S.  Phannacopceia  now  recognizes 
a  stronger  and  weaker  pepsin.  Pepstnum,  U.  S.,  or  Pfpsin,  is  required 
by  the  Pharmacopceia  to  be  able  to  digest  three  thousand  times  Its  weight 
of  freshly  coagulated  egg  albumin.  Pepsinum  Saccharatum,  U.S., 
or  SacchartUed  Ptfisin,  contains  ninety  per  cent,  of  sugar  of  milk,  and 
should  be  able  to  digest  three  hundred  times  its  weight  of  egg  albumin. 

The  dried  stomach  of  calves  has  been  used  from  time  immemorial  for  the  pur- 
pose of  coagulating  milk,  by  housewives,  with  whom  it  \s  customary  to  place  the 
dried  viscus  in  wine,  and  lo  call  the  liquid  thus  formed,  as  well  as  the  prepared 
stomach,  rtnruL  It  is  stated  t>y  James  Gray^  that  rennet-wine  should  be  of  such 
strength  that  one  teaspoonful  of  it  will  coagulate  a  pint  of  milk.  Rennet  is  said  to 
have  been  long  employed  in  England  as  a  domesdc  remedy  in  dyspepsia,'  In 
South  Amenca  the  inner  coat  of  the  gizzard  of  the  ostrich  is  stated  to  be  put  to  a 
similar  use  (E.  S.  Wayne'),  and  in  our  own  country  the  dried  gizzards  of  chickens 
and  turkeys  are  no  less  famous  among  medically  inclined  housewives. 

Various  processes  have  been  suggested  for  the  preparation  of  the 
drug,  but  none  of  them  yields  a  pure  proxim^e  principle,  if  indeed  pep- 
sin have  really  such  nature  and  be  not  an  albuminous  body  of  varying 
constitution. 

Whatever  form  of  pepsin  be  used,  if  good  effects  are  to  be  obtained 
from  it  it  must  be  given  with  acid,  unless  indeed  there  be  reason  to  be- 
lieve that  this  constituent  of  the  gastric  juice  is  not  wanting.  Alcohol 
destroys  the  digesting  power  of  pepsin,  and  therefore  wines  are  Inferior 
preparations  of  it.  The  reactions  of  pepsin  with  organic  and  inoi^anic 
matters  are  very  complex,  and  not  well  understood  :  consequently  we 
think  the  physician  should  eschew  all  elixirs  or  compound  prepanttions 
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oJ  the  drug^  using  only  llie  ptiwdcxed  pepsin  or  a  glycerolc  of  pep^iii^  or 
a  freshly  prepared  digestive  solution  of  water  and  muriatic  acid,  or  £:Iyoc- 
rin,  water,  and  muriatic  acid.  If  other  remedies  are  to  be  given  it  a 
no  great  luniship  to  vrite  a  second  prescriptioTi  for  them. 

Therapeutics. — ll  is  a  question  of  some  importance  to  decide  how 
far  pepsin  is  valuable  and  reliable  as  a  medicine.  It  h  evident  that  juty 
influence  for  good  which  it  jxissesses  is  dependent  uj>on  its  solvent 
power,  and  that  thib,  tlierefore,  is  a  measure  of  its  value.  Only  a  small 
portion  of  commercial  pepain  a[)ptoximates  in  power  ihc  oflidal  stand- 
ard. Moreover,  the  pt^psin  in  life  must  soon  pass  out  of  the  stomach. 
One  of  two  conclusions  set-ma  to  be  inevitable  :  either  the  doses  of  pepsin 
habitually  used  are  preposterously  small  or  else  pepsin  acts  upon  the 
stomach  ilseli  in  some  way  as  a  stimnlanL  Clinically,  pepsin  hais  been 
used  with  asserletl  advantage  in  the  &jj  qf  digestive  power  in  adu^B. 
whether  primary  or  occmTing-  in  the  course  of  other  affections.  Proba* 
bly  four-tiiths  of  tiie  drug  which  has  been  given  has  been  inert,  either 
originally  or  from  the  method  oP  its  admimsitation  ;  and  in  the  great 
majority  of  cases  the  good  that  has  been  achieved  has  been  due,  not 
to  the  pepsin,  but  to  the  regulation  of  the  diet  and  habits  of  the  patient 
and  CO  the  drugs  u'hich  have  been  exhibited  along  with  the  anima]  ier- 
menl.  The  value  of  pepsin  has  been  overtslimated,  and  it  has  been  given 
lo  adults  in  ridiculously  small  doses:  at  least  half  a  drachm  (2  Gm.) 
of  the  ordinary  commercial  article,  or  of  the  Saccharafed  P^psin^  U.  &, 
should  lie  exhibited  ai  a  dose.  The  testimony  ;is  to  the  useiu1ii«ss 
oi  pepsin  in  diseases  of  young  children  is  very  strong.  To  such  it  is 
generally  given  in  doses  p report ionateEy  much  larger  than  those  usually 
exhibited  to  adults.  The  use  of  *imall  doses  of  pepsin  in  children  is 
therefore  much  more  rational  than  in  adults  ;  and  our  owri  experience 
b  in  dose  accord  with  what  seems  to  us  the  dictates  of  common  sense : 
in  the  chrtjurr  iitdig-estion  and  consequent  diarrhfea  of  young  children  it: 
may  be  tried  with  great  litipe  of  benefit.  To  a  baby  sia  months  old  five 
grains  (0,3  Gm.)  of  the  saccharaled  pepsin  may  be  given  in  a  little 
acidulated  water  after  each  feeding.  Pepsin  (U,  S. )  given  in  doses 
of  ten  to  fifteen  grains  fD.7-1  Cm.)  to  the  adult  probably  has  some 
digestive  value, 

Pancrzatin,  U.  S.,  has  been  extensively  used  in  dyspcpiiti  as  A 
digestant  in  lieu  of  pepsin.  For  action  it  requires  the  presence  of  ui 
alkali,  and  in  ihe  arid  gastric  juice  would  not  only  not  act,  but  would 
itself  in  all  probabllily  be  digested  and  de3troyed  as  a  ferment  :  *  and  it 
is  of  no  value  except  tor  the  preparation  of  predigpsted  foods. 


EXTRACTUM    MALTI, 


Mall  is  the  seeds  of  the  ordinary  barley  caused  to  enler  the  incipreS" 
stage  of  germination  by  artificial  means  and  dried.     It  is  prepared  by  soak, 
mg  the  gmins  in  water  and  leaving  them  in  heaps  in  a  rootn  of  moderate] 
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temperamre,  and  by  occasional  turning  preventing  the  heai  given  off 
dunug  the  process  cj  gt^rmination  from  accumulating^  then  fuially  killing 
Lhc  genn  with  hi:at.  The  color  varies  Irom  pale  amber  to  blackj  according 
lo  the  degree  of  the  heat  used  in  drying.  There  is  lonned  dnnng  germi- 
nation a  pecitliar  ferment,  diasiast^.  one  part  of  which  is  able  to  convert 
about  two  thousand  parts  oi  starch  into  dextrin  and  glucose.  The  Ex- 
TRACTUM  Malti  of  the  U,  S.  Pharmacopceia  is  made  by  rapidly  evapo- 
rating an  infusion  of  malt  to  the  consisrency  of  a  thick,  honey-like  liquid 
at  a  temperature  not  above  130°  F-  It  should  contain  practically  all  the 
diastase  of  the  malt  The  odor  of  the  extract  of  malt  is  slight  and  pecu- 
bar,  the  taste  sweet,  and  the  reaction  to  paper  distinctly  add-  It  dis- 
solves [reely  In  water,  and  is  precipitated  by  alcohol,  tannic  acid,  mercurie 
chloride,  and  various  other  metallic  salts.  Commercial  malt  extracts 
vary  greatly  ;  some  of  them  are  practically  preparations  of  glucose, 
others  are  oF  the  nature  of  strong  or  weak  beers.  True  extract  of  malt 
contains  no  alcohol  at  alL  Extract  of  malt  has  been  much  used  in 
cases  of  disease  with  failing  nutrition,  and  especially  when  the  power  of 
digesting  substances  is  feeble.  When  it  contains  largely  either  glucose 
or  alcohol  It  afiords  food-material  to  the  system  ;  but  the  important  ques- 
tion for  the  therapeutist  is,  How  far  is  it  possible  in  disease  to  aid  in  the 
digestion  of  starchy  substances  In  the  stomach  and  intestines  by  the  use 
of  diastase?  R.  H,  Chittenden  and  G.  W.  Cutnmins  have  made  a  series 
of  investigations  in  order  to  determine  the  conditions  which  are  necessary 
for  the  amyloiytic  action  of  diastase.  They  find  that  it  acts  better  in  a 
neutral  than  in  an  aikaline  solution  ;  that  proteid  matters  when  present 
in  the-  alkaline  solution  prevent  the  retarding  mRucncc  of  an  alkaline 
carbonate  ;  that  neutral  peptone  exerts  a  direct  stimulant  effect  on  the 
amylolytic  action,  but  that  the  greatest  amylolytic  action  is  observed  in 
the  presence  of  proteid  matter  partially  saturated  with  add,  although  a 
larger  percentage  of  acid-protcids  may  cause  complete  destruction  of  the 
ferment.  These  results  seem  to  prove  that  diastase,  when  taken  into  the 
stomach,  must  sooner  or  later  be  completely  destroyed  by  the  gastric 
juice,  and  that  in  order  for  it  to  have  any  distinct  effect  upon  digestion  it 
must  be  given  al  the  beginning  of  the  meal.  In  cancer  of  the  stomach 
and  other  diseases  in  which  the  gastric  juices  lack  acidity,  the  action  ol 
diastase  upon  starch  must  be  more  pronounced  ;  but  unfortunately  the 
failure  of  the  starch-digestion  is  usually  associated  with  gastric  hyper- 
addity. 

PAPAIN. 

The  Carica  Papaya  Is  an  herbaceous  tree  universally  cultivated  in 
tropical  countries  for  its  fruit,  the  papaw,  the  juice  of  which  yields  a 
peculiar  ferment,  to  which  the  name  of  Papain  was  given  by  WurtK, 
but  which  is  now  generally  known  by  the  name  originated  by  Pekoll, 
Papayotin.  This  substance  Is  a  ferment,  which  has  the  power  of  dls- 
solving  fibrin^  muscular  fibres,  tissues^  etc 
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Accordiiis  l(j  WueU,  qiic  lurt  uf  papam  Jn  aLkrtlJnc  solution  &t  a  tcmpeni 
of  40*  C.  ii  capable  of  diftiolviiig  cue  hundred  and  seventy-rive  pans  oi 
ftbnn,  which  it  converts  into  a  peptone.  Wurlz  affirms  that  it  makes  no  di(*«f 
encu  ivhtther  the  solvent  Bolution  be  alkflline  or  acid,  but  Bnjoton,  Wyatt,  ud 
Mortia  state  lliat  as  lictlc  as  oae-holf  per  cent  of  hydrochloric  acid  aire^ts  the 
digestion.  AJbredit,  huwever,  reflftirms  lliai  hydmchloric  add  luistens  ibe  action 
of  papain,  and  stales  that  the  official  preparation  in  U5&  in  the  Paris  hospitals  ii  u 
add  one.  Further^  in  andi^borate  B&ricsof  experiments,  August  Hir^chUr^  nadia 
the  result  that  digestion  goes  on  mo3l  rapidly  in  acid  solutiona.  that  it  is  vtrj'  keblt 
in  alkaline  i^oluiions.  and  [;ea';i-5  pnlir^ly  when  iht  alkalinity  becomes  excessne.  Il 
is  stated  that  in  order  Co  convert  fibrin  entirely  into  pure  peptone,  so  that  nitric  sod 
^ill  produce  no  precipiULte*  Clie  proportion  of  the  fennent  must  be  at  least  thre«  per 
cent.i  ajid  the  digestion  must  continue  lor  forty-eight  hours. 


Papain  disX.  coagulates  milk,  then  precipitates  It,  and  finally  d^s:^ 
it  into  a  thin  fluid.  Taken  into  the  stomach,  papain  has  no  action  upon 
the  living  tissues,  but  one  grain  of  it  injected  directly  into  the  blood  h 
sufficient  to  cause  death  in  a  very  short  time  in  rabbits  or  in  dogs.  Its 
action  on  albuminoids  Is  said  to  resemble  that  of  trypan  rather  than 
of  pei^in.      (See  Martici.') 

Papain  has  been  used  in  medicine  as  a  substitute  for  pepsin,  in  doses 
of  five  to  ten  grains  (0,3-0.6  Cm.  )h  It  has  also  been  vevy  highly  rcccm- 
mended  for  the  purpose  oi  destroying  organic  tissues  oi  low  t>-pe,  ss  m 
diphtheria  (A.  Jacobi'),  in  the  thickening  of  chronic  eczema,  in  warti, 
and  in  pyt^^enic  mcmlram-s  surrounding  old  sinuaes  or  abscesses.  It  is 
not  caustic,  but  simply  dissolves  the  diseased  tissues,  and  is  said  to  cau« 
no  pain,^  It  should  be  applied,  one  part  each  of  papain,  glycerin,  and 
water.  In  our  laboratory  experiments  commercial  papain  of  the  most 
esteemed  brands  haa  failed  to  exert  any  solvent  power  over  aJbumlnous 
substances,  and  it  is  probably  a  remedy  of  little  value- 
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FAMILY   IV.— ABSORBENTS. 


This   class   conUms   remnlLca  which   are  used   for   the    purpose   of 

absorbing:  acrid  and  ddcterious  malcrids.  such  as  ot!cnsive  discharges 
on  the  exterior  of  the  body,  and  acrid  ^cretlons,  or  the  irritant  products 
of  the  partial  decomposition  of  food,  in  the  alimentary  canal.  For  the 
first  purpose  verv  ^nc  dry  earth  and  piaster  of  Paris  are  used  to  some 
extent  in  practice  ;  but,  as  their  employment  h  purely  within  Ihe  prov- 
ince of  the  surgeon,  we  shall  say  no  more  about  them  here. 

CHARCOAL. 

Charcoal  is  ofi&cial  in  the  U.  S,  Pharmacopceia  in  two  forma  : 

Carbo  Lignt.  —  Ciarcoal  pr^piLTcd  horn  wood. 

CjlsBO  Animalis. — Animai  Charcoal,  prepared  from  bone, 

Charcoai  for  medicinal  purposes  should  be  made  out  of  a  llg-ht,  porous 
wood  :  that  prepared  from  the  young  ahoots  of  the  willow  or  of  the  pop- 
lar is  almost  exclusively  employed.  It  is  a  black,  britUc  substance^  and 
should  have  more  or  less  lustre.  It  has  a  very  remarkable  power  of  ab- 
sorbing many  times  its  own  bulk  of  gases,  and,  when  exposed  to  the  air, 
increases  rapidly  in  weight.  It  should  therefore,  when  intended  for 
medicinal  purposes,  be  powdered  as  soon  as  it  is  bumtj  and  put  in  small, 
completely  filled,  closely  sealed  bottles. 

Animal  charcoal,  or  horte-black,  formed  as  it  is  by  the  partial  burning 
oi  bonea,  contains  a  larg^c  percentage  of  calcium  phosphate  and  carbon- 
ate. Purified  Ammat  Charcoai  (Cahbo  Animalis  Puhikicatus,  U.  S,) 
is  prepared  by  removing  the  lime  salts  by  dilute  muriatic  acid. 

Therapeutics. — Internally,  charcoal  b  employed  as  an  absorbent  in 
fermentative  intestinal  dyspepsia,  cardiaigia,  and  similar  disorders-  As 
moist  charcoal  15  not  an  ahsorbent,  ii:  is  evident  that  it  \%  of  very  little 
value  ;  its  halMtual  employment  is  generally  combined  with  that  of  laxa- 
tives for  fear  of  accumulation  in  the  alimentary  canal.  Dose  of  charcoal 
from  one  to  two  drachms  (4-S  Gm, ),  Except  in  a  mechanical  way,  it 
is  perfectly  innocuous  in  any  dose. 
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FAMILY   v.— DLSINFECTANXa 


DiBlNFECTANTS  are  eubstancea  which  are  used  for  the  prevention  of 
the  devdopment,  or  ior  ihe  destruciion  after  developnienl,  ol  disease- 
germs.  When  these  disease-germs  arise  solely  without  the  human  body, 
as  is  ihe  case  with  miasmatic  and  jirobably  also  yelJow  fever,  we  have  at 
present  fio  direct  power  over  their  growth  ;  the  only  thing  that  can  be 
done  is  to  alter  the  conditions  favorable  to  their  production.  ThuSv  in 
the  case  of  intermittent  fever,  by  drainage,  by  the  planting  of  eucalyptus 
trees,  or  perhaps  by  other  measures,  swampy  lands  may  be  made  so  drj* 
that  the  malarial  organisms  will  not  develop  in  them  ;  whilst  in  the  caw 
of  ydlow  fever,  whose  germa  appear  to  require  for  their  growth  mixed 
animal  and  vegetable  matter  in  processes  of  decay  at  high  temperature, 
by  the  destruction  or  removal  of  such  matter — that  h,  by  cleanliness — iht 
devdopment  of  the  germs  may  be  more  or  less  controlled.  ^M 

An  antiseptic  is  not  always  ^  g'ermicidf,  though  a  germicide  is  ajwa^^^ 
an  antiseptic.      The  antiseptic   is  a  i^ubstance  which    has  the   power  of 
preventing  putrefaction, — that   is.   the  growth  of   the  organisms  whicb 
produce  putrefaction  ;    whereas  the  germicide   is  a  sul^stance  which  b 
capable  of   killing    disease-germs    and    their   spores,  which   entities  art 
much  more  resistant  than  are  the  bacteria  of  putrefaction  :  thus,  al* 
uommon  salt,  borax,  Ferrous  sulphate,  and  many  other  agents  conim< 
used   as  antbcptics   do   not,  even  in  concentrated   solution,  destroy 
spores  of  bacilli,  and  consequently  are  not  gennicides. 

The   more  imperfectly  developed  animal  organisms  are  the  more  te- 
nacious arc  they  of  life  ;   ail  substances  actively  poisonous  to  contagions 
are  still  more  poisonous  to  the   germinal  matter  of  human  beings, 
that  it  is  Impossible  to  destroy  the  contagion-germs  in  the  con^ned 
of  a  room  containing  people.     When  it  comes  to  the  general  atmosphi 
to  attempt  to  disinfect  it.  to  essay  the  destruction  of  a  wide-spread  poisoo^ 
such  as,  for  exjimple,  exists  in  a  small-pox  epidemic,  is  childish,  ^H 

So  long  as  a  patient  must  remain  in  the  room,  the  best  that  can  1^1 
done  is  to  disperse  the  gernis  by  admitting  or  forcing  in  Ifcrge  quantititf     ^ 
olfrfsk  ox  pvrff  air.     In  ventilating,  it  is  not  merely  air,  but  pure  air,  ihit 
IS  required.      To  ventilate  one  room  into  another,  as  is  sometimes  d( 
15  foolishness  :  to  open  a  window  with  the  wind  blowing  over  a  miasma 
swamp  or  an  open  sewer  may  be  hut  to  invite  dfse.ise.      The  opponuniff 
to  destroy  disease-germs  is  to  be  found  not  after  they  have  been  ili»- 
persed  into  the  air.  but  while  they  are  still  in  connection  with  the 
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solids  and  fluids  passed  from  the  body  or  brought  id  contact  with  il.  In 
most,  if  not  ^1,  contagious  diseases  the  poison-germs  are  eliminated  in 
lai^e  quantities  with  the  urinary  and  fecal  discharges  ;  it  is  of  vital  im- 
portance lo  acton  the  excretions  as  soon  m^  thty" leave  the  ixxly,  and 
the  dbinfcclant  should  be  placed  in  the  receptacle  before^  not  tifter,  it  13 
used.  Moreover,  the  discharges  should  be  allowed  to  stand  misicd  with 
conceniiated  germicide  until  sufficient  lime  has  elapsed  for  it  to  kill  the 
oriranisms.  Chambers  and  other  receptacles  should  therefore  not  be 
immediately  emptied  after  use.  To  allow  any  excretion,  sputum,  or 
other  infected  discharge  to  exist  lor  a  moment  undisturbed  is  most  cul- 
pable neglect  Spit-cups,  urinah^  etc. .  should  ihertfort  have  the  distji' 
fedant  in  fhetn  whilst  waiting  for  use. 

It  is  plain  that  the  practical  problems  of  disinfection  may  readily  be 
grouped  under  three  headings  :  first,  the  treatment  of  filth  which  a  not 
iriecied  ;  second,  the  treatment  of  infected  lilth  ;  third,  the  use  of  germi- 
cidal substances  upon  the  human  body  to  prevent  or  overcome  infection. 

For  the  puqiose  of  tronvenience  we  shall  divide  the  present  chapter 
into  two  parts  :  first,  the  consideration  of  the  problems  of  disinfection 
which  are  connected  with  filth  outside  of  the  body  ;  second,  the  consider- 
ation of  methods  of  destroying  germs  in  or  about  the  human  body. 


FILTH, 

The  one  protective  against  iilth  Is  cleanliness. — that  is,  the  removal 
and  dispersion  of  the  filth,  so  that  it  may  be  destroyed  by  natural  or 
artificial  methods,  or  be  so  placed  that  It  can  do  no  harm.  It  is  plain 
ihat  for  the  destmclion  of  waste  material  antiseptics  arc  worse  than  use- 
less, they  having  a  tendency  to  preser\'e  dead  organic  matter  and  not  to 
destroy  it,  and  unless  the  filth  has  been  already  infected,  germicides  are  of 
no  value.  In  the  case  of  Infected  filth  it  is  essential  that  it  be  destroyed 
rapidly  by  fire,  or  that  *>'  fAe  use  0/  germicides  it  Ae  rendered  innocuous 
before  dispersitm- 

The  most  complete  and  the  most  destructive  of  all  disinfectants  is 
lire.  When  circumstances  favor  its  use  it  simply  ends  the  whole  matter, 
whether  the  filth  be  or  be  not  infected.  For  the  purposes  of  destroying 
uninfected  filth  artificially  there  are  various  substances  which  are  culpable 
of  causing  oxidation.  The  practical  efficiency  of  any  agpent  is,  however, 
a  question  not  simply  of  power,  but  of  power  as  contrasted  with  cost» 
so  that  there  are  in  reality  only  a  few  substances  which  can  be  used  for 
destroying  filth.  For  the  purification  of  water  the  so-called  filtration 
beds  can  be  made  absolutely  cfleciive.  They  destroy  organic  malter  not 
by  any  process  of  filtration,  but  by  chemical  disintegration  caused  by 
the  immense  masses  of  lower  organisms  growing  in  them.  The  drugs 
which  are  capable  of  use  as  practical  destroyers  of  organic  matter  are 
certain  metallic  salts,  lime,  chlorinated  lime.  Some,  but  not  all,  of  these 
substances  are  active  germicides. 
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ZINC— LEAD-mOM. 


There  are  various  m<?ta.llic  sn\is  which  arc  capable  oi  t2.1cing  sutph 
away  froin  aulphureltcd  hydrogen  and  other  gases,  and  have  thcrdoir 
been  used  as  disinfectants.  Among  these  may  be  mencioncd  2-rW  jhA 
pJiaU  and  chioride  and  Uad  nilrale,  a  solution  of  the  latter  sail  having 
been  eaptciaJly  eiiiployed  under  the  name  of  Lcdoysn's  Disinfectant  Solu- 
tion. Such  disinfectants,  however,  arc  litlle  more  than  Jcodorants.  and, 
although  much  e3<ploited,  are  of  litde  value,  and  capable  of  doing  mud< 
harm  by  creating  a  lalse  security. 

The  oxidizing  power  oi  iron  oxides  led  at  one  time  1o  their  uac 
the  putposes  of  purifieation  of  water.  The  method,  however,  has 
thrown  into  complete  desuetude  by  the  immense  superiority  of  the  p 
cesses  of  purification  by  filtration.  Copperas,  or  impure /frrftfj  siUph^, 
is,  however,  still  occasionally  employed  for  the  purification  of  cesspoob 
and  similar  receptacles.* 
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The  changes  wrought  by  ferrous  sulphate  thrown  into  a  mass  of  decoirpogi^ 
matter  are  very  complex  and  not  absolutely  knowrL,  In  the  Eirst  place,  if  njlphu 
relied  hydrogea  and  ammoaiii  arc  present,  an  iron  sulphide  is  at  once  prcdpilatnJ 
Rgjfin,  a  part  of  the  salt  is  decomposed  by  the  animonia,  imd  probably  also  by  thr 
Stinking  alkaloids  which  eti^t  m  the  decomposing  mMS  of  a  ces&pool  ;  further,  b} 
oxidation,  in  all  protjability^  some  of  the  ferrous  OKide  is  changed  into  the  x& 
quioKidc.  by  which  the  Oioaiiinji  power  of  an  iron  compound  is  doublless  cirrtcti 
long  after  the  destruction  of  the  origiiml  salt.  The  s^ilphuric  flcid  set  fre*  fnifnlbt_ 
iron  very  probably  takes  pari  to  a  feeble  extent  in  the  destructive  reactions  wl 
aje  set  up.  From  what  has  been  already  staled,  it  is  evident  that  the  sole  u«1 
the  copperas  b  in  altering  the  course  of  putrefaction  and  in  destroying  iu  piwbKtf 
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If  a  rapid  ef!ect  is  desired,  or  if  a  mass  of  solid  material  is  to 
acted  on,  the  copperas  should  be  In  solution  ;  if  a  more  persistent  action" 
is  wanted,  or  if  the  mass  is  liquid,  the  method  employed  by  Eckstein,  of 
using  a  parchment  sack,  may  be  resorted  to,  or  the  salt  in  powder  may 
be  scattered  over  the  surface  of  the  material  to  be  disinfected. 
power  of  any  metallic  salt  to  o?(idize  and  destroy  organic  matter  is, 
ever,  very  feeble,  and  the  germicidal  power  ol  copperas  very  slight;; 


•  That  this  subslttnce  has  anmc  valut  for  use  in  cesspools,  etc.,  is  indicated  bf ) 
eiperiments  of  Albert  Eckstein,  who  publLshcJ  KZcitszhrift  ties  Oeuer.  Aj 
yfrrtn^i,  Ftb  to.  1873)  an  accoiini  ot  hi^  attempts  lodisinfect  n  privy  whicli  wm  oMd 
ilQlly  by  one  tuiiclr<:<1  persons:  1,  Two  iiuuniis  of  the  ferrout  sulphate  in  Mitttim 
were  used  After  from  two  ED  three  houm  all  liad  smell  had  dlsappfarnj^  hut  m  t»*tfr 
houTs  on  the  influence  otthe  disinfectant  waa  Iohl  a.  The  cupric  sulphate  was  empkqr^J 
in  ftolutmn  :  result  the  ^arne.  3.  Two  pounds  of  the  fenous  sulphate  in  crystals  mwrt 
Ihpoiwn  in;  their  effects  lasted  two  days.  4.  The  cupnc  sulpliaie.  the  same,  |  S»l 
phUfoUB  add  In  solution  rapidly  lost  Its  eflecl.  and  was  exreertlngly  irritaiitig  let 
spirBitory  organs.  6  Two  pounds  of  Imyiure  carbolic  acid  filled  ihc  house  for 
wiih  50  diPSK'^eahlt  a  smell  that  It  was  impossible  10  lell  whether  (be  original  odor 
destruyed  or  cnvt-ied  up.  7.  Two  pounds  of  ferrtius  sulphate  in  a  parchment  sAdt 
cried  a  disinlecVinR  influence  for  ihite  full  cl^ys,  aueI  when  Ihe  parihnieiil  urh 
drawn  up  it  cont^iiued  only  *otne  diny.  odorless  fluid.  «.  Two  pounds  t»f  iht  bcstcU» 
rinoted  lime  it*  tin?  porcbtneni  sack  diaiidLcted  the  privy  lor  aL  IcuL  nine  days. 
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that  the  chief  action  of  copperas,  as  of  other  metallic  salts,  is  as  a  deodor- 
aat  rather  than  as  a  true  disinfectant. 


Lime  is  probably  tlie  oldest  of  all  the  disinfeaants,  but  is  of  value 
only  aa  a  destructive  agent. — j>. ,  as  causing  a  3low  o_\idation  of  organic 
matter.  It  is  notorious  that  a  compost  h«ap  to  which  lime  has  been 
added  rots — i.e..  oxidi/es— much  more  rapidly  than  one  which  has  none 
of  the  alkaline  earth  in  it  This  action  of  lime  is,  however,  too  slow  lor 
ordinary  purposes  j  moreover,  there  are  objections  to  the  use  of  lime  as 
a  disinfectant. 

The  poisonous  principles  contained  in  sewage*  etc.,  whatever  their 
nature  may  be,  are  probably  volatile*  and  lime,  acting  as  a  strong  base, 
sets  free  large  quantities  of  ammonia  in  animal  matter  undergoing  de- 
composition. It  may  be  that  volatile  poisons— alkaloids — are  liberated 
with  the  ammonia;  but  whether  ihcyare  or  not,  it  is  a  well-known  physi- 
cal fact  that  a  volatile  substance  in  escaping  carries  ofl  with  it  even  non- 
volatile inatcriab,  and  facilitates  to  a  still  greater  degree  the  escape  of 
pnriciples  less  volatile  than  itself* 

Lime  is.  lor  the  above  reasons,  not  available  for  use  as  a  disinlectant 
in  cesspools  and  sewers  unless  if  Is  added  in  large  quantities  day  by  day 
from  the  beginning,  so  as  to  keep  the  collection  under  its  influence*  or 
unless  some  absorbent  is  added  with  it  to  take  up  volatile  principles.  In 
the  ordinary  open  privies  of  the  country,  a  shovelful  of  a  mixture  of  Ume 
and  plaster  of  Paris,  or  of  lime  and  dry  earth,  thrown  in  day  by  day,  will 
tend  to  prevent  odor,  and  at  the  same  time  will  prepare  the  contents  for 
use  as  manure. 

When  spread  upon  walls  in  the  form  of  whitewash,  lime  may  act  to 
some  ejKtent  as  an  ojtidizer  ;  but  probably  its  chief  influence  is  as  an 
absorbent,  which  takes  up  the  deleterious  emanations. 

A  very  striking  illustration  of  lliis  action  of  w1tJti?wa^h  iKc:UTT(^d  r^ctme  yenrs 
since  in  the  New  York  City  Htwpital,  A  ward  which  stood  isolated  trotn  the  re- 
mainder oE  the  iTistJtution  had  been  used  for  the  receplioTi  ol  cases  of  typhus  fever 
ErDin  the  shipping  of  the  port  It  was  Rnally  abandoned  and  allowed  to  stand  un- 
occupied, with  \[5  windows  wide  open,  for  several  months.  At  the  end  of  this  time 
a  gang  of  men  was  set  to  scraping  the  whitewash  off  the  walls.  Of  these  workmen 
a  majority  were  sexied  with  the  ship-fever,  and  several  died. 

As  a  chemical  destroyer  of  organic  matter  chlorinated  lime  is  prob- 
ably more  efiective  than  simple  lime,  but  as  it  is  also  a  powerful  germi- 
cide, it  is  coraidered  in  the  next  group  of  disinfectants. 

Infected  Materials. — When  infected  organic  materials  are  of  such 
character  that  their  destruction  b  not  desirable,  the  disease-germs  which 
they  contain  may  be  killed  by  the  use  of  moilerate  heal  or  of  certain 
drugs, 

ffeai  may  be  used  as  a  germicide,  either  nwisi  or  dry.  In  the  early 
part  of  the  present  century  Henry,  of  Manchester,  showed  that  the  ac- 
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tivily  ol  vaccine  lymph  is  destroyed  by  moisture  at  140'  F.  in  four  bouo. 
Cirsten  and  Coert  have  also  proved  thai  calf  lymph  is  at  once  steriliird 
by  boiling  water.  George  N,  Sternberg  found  that  lx>]ling  water 
quickly  destroy  the  vitality  of  all  oi^anlsms  known  as  disease-gc 
This  accords  with  the  experiments  made  with  hot  air  in  the  laboratory 
Koch,  in  which  it  was  found  that  all  bacteria  are  killed  by  an  exposure 
of  une  hotir  and  a  half  to  the  tenipcralurc  of  2i2^  F.  with  moJsiurc 
Similat  results  have  also  been  arrived  at  by  other  experimenters,  and 
we  think  it  may  be  considered  as  established  ihat  non-spcire-bcanag 
infectious!  bacteria  are  destroyed  by  water  or  steam  at  a  temperature  of 
2ii^  F.  The  s fiords  ol  the  bacilli  havc^  however,  much  greater  powers 
of  resistance.  Sternberg  found  that  boiling  for  two  hours  does  not  kiH 
the  spores  of  Bacillus  sublilLs,  although  a  more  prolonged  t>oiling  is  fatal, 
but  that  steam  at  a  temperature  of  tio°  C.  (230°  F.)  for  one  or  l»o 
minutes,  or  105^  C  (230°  F. )  maintained  for  ten  minutes,  will  iofalliMy 
kill  the  sports.  If  dry  instead  of  moist  heal  be  employed,  a  mucfi  higher^™ 
degree  of  temperature  will  be  required.  In  the  experiments  of  Koch  ^^>^H 
his  assistants  with  dry  hot  air,  the  spores  of  mildew  required  for  their 
destruction  exposure  for  an  hoi.ir  and  a  half  to  a  lemperature  of  230*  F.^. 
the  spores  of  bacilli  an  exposure  of  three  houra  to  a  temperature  of  204* 
F.  All  observers  agree  in  stating  that  the  addition  of  steam  to  dryuT"' 
increases  greatly  its  eflect.  Wolf  found  that  dry  air  at  140'  C.  was 
scarcely  more  destructive  than  watery  vapor  at  100*  ;  Koch,  that  live 
minutes'  exposure  to  steam  was  equal  to  an  hour  or  an  hour  and  a  h^ 
ft"ith  the  dried  air.  The  results  reached  hy  Koch  and  Wolfihugel '  are 
in  accord  with  our  other  evidence,  and  may  be  considered  correcL 
are  as  follows : 

r.  A  temperature  of  loo*^  C  (sia"  F.  )i  dry  heal,  maintained  for  one 
hour  and  a  half,  will  destroy  bacteria  which  do  not  contain  spores. 

2.  Spores  of  mould-fungi  require  for  their  dt^struction  in  hot  dry  air 
a  temperature  of  from  no"  10115°  ^-  C^3o*-259*  ^0  maintained  for 
one  hour  and  a  half. 

3.  Bacillus-spores  require  for  their  destruction  in  hot  air  a  tempera- 
ture of  140'^  C.  (284''  F. )  maintained  for  three  hours. 

4.  In  dry  air  the  heat  penetrates  objects  so  slowly  that  small 
ages,  such  as  pillows  or  small  bundles  of  clothing,   are  not  disinfected 
after  an  exposure  of  from  three  to  four  houra  to  a  temperature  of  140*  C 
{284"  F.^ 

5.  Exposure  to  a  temperature  nf  140°  C  (2S4*  F. )  in  dry  air  for 
period  of  three  hours  injures  moat  objects  requiring  disinfection  {cloi 
ing,  bedding,  etc. )  to  a  greater  or  less  degree. 

George  H.  Roh$'  found  that  rolls  of  blankets  exposed  in  a  chamber 
heated  to  2So°  F.  for  three  hours  were  very  slightly  affected  in  their 
interior.  This  is  in  strict  accord  with  the  teaching  of  Parsons  and 
Klein,*  of  the  London  Local  Governing  Board,  and  of  other  observers. 
We  think  that  the  superiority  of  prolonged  boiling  over  other  meihodi. 
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ol  application  of  heat  is  established.  In  the  sick-room,  objects  which 
can  be  boiled  without  injury  should,  immediaiely  aFttr  their  infection,  lie 
gathered  into  a  close  bundle,  enclosed  in  a  sheet,  and  as  r^oon  as  possLblc 
thrown  into  boiling  water  ^vllhout  opening.  When  pillows,  bedding,  or 
articles  of  furniture  are  seriously  iniected,  they  should  be  taken  apart  and 
exposed  to  heat  and  ateaiti^ 

CHLORUM— CHLORINE. 

Chlorine  gas  is  offiual  only  Jii  the  form  of  the  Aqua  Chlori,  which  is 
prepared  by  heating  together  black  oxide  ol  manganese  and  hydrochloric 
acid,  and  allowing  the  chlorine  which  i^  generated  to  pass  through  water 
until  (he  latter  Is  saturated.  Chiorine  Waltr  is  a  greenish -yellow  liquid, 
of  a  very  sharp  taate,  and  having  a  strong  odor  of  chlorine.  When 
chlorine  is  brought  into  contact  with  organic  substances  and  raoisturef  it 
unites  with  the  hydrogen  of  the  water  and  liberates  nascent  oxygen, 
which  rapidly  oxidiiea  and  destroys  the  organic  compound.  When 
chlorine  comes  in  contact  with  sulphuretted  oxygen,  it  removes  its  hy- 
drogen and  thereby  destroys  it.  On  account  of  its  destructive  action 
on  organic  matter,  its  being  extremely  obnoxious  to  animal  life,  and  its 
comparative  cxpeusivcness,  chlorine  gas  13  at  present  never  used  to  dis- 
infect rooms,  ships*  holds,  or  similar  places-  Inspired  in  sufficient  amount, 
chlorine  gas  produces.  Ix>th  in  man  and  in  the  lower  animals,  narcotism, 
and  iinally  death  froni  paralysis  of  the  respiratory  centre.* 

The  germicidal  influence  of  chlorine  is  very  great.  Fischer  and 
Proslcauer  found  that  dried  anthrax  spores  maintained  their  integrity  for 
one  hour  when  exposed  to  the  action  of  a  dry  chlorine  atmosphere  contain- 
"^fi  44-7  parts  of  chlorine  in  100  ;  but  when  the  air  and  the  spores  were 
moist,  one  hour's  exposure  to  an  atmosphere  containing  four  per  cent-  of 
chlorine  produced  complete  disinfection.  If  the  exposure  was  continued 
for  three  hours,  one  per  cent,  of  chlorine  was  an  efficient  germicide  ;  and 
if  the  spores  were  exposed  for  twenty -four  hours,  the  effective  proportion 
of  chlorine  could  be  still  further  reduced.  In  Sternberg's"  experiments, 
six  hours'  exposure  of  vaccine  lymph  dried  upon  ivory  points  to  an  at- 
mosphere containing  i  pail  of  chlorine  in  200  was  sufficient  to  destroy 
the  infective  property  of  the  lymph,  while  the  bacteria  of  putrid  urine 
were  destroyed  after  six  hours'  exposure  to  an  atmosphere  containing  I 
part  of  chlorine  in  400.  Klein"  also  found  that  after  the  compartment 
of  a  stable  in  which  pigs  had  died  of  swine-plague  had  been  thoroughly 
fumigated  for  six  hours  with  chlorine,  healthy  animals  could  be  placed 
therein  with  safety. 

The  result  of  all  our  knowledge  upon  the  subject  of  the  dtsinfecuint 
properties  of  chhrhte,  iodine,  and  bromine  has  been  summed  up  by 
George  H,  Roh^^  as  follows  : 


•Coiuuk  Anh./.  Expgr.  Aiijl,  v.  Pharm..  lUi 
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1.  Chlorine  is  an  eflWienl  tlisinfeciaiu  when  prtsmt  in  ilie  proportion  ct  I 
in  HJi^,  piovided  the  air  and  the  objecLi  to  be  disinlected  a.re  ui  a  moUt  «IMC 
the  exposure  cciiilinues  (or  upwards  of  an  hour. 

;.  Chlorifie,  when  iLsed  in  suflident  dxtccEitratJon  to  act  as  a  imsxwotihy  dboh 
lectAHl,  injures  colored  fahrics  ai^d  wearing  apparel. 

3.  Bromine  is  an  cftidcnt  dlt^kniectant  in  Uie  proportiDn  of  t  port  in  500,  pro- 
vided the  air  be  in  a  moist  state  and  the  exposure  continues  for  upv-ards  vi  tlim 
hours. 

^,  Iodine,  in  solniior,  h  an  efiiiritni  di^infet^inm  in  the  proponion  of  i  part  in 
500,  the  expoBure  continmng  for  two  bour^, 

5,  The  use  of  chlorinef  and  in  a  greater  degree  ol  hromme,  requires  conaLkf- 
able  esperieticc  in  manaEemenl :  when  carelessly  handled  ihcy  may  cause  iimjn- 
venitnf  or  even  <l;ingeroiis  symptom*^  in  persons  using  them  ;  hence  they  are  mM 
suiiabTe  as  disiniectants  for  poputur  use. 


Interrallv,  chlorine  water  has  been  used  in  vanous  di5eafl<3. 
cially  in  malignant  typhis,  but  al  present  is  rarely  if  ever  so  emp 
It  is  stated  to  be  sdmulaiit  and  tonic  to  the  stomach,  and  is  thoughE 
by  some  to  have  an  especial  influence  upon  the  liver.  It  has  been  era- 
ployed  in  chronic  hepatic  affccfwns  ;  the  dose  is  half  a  tluidrachin  to  hro 
fluidrachms  (a-7  C.c  >  in  three  or  fotir  fluidounces  of  water,  Chloriae 
water  is  a  powerful  irritant,  capable  of  producing  seivere  inAammatioa  ol 
the  skin  or  toxic  gasiro-cnicriiis.  Properly  diluted,  it  Jonns  an  eJtgdlcDt 
stimulant*  disinleciant,  detergent  w^h  for  /ctt!  ukers,  and  m^y  also  be 
used  as  a  gargle  in  maiignant  sort  throat. 

Calx  Chlorata — ChhrinaUd  Limf.  U.  S. — BUiuking'p^wdir 
a  grayish-white  substance  occurring  in  powder  or  friable  lumps, 
a  hot  acrid,  astringent  taste,  and  an  odor  resembling  that  of  chlorijt^ 
is  made  by  the  action  of  chlorine  upon  calcium  hydrate,  or  slaked 
and  should  contain  at  least  twemy-five  per  cent,  of  chlorine.  It  proba 
varies  in  its  chemical  constitution,  but,  according  to  the  most  recenl 
vieiA's,  is  chiefly  composed  of  the  calcium  hypochlorite  and  chloride 
When  exposed  to  the  air  ii  slowly  involves  bypochlorous  acid,  u-hiih, 
being  an  unstable  compound,  undergoes  sfjontancous  decomposilioo^ 
and  finally  sets  free  fourteen -fifteenths  oi  its  chlorine.  When  an  acid  i» 
added  to  chlorinated  lime,  the  chlorine  gas  is  rapidly  evolved.  If  1 
specimen  cif  bkiiching-powder  be  very  moist,  it  generally  contains  m 
over-proportion  of  the  deliquescent  calcium  chloride,  and  b  correa 
ingly  unable  to  liberate  chlorine. 

The  experiments  of  J.  R,  Duggan'  indicate  that  the   hypocWori 
are  among  the  very  hcst  of  our  practical  germicides.      He  found  that  o 
of  one  per  cent,  ( 1  part  to  400)  of  chlorine  as  hypocfilorite  is  an  efiecti 
germicide  even  tilien  allowed  to  act  for  only  two  minutes  ;   while  0.06 
one  per  cent-  (6  parts  to  10,000)  will  kill  the  spores  of  B.  anthracis  ai>d 
B.  subtilis  in  two  hours. 

Bleachiug-pcjwder    usually  contains   from    tweniy^five    to    forty 
cent,   of  available  chlorine.      For  most  purposes,  a  solution  made  vilh 
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I  part  oi  this  preparation  to  100  parts  of  water  ib  strong  enoug:b,  for  it 
will  contain  from  0,35  to  0.40  of  one  per  cent  of  chlorine  as  hypo- 
cliluntc.  As  is  stated  above,  the  bma]lf:r  of  theatf  quantities  is  suf- 
ficient to  destroy  spores  almost  instantly.  Tfierc  are  very  few-  purposes 
Lo  which  disinfectants  aro  applied  that  arc  not  fulfilled  by  this  ^oluiion 
of  T  10  100  of  bleaching- powder.  It  is  not  dangerously  poisonoiis,  is 
said  not  to  injure  clothing,  bedding,  etc,  and  is  very  cheap,  since  bleach- 
ing-pow'der  is  worth  only  about  live  cents  per  pound.  Fa^  the  destruc- 
tion of  disease-gfrms  in  nriTte./ecai  discharges,  spu/uni,  etc.,  a  saiurai^d 
solution  q/  hleaching-powdtr  appears  to  be  in  alt  respects  the  hest  disinfed- 
ani  knaufit :  for  the  purijicatien  of  ccsspoeis^  sewers,  onimiiar  receptacles  y 
or  0/  masses  of  infected  filth,  chlorinated  lime  stands  eU  the  head  of  known 
gertMicides.* 

Liquor  Sod-e  Chlorate.  U.  S, — Sciutu^i  of  ChlortT^aUd  Soda,  or 
Lafiarrague's  Sohition^  is  made  by  triturating  chlorinated  lime  wilh  a 
solution  of  sodium  carbonate.  It  is  a  greenish -yellow  liquid,  having  a 
slight  odor  of  chlorine  and  a  sharp  saline  taste.  It  contains,  among 
other  substances,  sodium  hypochlorire,  and  possesses  the  therapeutic  and 
disinfectant  properties  of  the  chlorinated  compound.  Owing  to  its  hquid 
form,   its    comparative  freedom   from  odor,   and  its  depositing   sodiarn 

*  There  are  not  many  aflaiia  in  Life  in  which  ttit  public  tmvt  bt^n  so  ^upeiabunJanlly 
fleeced  A^  in  Ihe  mailer  of  difiinfettiun,  A  mml  eicEiaurJinary  pari  of  [his  awincllmg  Ls 
the  esiie  wiih  which  disllnEuLahtd  TUvmbers  of  the  mtdica.!  prottsaion  liave  niven  certjli- 
cnte«  of  efficiency  anJ  value  tu  compafaii^dy  ititrrt  aiiJ  etirnurdmarlly  eipenbive  pro- 
pritiary  comptnjiids.  Oddly  enoiiKb,  ihe  cat  that  hus  drawn  the  chcijinuts  uui  ut  Ihe  lire 
fw  avarlcloua  m^inuJacLurera  has  not  even  had  the  aciihc  tuoiitll  liii^Diloruf  Iti^own  paws 
whBn  burning!  There  fs  no  proprietary  disinfeciani  whose  value  roTTE^pandn^llh  Its 
selling  prfct.  The  following  cable,  talccn  TruriL  an  article  by  A.  W  Harlan,  of  Chicago, 
was  compiled  some  years  since,  bui  ii  IjdleveJ  Xa  be  *itill  pTUCiically  carrcci :  of  course. 
In  it  iHie  unll  is  u&ed  tliroughuul'  The  cust  leprestnts  the  same  ^emilclda]  [xiwer 
throLiEhouE. 


Name.  Full  Coat, 

Corrofiive  aubLimete fo.r»/l 

Chlorine oiA 

Copper  aulphaie    ..,.,,,      ,01 A 
Mercury  biniodide     ......      .t:a\ 

Mineral  acids -      -oj^ 

Hrottiine    ----- -oS 

Ammonia  gas .\z\ 

Chlorofflrm  .     .     .     , 14^ 

Chromif  acid     ........      -is 

Pota£flium  chlorate    - i6t 

Silvenodide, -w> 

Picrif  acid ,      -*># 

lodinp  . -    -    -      .aij 

Silver  mtrnle      ........       .^t\ 

PoiosBiun  permanganAte  .    ,    _    .      -jo^ 

Carbolic  acid J4i 

BetiTOic  acid -    ,    .      ,56 

Salicylic  acid -69 

Osmic  acid    .     ^    - ,    4-S^A 

Thymic  ncid  ...         .    .    .    4. So 

Anhydrous  pruBiic  acid     .    .    -    -  n^oo 


Nam*.  Fuli  Coat, 

Corrosive  snbliniale      ,     .     ,     ,     .    fo.ao^ 
Liirle'5«ol.  phenyl    ......     ij.oo 

FUlypercerit-chlor  tiac,5qu]bb'&  35-oo 
FeuclitwanBEr'B  disinfectant  .  .  35,00 
PhCnol  Bodtqae  {Hance  Bros,    & 

While}.  .......    5100 

Platt'fl  chlandea   .......    ttoa 

Girandin  ...,,..     80.00 

WilliflitiiiQH-5  Mnitary  fluid  .    ,    ,    8000 
Bromo-f^hloraluiti      ......    S0.00 

Black  man's  di&infectBTit   ....    95.00 

Sqalhb'fl  solnhon  impure  carbolic 

acid.  -  .  .  .  ,  -  .  .  11350 
^irchardl's  disinfectant  .  .  .  .1^50 
Phfool  iiodlque,  Frrncti  ,  ,  .  .  ass  00 
Llalerine      .    .     .    ,    .    ^    .    .    .  495.oo 
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chloride  on  rvapomtioxiH  il  is  the  most  deganc  uF  all  the  chlorine  prepa- 
rations for  use  in  the  sick-rcx^in.  Properly  diluted,  Labarraquc's  solution 
may  Ix^  employed  for  ail  the  therapeutic  purposes  for  which  clUorioc 
water  is  used.  The  dose  is  hs\(  a  llitidrachm  loiwo  fluidr^clims  (2—7  Cc) 
in  half  a  tiimblerfui  to  a  tumblcrlLl  oF  water. 


ACIDUM    SULPHUR03UM— SULPHUROUS   ACID.    U.S. 

A  somewhat  elaborate  study  ol  the  action  ot  the  sulphites  upon  v 
lebrata  has  beer  made  by  Pfeifier,"  who  finds  that  they  are  poisonov 
when  in  ver^^  large  doses,  but  that  the  ntpidity  with  which  they  <re 
oxidized  into  the  sulphate  frequently  brings  about  sudden  recovery  Ift 
the  deepest  condidon  of  poisoning.  Tn  sufficient  amount  they  are  sm4 
10  paraJyzc  the  blood-vessels,  the  heart,  and  the  respiratorj'  appajatus. 

Sulphurous  acid  and  its  salts  arc  most  efficient  in  destroying  the  lev 
fonns  of  life  which  are  connected  with  putrelaction  and  formentstioQ, 
and  for  this  reason  are  preservatives  of  oiganic  matlcra  ,  they  are 
among  the  oldest  of  disinfectants,  having  been  used  as  long  ago  as  i77> 
but  recent  experimental  evidence  indicates  that  they  h^ve  not  the  great 
superiority  which  baa  been  attributed  lo  theia 

According  to  the  experimenis  of  Slemt>erg,  I  volume  of  sulphurous  add  ^ 
in  100  volumea  of  air  is  sufficient  to  di^niect  dry  vaccine  matter.  As  tixese  expcrt- 
mcnts  are  in  accord  with  older  cbsertalions,  they  may  be  considered  si»  cotfrert. 

According  to  Wertiitz,  the  action  uf  jjepiin.  of  plyalin,  of  invertin.  and  at 
diastase  U  prevented  by  the  presence  of  an  aqueous  solution  ol  SO»  ol  t  :  IJ17  to 
I  ;35oci  (by  weight)  ;  while  the  .iction  of  rayrosin  and  of  emulsin  is  netilraJiied 
by  1  ;  j],coo.  Wertiili  further  says  ihaf  strips  of  woollen  or  cotton  goods  satuntod 
with  putrefactive  mailer  are  dbdidected  by  expusure  of  from  lour  to  six  huur^  to  «b 
atmcKphere  confining  *oiir  per  cent,  of  sulphurous  add  gas.  The  \-efy  elaborvtt 
experiments  of  Koch,  ot  Wolffliugel,  and  of  Stemberg  have  shown,  howrrar. 
that  when  the  infectious  material  contains  spores  sulphur  dioxide  ts  of  wry  litlk 
efiidcncy. 

Sulphurous  acid  may  1^  produced  very  cheaply  tjpoo  the  large  aok 
by  the  burning  of  sulphur,  and  its  vapor  when  throft-n  with  steam  into 
the  hold  of  a  vessel  mixes  with  the  water  of  the  vessel  and  with  the  con- 
densing steam,  and  so  penetrates  into  all  the  cracks  and  places  where 
the  disease 'germs  may  have  found  resting-places-  It  does  not  readily 
undergo  decomposition  ;  its  ordinary  salLs  are  germicidal,  and  it  h  still 
relied  upon  (or  the  disinfection  of  infected  ships.  On  the  other  fund, 
an  ordinary  room  it  does  not  find  water  in  which  to  dissolve  ;  it  is  liable 
seriously  to  impair  clothing,  bedclothing,  and  other  organic  tnaterial  fif 
value  ;  and  as  formerly  made,  by  burning  in  a  pimple  iron  pot,  it  WA 
ineffective  :  so  that  the  purification  of  apartments  by  burning  sulphur  in 
the  house  has  been  entirely  displaced  by  formaldehyde. 

The  sulphites  and   bisulphites  have  been  largely  employed   to  amsit 
or  control  fermentation,  and  are  useful  in  saturated  solution  in 
para^tic  diseases  of  the  slcin. 
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DISINFECTANTS. 


CORROSIVE   SUBLIMATE. 

Tn  1S70  John  DougaU  announced  that  corrosive  aublimaie  i  part  in 
6500  would  kill  spennatoizoa.  and  i  pari  in  6000  irhisofia  ;  the  later  re- 
searches  of  Koch,  Jalan  de  la  Croix,  and  Sternberg  liave  more  than 
confirmed  this  result,  and  shown  that  corrosive  sublimate  h  one  of  the 
most  poweHul  of  known  germicides.  Micrococci  and  bacilli  in  active 
growth  without  spores  are  killed  by  solutions  of  1  in  30,doo,  while 
solutions  of  r  in  1000  will  rapidly  destroy  the  spores  of  B,  anthracis 
and  B,  subtilis-  Results  contrary  to  these  have*  it  Is  true,  been  obtained 
by  Klein,  of  London^  who  asserts  that  a  one  per  cent,  solution  of  the 
mercuric  chloride  is  no  more  a  germicide  than  is  vinegar ;  but  the  evi- 
dence to  the  contrary  is  so  strong  that  it  seems  almost  a  certainty  that 
there  was  some  error  in  Klein's  experimeni.  According  to  the  detailed 
experiment  of  Koch,  the  spores  of  B.  anihracb  are  absolutely  incapable 
of  germinating  in  a  protetd  solution  it  as  little  as  i  part  of  corrosive  sub- 
limate in  300,000  be  present.  Sternberg  confirms  the  experiments  ol 
Koch,  and  it  would  theoretically  appear  that  1  part  of  corrosive  subli- 
mate in  100,000  b  sufficient  to  destroy  germs  in  a  mass  of  tilth,  pro- 
vided the  filth  is  so  situated  that  the  corrosive  subiimate  will  remain  in 
contact  with  it  for  some  lime.  It  must  be  remembered,  however,  that 
corrosive  sublimate  is  so  readily  decomposed  by  ammonia  and  other  sub- 
stances usLially  present  in  a  mass  of  hlth  thnt  it  is  not  available  for  disin- 
fectant purposes  on  a  large  scale;  even  when  the  amount  of  organic  matter 
is  small,  the  usefulness  of  corrosive  sublimate  is  often  destroyed  by  its 
chemical  instability  :  thus,  it  should  not  be  used  lor  the  destruction  of 
germs  in  fecal  discharges,  A  standard  solution  of  i  part  in  looo  may  be 
used  for  bedding,  which  can  be  soaked  in  it,  for  washing  the  floors  and 
walls  of  infected  apartments,  and  for  disinfecting  the  hands  of  surgeons 
and  gyn.-ecologists  ;  after  the  corrosive  sublimate  has  done  its  work  it 
should  be  removed  by  free  washing  with  pure  water.  Even  in  the  cases 
just  spoken  of  corrosive  sublimate  is  often  inferior  to  formaldehyde. 

FORMALDEHYDE. 

FortH(t!dehyde,  fortnyl  ovfi^nnaiy  is  a  gaseoxas  body^  which  is  obEained 
by  the  oxidation  of  methylic  alcohol  at  moderately  high  temperature, 
as  by  passing  the  vapors  over  red-hot  metal  or  carbon.  It  readily  dis- 
solves in  water  and  alcohol,  forming  a  colorless  fluid,  having  a  peculiar 
odor  and  an  exceedingly  irritating  taste. 

Formalin  is  a  forty  per  cent,  aqueous  solution  of  formaldehyden  pro- 
tected by  a  trade-mark  name ;  a  similar  forty  per  cent,  solution  J5  sold 
as  lonnaldehyde.  The  fifty  per  cent,  solution  would  be  more  convenient, 
but  undergoes  decomposition  and  becomes  turbid  upon  statiding.  The 
physiciiin  in  presrrihing  should  order  simple  solution  of  formaldehyde  to 
nave  the  expense  attaching  to  proprietary  remedies. 

pHYSlOLOGtCAL  ACTION, — Lccai  AcHon. — Abs/>rption  and  Elimina- 
Hfm, — Formaldehyde  is  an  intensely  active  local  irritant,  producing  even 
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when  in  very  mirute  amount  in  th^  air  violenl  irritation  of  the 
lory  mucous  membrane,  or.  it  may  be,  fatal  pulmonary  inflammatic 
It  is  3  powerful  germidile.*  It  Is  also  a  very  active  coagulant  of  albu- 
min and  gelatin  wlien  in  at  all  concentrated  form  :  and  when  added  to 
blood  it  causes  an  immediate  coagulation,  u'ith  a  serum  so  strongty 
colored  red  as  to  suggest  destruction  of  tbe  red  blood -corpuscles,  though 
it  may  be  that  the  color  is  due  sirnply  lo  the  squeezing  out  of  the  corpus- 
cles irom  llie  cloL  According  to  Mosso  and  Paolettt/"  however,  vbCQ 
added  in  a  very  dilute  form  lo  an  albuminous  solution,  formaldebyde  noc 
only  does  not  coagulate  the  albumin,  but  so  acts  as  to  prevent  the  coagu- 
latioTi  of  albumin  by  heat,  U  is  therefore  capable  of  absorption,  and 
the  statements  made  that  the  urine  passed  by  animals  lo  which  it  is  giv«fl 
even  in  moderate  quantities  U  incapable  of  putrefaction  indicate  that  it 
is  not  only  absorbed,  but  also  eliminated  unchanged  from  the  kidneys. 

General  Effects. — The  immediate  violent  iniiation  produced  by  for- 
maldehyde is  so  great  as  to  forbid  either  accidental  or  purposive  poisoning 
by  it.  and  we  know  of  no  case  in  which  it  has  caused  in  the  human  being 
symptoms  other  than  those  of  local  irritation.  Its  general  influence  upoo 
the  higher  animals  is  feeble. 

Thilat"  states  thai  sixty-six  centigrammes  of  fonnalin  per  kilogramme  given  to 

the  guinea-pig  are  noi  mortal,  althckugh  the  urine  passed  by  ifie  ariimal  is  locapabli^ 
of  putrefaction ;  whilst  the  intravenous  injedjon  of  thirty-eight  rsntigracnmes  pef 
kilogmmme  causes  in  the  nibbit  no  pronounced  £>inptoms.  According  to  Momo 
and  Paoletti.  fifty  cubic  cenliErammes  per  kiltiEiammc  injected  hypodermically  pro- 
duce in  the  ctog  severe  poisoning,  with  fall  ol  lemperamre,  ending  after  many  dap 
in  d«ath ;  the  ^ame  amount  given  by  the  stomach  causes  in  the  dog  violent  ccn- 
vulsions,  general  rigidity,  salivation,  and  in  a  short  time  death,  preceded  by  stupor 
and  unconaciousneas- 

The  fact  noted  by  Mosso  and  Paolettij  that  formaldehyde  produces 
less  severe  symptoms  when  given  hypodermically  than  when  taken  by 
the  stomach  in  the  same  dose,  demonstrates  that  the  symptoms  laused  by 
it  are  largely  the  outcome  of  its  local  action. 

According  to  Mosso  and  Paoletti,  small  doses  cause  rise  in  the  blood- 
pressure,  probably  as  the  result  of  peripheral  contractions  of  tfae  arteries: 
whilst  toxic  doses  depress  the  circulation  and  so  act  upon  the  blood  thai 
on  exposure  it  coagulates  instantly,  with  the  separation  of  a  dai^k  red 
serum. 

The  discovery  by  Trillal.  in  1888,  that  formaldehyde  b  a  poweiiul 
germicide  has  been  abundantly  confirmed.  In  activity  it  probably  ranks 
close  to  corrosive  sublimate. 
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In   A   labulatcd  statement  o(    the   results  obtained  by   DUmemus   ohsrrven, 
Marion^'  shows  that  t  part  ol  formaldehyde  in  la.coD  will  kill  mEKt  bacteria  U  to/t 


*  FummliJehyde  alsa  has  a  very  powerful  InAuence  on  rariQos  forms  of  orriLlik 
moLier:  j  part  in  hMjd  cwnplettly  decoloriies  wiuc.  prcdpitiitiaB  citiactivt*  mitA  mlorlnc 
nmtlers. 


contact  be  prolonged  ;  and  it  seems  to  be  at  present  cfxnmonly  thought  that  as  a 
^ncral  germicide  it  l3  equal  in  power  to  corrosive  sublimate^  Some  of  ihc  Uter 
repoft^t  ^  those  of  K.  Widker,'^  indicalc*  howevt^,  that  it^  strength  i^  Le^  tlian 
that  of  corrosiv'e  sublimate,  though  very  much  greater  than  that  ol  carbolic  add  OT 
jiay  of  the  ordinary  disinteciants  used,  its  one  per  cent,  solution  destroying;  al) 
palho^netic  spores  within  an  hour.  According  to  the  experiments  of  Aronson 
aniJ  of  Burkhard,'*  it  not  only  is  a  germicide,  but  alao  has  ihe  power  of  destroying 
the  loxins  of  diphtheria,  of  tecanus,  and  prohsbly  of  other  diseases. 

Therapeutics.- — On  account  of  the  safety  connected  with  its  use,  itt 
activity,  its  permanetjct:  of  constitution,  and  its  lack  of  deaiructive  action 
on  vegetable  and  animal  substances,  lormaldehydc  is  probably  the  most 
reliable  and  the  most  generally  useful  of  all  the  germicides  when  it  is  not 
nec<fssary  to  i>ring  the  agent  in  contact  wilh  the  human  body.  It  does 
not  aficct  either  the  color  or  structure  ot  clothing  or  other  materials  in 
common  use.  Its  vapor,  being  ol  low  specific  gravity,  mixes  readily  with 
the  air,  and  penetrates  loose  fatjrics  much  more  dcejjly  than  does  any 
other  known  germicide. 
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Using  an  apparatus  inveDted  by  hitnseh  for  the  production  of  formaldehyde 
direttly  from  methylic  alcohol.  Trillat  found  that  It  was  possible  completely  m  dis- 
infect rooms  and  ttie  furniture  contained  therein  in  six  hours,  t>y  the  consumption 
of  from  four  to  six  litres  of  the  alcohol  for  each  three  hundred  cubic  metres  of  the 
room.  !n  iBgsVan  Ermengen  and  E.  Sugg  '*  sterilized  in  a  room  books  and  other 
small  objects  containing  the  yerms  of  diphtheria,  lubercuIosisH  scarlet  fever,  small- 
pox, etc.,  by  means  of  formaldehyde  evaporated  from  lLs  water>^  solution  in  eudi 
quantity  that  there  was  about  the  value  of  five  cubic  centimetres  of  formflldchyde 
in  one  litic  uf  aJr,  and  in  i8g6  it  was  demonstrated  by  E.  G-  Horlon  "  that  Jniccled 
biKiks  shut  up  in  a  dcksed  space  could  be  disinff^etl  In  fifteen  miniiips  by  the  vapor 
of  commercial  formalin, — one  cubic  centimetre  of  the  formalin  lo  three  hundred  cubic 
centimetres  or  lessof  air,— and  that  the  books  were  not  in  any  way  injured  by  the 
process-  More  recently  tl^ere  has  been  abundaiiC  cunfirmation  as  tj  ttie  activity  of 
formaldehyde,  which,  when  properly  used  in  u  room  with  moistened  air,  fails  only 
when  the  objects  are  so  dense  or  in  such  mass  that  they  cannot  l>e  penetrated. 

in  disinfecting  an  apartment,  windows,  doors,  chimneys,  ventilators, 
and  similar  openings  should  be  lighdy  closed,  whilst  tbe  air  should  be 
made  to  contain  at  least  one  per  cent  of  formaldehyde  gas,  and  al  the 
end  of  twenty-four  hours,  when  the  apartment  may  be  opened,  should 
still  be  strongly  impregnated.  The  gas  may  be  obtained  by  die  pulver- 
isation of  formalin  or  other  solution  of  formaldehyde,  but  not  by  the 
simple  evapo  ration  of  the  solution,  since  the  form  aid  ebydc,  upon  the  appli- 
cation of  heat,  becomes  largely  polymerized  into  a  solid,  ^ara/ij^Tw,  which 
gives  ofT  formaldehyde  slowly  and  In  small  quantities.  It  is  stated  that 
the  addition  of  glycerin  to  the  solution  of  forniaklchyde  prevents  the 
polymerization  by  heat  of  the  formaldehyde,  so  that  the  so-called  ^/yftr- 
formtdin  (formaldehyde  thirty  parts,  water  sixty  parts,  glycerin  ten 
parts)  B  preferable  to  the  watery  solution,  although  its  use  has  the  dis- 
tinct disadvantage  of  leaving  many  articles  in  the  room  sticky  from  a 
coaling  of  glycerin. 
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Notwithstanding  the  convenience  oi  the  solutions  oF  fonualdehydt, 
the  prices  at  which  Lhese  solutions  are  sold  and  the  ease  with  which  !or- 
maltlehyde  is  formed  directly  From  nitthylic  alcohol  make  the  use  of  one 
of  tlic  various  commercial  formaldehyde  lamps  which  produces  the  gas 
automatically  much  cheaper  as  well  as  probably  more  elective  for  the 
purposes  of  disinfecting  on  3  large  scale-  By  standing  the  lamp  m  a  large 
iron  pot,  all  possibility  of  danger  from  fire  is  avoided,  and  the  apparatus, 
once  charged  and  started  in  a  dosed  apartment,  may  be  allowed  to  con* 
tinue  its  wort  undisturbed  until  the  disinfection  is  completed.* 

The  intense  activity  ol  formaldehyde  as  an  irritant  greaUy  intcrfeTCS 
with  its  use  upon  the  human  body^  The  application  to  an  ulcerated 
surface  of  even  its  one  per  cent*  solution  causes  intense  pain  lasting  for  a 
considerable  length  of  time.  Nevertheless,  formaldehyde  is  employed  to 
a  considerable  extent  by  practical  sut^eons  in  cases  of  tubcrcuiar  a^scessa, 
infected  •wounds,  and  in/vctious  injiammeitions  of  the  miuous  membrane. 
In  many  instances  it  is  better  to  apply  a  strong  solution  once  or  twice 
than  to  use  a  weaker  solution  more  frequently,  although  a  one  to  five 
per  cent,  solution  is  spoken  of  by  various  surgeons  as  singularly  eficclive. 
By  the  previoiis  application  of  cocaine  the  pain  normally  produced  by  the 
formaldehyde  may  be  prevented,  and  there  b  no  danger  of  systemic 
poisoning  by  even  the  strongest  solution.  The  two  per  cent  solution  of 
formaldehyde  is  very  effective  for  the  disinfecting  of  ihe  hands  of  the 
surgeon,  but  has  been  found  too  irritaEing  to  be  practical.  A  one  to  two 
per  cent  solution  is  sometimes  employed  lor  the  rendering  of  instruments 
aseptic,  but  its  use  is  usually  less  convenient  than  that  of  a  simple  cham- 
ber in  which  by  means  of  heated  paraform  the  instnimenS  may  be  disin- 
fected. It  is  staled  that  by  the  employment  of  this  apparatus  instruments 
contained  in  a  chamber  one  cubic  foot  square  may  be  absolutely  disin- 
fected in  fifteen  minutes  by  the  evaporation  of  tive  grains  of  paraiorm  at 
a  cost  of  one  cent. 


PAKAroRU.  or  polymerised  formaldehyde,  is  a  colorless.  ciystallLne  powder. 
intutluMe  in  w:iier.  of  very  ^mble  consEilutioa.  which  when  heated  slowly  gi\¥S  off 

formaldehyde  gas. 

Although  it  was  at  first  supposed  that  formaldehyde  aflorded  an 
almost  ideal  substance  for  the  preservation  of  pathological  material,  ex- 
perience has  shown  that  its  usefulness  is  lessened  by  grave  difficulties. 
The  injection  of  the  cadaver  with  the  one  per  cent,  solution  usually  suf- 
fices for  preservation,  and  the  injected  body  may  be  kept  indefinitely  in  a 
solution  of  formaldehyde,  provided  it  be  not  allowed  to  float  upon  the 
top  and  become  mouldy.  The  emanations  from  such  a  cadaver  are,  how- 
ever, very  irritant,   not  only  to  the  hands,   but  also  to  th^  respiratory 

*  There  atp  ct  mirnber  of  (Iiesc  lampa  upan  (he  markd,  but  according  to  Cdwaf-j  )I. 

Squibb.  Jr.,  the  itinipff^t  and  l:^eQpe«[  ic  that  origmsiLly  deuined  by  Sidney  RfluscbFfitvrg 
foriht'Npw  Yutfc  hospHale.  For  n-c«il  mformation  and  discussion, see  Squibb*s  Epk^m- 
frfv^  Jenuary,  \goa. 
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IDUCDU5  membrane  al  iUc  director,  and  ihc  great  rigidity  produced  in 
ihe  body  by  the  formaldehyde  often  interferes  with  the  employmcjit  oi 
the  cadaver  lor  purposes  oF  d em onsi ration, 

Xinsrrh'ng' 5  Solufion  is  highly  recommended  Jor  the  prewruation  o!  patholog- 
ic*^] specimeris  without  change  oE  eolor^  provided  the  specmien  in  the  solution  be 
stored  in  the  darlv,  as  ver>'  few  pigments  resist  the  chemical  inflyenct  of  the  $tm- 
rays  in  a  moist  vehicle.  The  microscopic  slruclure  of  Uie  specimen  is  said  to 
remain  indetiiiitely  unaheTtd.  The  solution  and  metho<l  of  using  are  as  follows  l 
lurmaldehyde  ( forty  per  cent-)j  seven  hundred  ,-md  Jifty  cubic  cenlimetres  i  distilled 
water,  one  thousand  cubic  centimetres  ;  potassium  nitrate,  ten  gramnics  ;  potassium 
aceUtc,  thirty  grammes.  The  lieairt.  kidney,  and  brain  arc  kept  during  a  pericM^  oE 
twenty- lour  houni  m  Kaiserling's  fluid,  though  no  harm  ii  Jonc  if  ihey  remain  thirty- 
six  to  forty-eight  hours.  The  specimen  Ls  then  ir.-miiferred  to  alcohol  of  eighty  per 
cent.,  where  it  should  remain  ior  not  longer  than  twelve  hours,  SubBoqncntly  it  is 
to  be  put  in  alcohol  of  ninety-five  per  cent,  for  two  hours,  and  finally  preserved  in 
a  miKiure  of  equal  parts  of  water  and  glycerin,  to  which  thirty  p^irts  of  pota^um 
acetate  have  been  added. 

According  lo  Orth,"  Uie  addition  often  parts  of  a  forty  per  cent,  formaldehyde 
solution  to  one  huixJrcd  parts  of  Muller's  solution  greatly  increases  the  preserving 
and  har^lening  ai:iion  of  that  solution.  As.  however,  the  comiK>imd  sulutitui  1>egjns 
lo  decompose  in  two  days  after  [t«  miiElng,  it  must  be  freshly  made  at  Ihe  time  of 

In  minute  quantities  (r  to  75,000  or  50,000)  formaldehyde  has  been 
used  for  the  purpose  of  preserving  milk*  In  this  proportion  it  does  not 
falter  the  taste  of  the  milk,  and  probably  does  not  affect  it  in  any  way 
sufficiently  to  injure  persons  of  good  digestion.  It  has  been  shown, 
however,  by  A.  G.  R.  Foulertoji  that  the  mi)k  is  niadi?  more  indigesti- 
ble, and  in  the  case  of  infants  the  matter  might  be  serious.* 

For  the  destruction  ol  germs  in  or  upon  the  human  body  a  large 
cumber  of  substances  are  employed  by  surgeons.  The  germicidal  power 
of  many  ol  these  is  slight  and  often  subordinate  to  other  physiological 
■activities,  so  that  they  hax'c  been  considered  under  different  headings  in 
'previous  chapters  of  this  treatise.  The  substances  still  to  be  spoken  of 
'liere  are  rcJiJily  diviited  into  two  sorls  :  thtme  which  not  niify  act  as 
gcrtnicides  but  also  destroy  organic  tissue,  and  those  which  are  simply 
germicidal.  Of  substances,  however,  which  unite  germicidal  with  de- 
structive properties  only  Iwa  recognized  by  the  Pharmacopteis  are  em- 
ployed by  the  practical  aurgeon, — namely,  potassium  permanganate  and 
hydrogen  dioxide. 

I     POTASSIl    PKRMANGANA&— POTASSIUM    PERMANGANATE.   U,  B. 

This  salt  occurs  in  slender,  prismatic  crystals  of  a  dark  purple  color, 
inodorous,  of  a  sweedsh,  disagreeable  tasLe,  and  forming  willi  water  a 
.solution  varying  from  a  purplish  black  to  a  beautiful  reddish  lilac,  accord- 
»ing  lo  the  strength.  When  kept  dry,  and  not  exposed  to  the  atmosphere, 
[potassium  permanganate  is  a  permanent  salt,  but  whenever  in  solution  it 
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is  brought  into  contact  with  an  organic  body  it  at  once  gives  up  lis  oxy- 
gen to  the  latter  and  is  convcrtf^d  into  pocassa  and  black  manganese  oxide. 
The  destructive  power  oF  this  salt  b  beyond  question  ;  but  at  the 
same  time  this  power  is  very  limited,  as  the  remedy  yields  up  its  own 
oxygen  and  becomes  ini.'rl-  According  to  the  experiments  of  George  M- 
Siernbergj^'  as  a  germicide  the  permanganate  is  potent,  o.ii  per  cenL 
(  1  part  in  833)  killing  the  micrococci  of  pus  in  two  hours.  It  aflords  A 
very  elegant  disinfectant  and  germicidal  wash  lor  Tvounds,  uUers^  o^ 
scfsses,  /did  osana,  oiorrktifa,  IrttcorrhtEti,  eic.  In  dilute  solution  its  local 
influence  is  stimulant  acd  beneficial.  When  employed  in  the  locni  ol 
powder  it  even  afiects  living  tissues,  acting  as  a  mild  caustic,  and,  as 
such,  may  often  be  apphed  with  advantage  to  shughing  nUers.  As  a 
wash,  the  strength  may  vary,  according  lo  circumstances,  from  one  to 
twenty  grains  to  the  ounce.  The  injection  of  a  strong  solution  of  potas- 
sium permanganate  in  the  immediate  neighborhood  of  venomous  bites 
is  said  to  be  very  elTective.*  The  action  of  the  permanganate  in  these 
cases  is  thai  of  a  destructive  oxidizant^ 

In  a  series  of  laboratory  experiments  we  have  determined  that  potas- 
sium permanganate  is  capable  of  destroying  many  and  prol:»ably  all  alka- 
loids, acting  very  rapidly  upon  cocaine  and  morphine,  but  slowly  upon 
strychnine.  We  have  also  found  that,  as  first  pointed  out  by  William 
Moor,"  administered  shordy  after  the  alkaloid  it  is  of  practical  value  in 
morphine -poisoning.  These  results  are  in  accordance  with  those  obtained 
by  other  experimenters,  and  with  numerous  recorded  cases  oi  opium-poi' 
soning.  The  ailegation  that  the  permanganate  is  capable  of  following  and 
neutralizing  the  poison  in  tlic  blood  la  extremely  improbable,  and  we 
have  found  that  the  hypodermic  injection  of  ihc  permanganate  in  the 
lower  animals  does  no  good  whatever  in  morphine- poisoning.  Indeed, 
when  the  permanganate  lias  been  use^i  freely,  liy  its  local  effects  it  has 
invariably  liastcncd  the  death  of  the  animal.  Neither  do  the  reports  of 
human  poisoning  sustain  the  value  ol  the  permanganate  given  hypodermi- 
cally  in  morphine-poiaoning.  The  permanganate  should  be  given  in  small 
doses  by  the  mouth  at  intervals  dur inj,-^  the  acute  stage  of  opium-poisoning, 
as  it  has  been  shown  that  there  is  a  continuous  excretion  of  morphine 
from  the  walls  of  the  stomach,  which  is  subsequently  reabsorbed  either 
from  the  stomach  or  intestines. 


Aqua  Hydrogenti  Dioxide.  U.  S. — Solviion  of  Hydrogen  Dioxide 
(Solution  of  Hydrogen  Peroxide']. — This  is  a  colorless,  odorless,  slightly 
acid,  aqueous  solution  of  Hydrogen  Dioxide  fH,0,  =^  33,9a},  containing, 
when  freshly  prepared,  abiinl  three  per  cent.,  by  weight,  of  the  pure  diox- 
ide, corresponding  to  about  ten  volumes  oF  available  oxygen,  li  was  div 
covered  byTMnard  in  1818.  It  consists  of  water,  to  a  portion  of  which, 
by  llie  presenring  to  it  of  oxygen  in  a  nascent  state,  an  additional  atom 
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of  tills  element  has  combined  with  the  hydrogen,  forming  the  dioxide, 
(HO),,  or  H,0, ;  a  small  amount  of  free  ocid  is  ahvays  Icfl  m  It  aa  a  pro- 
servative.  It  is  apt  to  undergo  decomposition,  and  should  be  kept  in 
a  cool  place,  and  not  loo  liglilly  stoppered,  pdriicuUrly  in  hoi  weather, 
lest  there  should  be  such  a  br[sk  evolution  of  osygen  in  a  conhned  apace 
as  to  cause  an  explosion.  Hydrogen  dioxide  has  been  employed  to  a  con- 
sidenihle  extent  in  the  arts  for  bleaching  and  cleansing  human  hair,  en- 
gravingSf  very  fine  text  lie  fabrics,  etc. 

Therapeutics. — The  ofiginal  statement  of  B.  W.  Richardson,  that 
hydrogen  dioxide  is  a  powerful  oxidizant  of  organic  matters,  is  undoubt- 
edly correct.  It  is  an  active  coagnlani  nf  albumin,  and  when  brought  in 
contact  with  mucous  membranes  or  ulcerated  surfaces  evolves  gas,  at  the 
same  time  forming  &  dense  white  coating.  With  pus  it  effervesces  very 
actively,  and  rapidly  destroys  the  corpuscles,  which  immediately  become 
granular,  lose  their  shape,  and  break  up  into  detritus.  It  is  also  a  power- 
ful deodorant,  quickly  oxidizing  hydrogen  sulphide  and  similar  gases, 
Further,  it  is  a  very  powerful  germicide. 

It  has  been  expenmemally  shown  by  Pane"  that  (i)  Hydrogen 
peroxide  in  a  solution  of  i  to  100  has  an  energetic  germicidal  power, 
(2)  The  solution  t  10  Tcxm  is  a  weak  antiseptic,  and  inferior  to  the  cor- 
responding solution  o(  corrosive  subllmdte.  The  solution  of  H,0,.  in 
nutritive  substances,  i  to  35^.  not  only  impedes  the  devdopment*  but 
after  some  days  kills  the  spores  of  the  hacilius  of  charbon.  ^3)  The  so- 
lution of  HjOj,  in  nutritive  substances,  from  1  to  352  to  5052,  impedes 
the  development  ol  the  spores  of  the  bacilli  of  charbon,  but  does  not  de- 
prive them  of  their  germinating  power  when  they  are  transferred  to  an- 
other nutritive  substance.  Thus,  oxygenated  water  in  nutritive  substances 
has  a  more  powerful  action  on  the  spores  of  the  bacillus  of  charbon  than 
has  corrosive  subhmatCi  since  the  spores  can  develop  freely  in  a  solution 
of  gelatin  of  1  to  looo  of  the  mercurial  ;  a  conclusion  which  has  been 
confirmed  by  Miguet  and  others. 

The  coat  of  hydrogen  dioxide  is  entirely  loo  great  to  permit  the 
use  of  it  as  a  general  antiseptic,  or,  as  has  been  proposed,  for  the  puri- 
fication of  water.  On  the  other  hand,  for  some  of  the  purprses  of  the 
sui^con  it  is  invaluable^  its  liquid  fortn  making  it  especially  adapted  to 
the  cleansing  and  disinfection  of  putrid  cavities,  deep  infected  tcottads, 
absiesses,  etc.  Its  influence  is  always  immediate  and  fugacious,  so  that 
it  cannot  replace  other  antiseptics  for  the  permanent  dressing  of  wounds, 
Theoretically,  it  is  capable  of  being;  used  for  the  disinfecting  of  hands  and 
instruments. 

As  a  local  application  in  specific  inflammations  of  mucous  mfmbrattes 
hydrogen  peroxide  is  of  the  grealeat  value.  In  scarlet /rfi'er  ^^^  diphihcna 
the  official  solution  may  be  applied  by  mop  to  the  pharynx,  often  with 
extraordinarily  good  results.  Diluted  one-half,  it  maybe  injected  into 
the  nasal  cavities  when  they  are  affected.  Injection  of  a  solution  of  from 
twenty  per  cent,  to  full  strength  has  received  commendation  in  the  treal- 
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ment  ol  gonorrhoea  and  €k<iHCfc.  Thco^clal  soluiiun  has  also  been  iiaei3 
with  alleged  great  success  as  3  locaL  styptic.  As  a  local  application  to 
mucous  memtsranes,  ihe  official  solution  may  be  used  ;  ihe  stronger  solu- 
tions arc  sometimes  too  irriutlng. 

As  an  internal  remedy^  hydrogen  dioxide  was  strongly  recommen 
by  John  Day  m  diaSeies,  ioit'  /ever^  and  oiher  typhoid  conditions. 
account  of  its  no n -absorbability,  however,  it  is  of  no  value  in  these  or 
other  tliscasea. 

In  H.  C.  Wood's  experiments  hydrogen  dioxide  was  found,  when 
irtjfried  intravenouslyn  to  produce  iuimedidte  wide-spread  coagulation  of 
the  blood  \  and  put  into  the  alomach  in  solution  it  must  destroy  ilsell  by 
acting  upon  the  organic  contents  and  secretions.  It  is  certain  chat  death 
has  been  caused  both  in  the  lower  animals  and  in  man  by  injecting  the 
^ution  into  the  pleural  or  peritoneal  cavity.  It  has  seemed  to  us 
probable  that  these  deaths  were  due  to  shock,  the  outcome  of  the  intense 
local  irritation  of  the  pleura  or  peritoneum,  but  the  cases  reported  by  E. 
G.  Janeway  suggest  thdt  they  have  been  caused  by  embolic  arrest  of 
circulation  in  the  nerve- centres. 
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In  the  case  reported  by  Laach."six  injections  into  the  pleural  cavity,  each 
t'uning  ci.S  cubic  centiinetr?  of  a  three  per  cenL  soltJlion  of  hydro^n  pcroudr. 
wffre  Eidminisirred.  but  dt  the  seventh  Uie  patient  cornplained  of  fainmess«  die  pulae 
fftUeil.  respirnii^n  IttCiJinf^  u[>|>ri!SSed.  aiiil  deal]]  occuaed  in  (en  minutes.  In  E.  G^ 
Janeu-ay's  case  collapse  wiih  lenipornry  heniiplegia  fo]lo*eri  immediarely  upon  ** 
injection  of  hydrogfin  peroxide  into  fi  snccubted  empyema.  It  must  be  rcmco- 
bcrtd.  however,  that  tliete  Are  on  record  a  number  of  caKS  in  which  mrrttioa  ol 
simpTe  wiiipr  intci  the:  pleural  has  pruduci^d  c:o]lii|>se.  paralysis^  or  ciinvul«on«;  sn 
that  It  appears  doubtful  whether,  atier  atl.  the  hydrogen  peroKrde  tis^lf  and  not  ibe 
fluid  containing  il  has  been  Ihe  cause  of  the  synipioms  in  the  case  jusl  ailuded  t<k 
On  Ihc  other  hand,  probabi|it>'  is  lent  to  the  theory  that  the  ^tnptoms  above  ^wkcn 
of  are  due  to  emboli  by  tlie  statements  of  Colasanti  and  Brugucila."  thai  hypodennic 
mjections  of  the  dtoxide  rapidly  l:il]  the  rabbit  by  causing  j^eneral  gaseous  oKygen- 
emboli  \  that  in  the  do^  they  produce  a  local  emphysema,  followed  by  cow, 
urobilinuriai  and  other  disturbances, 

The  purely  germicidal  drugs  used  about  the  body  which  have 
hitherto  been  discus^d  in  thui  work  are  as  follows  -. 


NAPHTALINUM— NAPHTAUN,  U.S. 
Naphtalin  is  a  hydrocarbon  ohuined  hy  the  fmciional  distitlatioil 
coal-tar.  or  sometimes  by  the  dry  distillation  of  organic  bodies.  Il  a 
a  white,  shining,  crystalline  substance,  fusible  at  176°  F. ,  insoluble  id 
water,  but  soluble  in  alcohol,  chloroform,  and  ether  It  is  poisonous 
the  lower  forms  of  life,  and  under  the  name  ol  tar  camp/u^r  it 
largely  supplanted  true  camphor  as  a  means  of  preventing  the  dcposi 
by  moths  of  ^gs  in  woollen  clothing,  and  the  destruction  by  insects  ia 
natural  history  museums,  etc.  In  internal  medicine  it  was  (^omr 
ago  brought  forward  by  Dupasquier  as  an  expectorant  Cbpecially  val 
IT*  chronic  hrotickiiis  with  a  large  amount  of  secretion.      It  lias  also 
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used  with  asserted  excellent  results  as  a  (anituide,  and  as  a  vermifuge  in 
cases  of  scai-worms,  when  it  should  be  given  by  injection,  from  fifteen 
grains  to  hali  a  drachm  in  two  or  three  ounces  ol  oiive  oil.  First  em- 
ployed by  Ros3bach,  of  Jena,  in  intfstinai  catarrh,  it  has  been  largely 
gfiven  in  all  forms  \A  iniestijiai  injlammaihn  and  in  typhoid /ever^  II  has 
also  been  used  externally  as  an  antiseptic  dressing,  and  as  a  local  appll- 
caiion  in  various  skin  diseases.  It  has  certainly  proved  effective  in  many 
cases )  but  has  been  supplanted  by  naphtol,  which  is  similar  to  it  in  action 
and  probably  more  efiective.  The  ordinary  dose  is  from  two  to  eight 
grains  (0.13-0.5  Gm.  )i  but  as  much  as  eighty  grains  (5.5  Gm.)  per  day 
are  said  to  have  been  given  with  good  results,*  It  is  best  administered 
as  a  powder  in  capsulcsn 

NAPHTOL— NAPHTOL.    U.S.     (BETA-NAPHTOL.) 

Nnphtol  is  a  phenol  which  is  present  in  small  quantities  in  coal-tar, 
but  is  usually  prepared  artificially  by  heating  naphtalin  with  sulphuric 
acid  and  fusing  the  resulting  naphtalin-sulphonic  acids  with  alkaline 
hydrates.  There  are  two  naphtols,  alpha  and  beta,  of  which  bela^ 
naphtol  is  ofihclal.  It  occurs  as  colorless  or  pale  bu9  crystalline  laminae, 
or  as  a  white  or  yellowish -white  crystalline  powder,  ol  a  pungent  but 
not  persistent  taste,  and  a  faint  odor  suggesting  carbolic  acid.  It  is 
permanent  in  the  air,  very  slightly  soluble  in  water,  very  freely  soluble 
in  alcohol. 

Therapeutics, — Beta-naphtol  was  introduced  by  Bouchard  and 
Maxiniovitch  Into  practical  medicine  as  a  germicide  which  might  be 
used  on  or  within  the  human  body  for  the  purpose  of  inhibiting  the 
growth  of  discase-gcnns.  It  appears  to  be  of  only  second  rank  as  a 
germicide,  but  to  have  value  on  account  of  being  nearly  free  from  toxic 
powers  in  relation  to  the  higher  animolsH 

Fliperimentfrs  are  somewh^it  at  vani^nfe  In  regard  to  ihe  exatt  germicidal 
power  of  beta-tiaphtol.  According  to  Boucherd  and  Maximovitch,  in  the  latxira^ 
lory  J  to  3000  will  kill  some  patht^^enclic  Kcrms  and  grciitly  rclard  the  growth  of 
the  bacilli  of  l>i>hoid  (ever  anJ  0/  luberculot-isn  whil.staboui  three  grains  \yzT  quart 
will  arresi  putrefacdon.  The  experiments  of  Sun'eyor  and  Harley^"  however, 
indicate  that  naphtol  is  1m&  active  as  a  germicide  than  1^  bismulh  subnitrate. 
Bouchard  and  Moxioiovitcht  in  contrasliDg  c?ipFnmcnts,  found  that  mercuric  iodide 
a  six  timea  more  antiseptic  than  beia-naphiol,  but  that  cartH)l[c  acid  is  five  times 
less  antiseptic,  and  creosote  four  times  le^s  antiESeptic.  The  loadc  dose  of  beta- 
naphtol  "vas  found  lo  be  ^.8  grains  per  kilo  of  the  animal,  makinif  it  two  hundred 
and  fifty-three  times  fess  powoncu^  thpn  mercuric  iodide.  At  this  mlc  the  poiacn- 
QUa  dose  for  an  orc^nary  nian  ^ould  be  bf^tueen  three  and  four  thousand  grains, 
lo  tht  aaimalji  killed  by  it.  death  look  place  throtigh  an  arrest  of  respiration,  the 
heart  retaining  its  activity. 

In  experiments  made  to  dctcnnJne  whether  digestion  would  be 
seriously  Interfered  with  by  beta-napbtol,  Clarke  found  that  it  has  a  very 

*  Pot  a  case  In  which  d^ht  ^niDs  of  pure  naphtalin  arc  aBirmcd  lo  have  caused 
violent  ffafllro-enteritla  ond  nephritis,  kc  Madimi  Record,  jEgS,  liil,  G4[. 
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distinct  retarding  in^uence  on  the  artiUcial  digestion  of  egg  ^bumm  bf 
pt[Jlic  fluids,  a  very  slight  effect  on  the  arliiicial  digestion  of  mitk  by  the 
aamc,  and   no  cdect  at  all  on  pancreatic  digestion  oJ  milk   or   alJ 
nor  on  the  conversion  of  stiirch  into  sugar. 

Externally,  l^eia-naphtol  was  first  used  in  iSSi  by  Kaposi,  of  Vii 
who  found  it  to  be,  when  in  soltttion  m  oil  or  ;ilcoho1,  markedJy  imunn|! 
to  the  skin,  i  part  to  loo  distincdy  affecting  fixentatotts  ^rupH/mx^  ani 
I  ro  T  ^  parts  per  loo  being  sufficient  to  provoke  tiitiearia  on  a  heahlt^ 
akin.  In  the  form  of  soap.  conUiDing  2  ports  per  too,  Kaposi  foucid  k 
useful  in  prjtrigo,  uhihy^tsUy  herpes,  zkxnifavus^  obtaining  in  many  cases 
the  best  results  by  alternating  this  soap  with  a  sulphur  soap,  and  avoid* 
ing  in  this  way  a  cumulation  in  the  system  wbich  he  believed  was  p<»- 
stble  by  the  absorption  of  the  drug.  The  practice  of  Kaposi  was  foUov^ 
b^'  cutnerous  dermatologists  with  success^  and  led  to  ihe  use  of  the  reta- 
edy  locally  in  inflammation  ol  the  mucous  tuetnbranes,  such  a^  antpadi- 
vitis,  chranic  /aryn^ifis^  alitU^  etc 

Bouchard  introduced  the  internal  use  of  the  drug  for  the  purposes  of 
dismfecting  pathological  cavities,  and  for  intestinal  antisepsis.  vspedaDjr 
in  typhoid  fever.     Following  Bouchard,  a  large  number  of  cliniciam  Ijkyt ' 
reported  e^ccellent  results  from  the  administration  of  the  drug-  in  fypJt^ 
fez'tr  :  \X  is  affirmed  that  it  lessens  the  diarrbtta  and  other  local  abdorai- 
nal  symptoms  both  in  adults  and  children.    The  remedy  has  also  come  into 
use  in  cases  of  dilatation  cf  the  stomach,  intestiiuU  dysfitfpsia.  diarrk^M,  , 
or  efy'sentery,  when  it  is  desired  to  check  fermentative  changes  in  the  jdi-  j 
iU(?ntary  canal  without  producing  the  astringent  or   sedative   effects  d  I 
bismuth  salts.     The  slow  injection   into  the   trachea,    drop  by  drop^  1 
during  a  half-hour,  of  two  hundred  to  three  hundred  cubic  cendmeOB  i 
of  its  solution  ( i  to  1000)  is  affirmed  by  Pignol  to  be  a  useful  pcocedoR  I 
in  pn^ittnontA.       Teissier   has  given  tt  intravenously  ;    others  liave  «- 
hibiied  it   by  the   mouth  in  epidemic  injluffusa  and  low  fevers  for  tie 
relief  of  albutninuria  -,  but  tliese  uses  of  it  are  of  doubtful  value.      Lai^ 
doses  than  from  three  to  four  grains  (o.  20-0. 25  Gm- ),  given  in  capwici  1 
every  two  hours,  are  apt  to  disturb  the  stomach.  , 

The  Eolloiving  fonnuEfe  may  be  used  ia  making:  solutions  (or  local  usr  t. 
Weak  soin/ion.  for  parts  in  which  muctjus  memhranes  are  expo^cfi  :  n^*li>l.  * 
gi^unme*  ;  alcohol  at  60"  F,,  1  litre.  2.  Ordinary  io/uiion:  naphlol,  15  gramnins  . 
alcohol  at  60*  F,.  r  litre.  3.  Strong'  so/aHtm,  for  touching  diseased  poniofM  of** 
skin,  ur  sc(JtJc  escoriatlona  ;  naphiol,  15  lo  500  grammes  per  litre.  4-  Soimii^fi' 
in/fy^fi/uj/ in/^ffiom.  or  ^/useif  i^tif  cavities :  ii^phtol^  5 grammes;  aicuhol  C 99*  1 
F.  I  33  grammes  ;  hoi  distilled  water,  to  make  100  cubic  crentimetres ;  filter,  tad 
warm,    A  few  drops  may  be  injected  into  indiiraUd  glands  or  absc<ssts. 


m 


Cabbolic  Acid,  at  one  time  the  most  used  of  all  the  gernudde* 
about  the  human  body<  is  ai  present  comparatively  little  employed,  (l 
is  still  used,  however,  in  the  strength  of  one-fourth  to  one  per  cent, 
especially  in  the  form  of  carbolated  vaseline,  as  a  local  applicfltioa  » 
wounds.    For  germicidal  power,  sec  page  555* 
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Homologous  with  carbolic  acid  are  the  three  isomeric  cresols^  orihQ- 
cresaf.  rttstacrcsol.  nni\ partu^reso/.  whose  InsolubiUly  long  prevented  tlieir 
use  03  practical  gcrmicido3»  but  ot  which  various  emulsions  Have  been 
put  upon  the  market.  Of  these  emulsions  the  most  Important  is  ereolht, 
in  which  the  crescil  is  said  to  be  suspended  by  means  of  resin  soap.  It 
has  been  asserted  that  creolin  is  not  poisonous,  Jessner  stating  that  he 
had  given  one  hundred  and  twenty  grains  (7,77  Gm,)  to  a  iron  without 
production  of  distinct  symptoms,  li  is  slmosi  certain,  however,  that  it* 
apparent  lack  o(  toxicity  depends  upon  its  no n -absorption,  due  to  insolu- 
bility ;  and  human  poisoning  has  been  caused  by  it. 

Bhter**  has  seen  restlessness,  anxiety,  nausea,  amWyopia.  and  a  tendency  to 
syncope,  with  a  peculiar  strong  laste  of  tea  or  smoke,  produced  by  Ihe  drug.  The 
unns  ifi  some  of  his  cases  wiis  darL  and  strongly  albuminous,  evidently  acute  ne- 
phritis having  set  Ja.  FtLesbur^^  delaib  acaaeof  a  thre^w^eks'-ofd  babe  wLio  was 
killed  by  thirty  drops  of  undiluted  creolin.  the  diief  symptoms  being  those  of  violent 
trritniion  ol  the  mouth  and  upper  respiratory  and  digestive  tracts.  Death  occurred 
chiefly'  through  indanunation  of  the  glottis^ 

As  a  germicidal  application,  creolin  has  been  used  in  the  strength  of 
froni  one-lourlh  to  one  per  cent,  solution.  Creolin  gau£e.  as  usually 
sold,  contains  from  five  to  ten  per  cent,  of  the  creolin,  Neudbrfer 
recommends  lor  local  application  to  infected  wounds  a  powder  composed 
ol  asbestos  with  twenty  per  cent,  of  creolin.  Locally  applied,  creolin  has 
been  largely  used  with  great  success  in  the  Irealmenl  of  scabies^  in  the 
form  of  a  five  per  cent-  oincmeni  with  vaseline.  In  ammonioiral  cystitis, 
washing  out  of  the  bladder  with  a  half  per  cent,  solution  of  creolin  has 
yielded  excellent  results.  It  also  seems  to  be  an  efledivc  local  appli- 
cation in  the  ireaimert  of  acide  and  chronic  dyst^ifcyy.  and  also  in  the 
cholera  morhus  cf  chUdrcn.  In  the  case  of  adults,  large  enemata  of  a 
one-half  of  one  per  cent,  solution  may  be  used  ;  in  the  case  of  infanta, 
the  strength  should  be  about  one-half  of  this.  As  a  local  application  in 
gonorrkiEa,  creolin  has  Ijeen  employetl  with  alleged  excellent  results 
both  in  the  form  oF  bougies  containing  half  a  grain  of  creolin  and  the 
injection  of  creolin  dissolved  in  olive  oil  (t  in  3),  For  washing  out  the 
uterus  after  later,  llie  strength  of  (he  solution  should  be  one  per  cent. 


LvBOL  is  a  brown,  oily  looking,  clear  liquid,  with  a  feebly  aromatic, 
cre<JSOte-like  odor,  which  Is  said  to  contain  fifty  per  cent,  of  cresols,  and 
to  form  with  water  a  clear  soapy  liquid,  and  to  be  mtsdble  also  with 
alcoho]  and  glycerin.  According  to  V.  Gerlach,"  it  is  more  powerful  as 
a  germiride  than  is  creolin,  and  yields  a  one  per  cent,  Boapv  solution 
which  may  be  used  for  the  purpose  of  surgical  disinfection  of  the  hands 
without  the  addition  of  soap.  Toxicol ogically,  physiologically,  and  sur- 
gically lysol  probably  is  almost  identical  with  creolin,  and  in  sufficient 
dose  it  may  produce  fall  of  teraperattire  and  general  depression,  with 
nephritis. 
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Cresoi_  Sal-ICVLate,  or  CrestUoI,  is  affirmed  by  Nencki  lo  undo^ 
decomposition  in  the  intestines,  yiddm^  crcsol  and  3alLc>-lic  acid.  It  I 
^id  to  act  very  mach  as  do«s  s^ol^  but  to  be  Less  poisonous  oa 
of  the  great  insolubiliiy  of  cresol 


ACEDUM    BORICUM— BORIC   ACID,    U.S. 

Bone  (or  Boracu)  acid  crystallizes  in  while  uansluceni  scali 
in  about  thirty  parts  of  cold  water,  much  more  soluble  in  boiling  witc^ 
which  on  cooling  precipitates  all  but  about  twent>'>three  grains  to  th| 
fluidounce.  Hot  glycerin  dissolve's  and  holds  upon  cooling  as  much  % 
three  drachms  to  the  fluidonnce,  B^rax  fSoDii  Boras,  U.  S-)  occun 
in  while,  flattened,  prismatic  crystals,  soluble  in  twelve  times  their  wci^ 
of  cold  Wilier,  A,  Dujardin  ^  slates  that  borax  is  incompatible 
alkaloids. 

Physiological  hc'x\os.— Local  Action,— \..o<:^\y,  boric  add 
when  in  concentrated  form,  discincily  Irritant  ;  in  dilute  solution,  stiai^ 
lant  and  antiseptic,  and  having  even  a  soothing  influence  upon  ninCD^ 
membranes.  Its  sodium  salt  even  in  concentrated  form  is  scarcely  irri 
tant.  The  germicidal  power  of  boric  acid  and  its  salts  is  too  U 
relied  upon  in  cases  of  serious  infection 


>llOU9  iMl 


In  1S74  Dumas  and  Schnatztea*"  announced  that  botasi  is  poisonous 
lower  Eunnsof  life.  In  Buchoh's*  experiments,  0.75  per  cenL  of  baric  add  w, 
found  sutficient  (o  prevent  the  development  of  bacierirL  In  tiie  «jtpanmenttif 
WalbH*"  a  two  per  cent,  solution  o|  b^inx  distinctly  ch«ck«d  the  pcilrefactioo  di  lo- 
lution  of  fibrin  ;  a  live  per  cent,  ^lution  kept  the  ^udon  Irtish  for  nineteen  da^ , 
Fre:^  niusde-fibrcs  from  oxen  were  kept  fresh  many  da>^  by  a  one  per  cmt  »lv 
lion,  SiemLeTg"  ftjund  that  boric  ^dd  aud  sodium  biborate  areinefRcient  ji«Evn^ 
destroyers,  but  bave  considerable  antiseptic  power.  The  experiments  oJ  5l 
have  received  corroboration  from  E.  Andrews." 


ii  Stmbtn 


AbsGrpa^m  and  EHminaUoit. — Boric  acid  and  ttsfiolubJe  salts  are  f^  ' 
idly  absorb^  and  lupidly  eliminaied  from  the  kidneys,  escaping  also  ict 
the  perspiration,  saliva,  and  fsccs  (Johnson). 

Qciur^l  Effuis.  — The  physiological  action  of  boric  acid  and  11 
is  very  feeble.  No  symptoms  are  produced  by  lar]g«  dofie^, 
according  to  Max  Griibtr  "  and  to  Johnson  ^  such  doses  act  as  a  dii 
and  according  to  Griiber  increase  the  eiimination  of  urc^  In  poiMoiB( 
by  the  acid  the  symptoms  have  varied  somewhat,  but  in  most  if  not  all  ti* ' 
cases  there  have  been  great  depression  of  spirits^  fall  of  bodily  l«nipm\ 
ture,  a  very  fccldc  pulse, — rapid  or  slow, — and  an  crythcniaious  eiu|^H 
accompanied  by  much  swelling  of  the  parts,  and  especially  aflcclUlcVj 
lower  extremities  and  followed  by  exfoliation  ;  nausea,  violent  vomitv^, 
and  hiccough  have  been  present  in  some  cases  ;  ecchymoses  have  bets 
noted  ;  the  mind  usually  remains  clear  until  late  in   the 


DISINFECTANTS. 


823 


de^th  has  been  preceded  by  coma,  with  disturbances  of  the  respiration 
and  involuntary  discliarges,* 

The  question  as  to  the  effect  of  the  continuous  admin istration  ot  borax 
is  of  importance,  in  view  of  its  use  as  a  preservative  of  food  and  as  a  con- 
tinuous remedy  in  epilepsy.  That  such  use  of  the  drug  may  Ik.'  harmful 
15  in<^catcd  by  the  experiments  of  H.  E.  Annett,"  who  found  ihal  five 
kittens  led  on  milJc  containing  eighty  grains  of  boric  acid  to  the  gallon 
all  died  during  the  fourth  week.  Any  deleterious  effects  produced  by 
these  continuing  doses  arc  probably  due  to  nephritis,  since  Jacob  Plaut" 
haa  shown  that  the  acid  may  produce  acute  parenchymatous  nephritis. 
Moreover,  Ch.  Ftr£  '*  has  noticed  in  the  long-continued  use  of  borax  in 
epilepsy  marked  irritation  of  the  kidneys,  with  albuminuria,  ending  in  one 
or  two  cases  in  uraemia  and  dealh.f 

In  experiments  made  by  H.  C.  Wood  and  E.  T.  Stewart,  enormous 
doses  were  required  Lo  afiect  the  frog  ;  they  depressed  the  spinal  ce[nre4 
and  produced  progressive  loss  of  voluntary  and  reflex  activity  without 
aflectirg  nen-e  or  muscle,  I  A  saturated  solution  of  sodium  quadroborate 
brought  in  direct  contact  with  the  heart  exercised  a  very  feeble  depress- 
ant influence,  and  when  injected  in  sufficient  amount  into  the  jugular 
vein  of  the  mammal  lowered  the  arterial  pressure. 

Therapeutics.— As  originally  suggested  by  Rosenthal, ■■  boric  acid 
has  been  found  to  be  an  efficient  remedy  in  trysiitts  with  ammoniacal  urine, 
rendering  the  urine  acid  probably  by  checking  the  tcrmcntation.  In  our 
own  practice  great  relief  has  been  obtained  in  the  cysttlis  of  spin&l  dis- 
€asf^  by  washing  out  the  bladder  with  a  few  ounces  of  a  saturated  solu- 
tion of  boric  acid  after  the  use  of  the  catheter.  The  acid  may  be  given 
in  doses  of  ten  grains  (0.6  Gm. )  three  to  six  times  a  day ;  the  salt, 
twenty  grafns  to  a  drachm  (1.3-4  Cm.)  :  b  each  case  administered  tn 
diluted  watery  solution-  As  a  disinfectant  and  soothing  eye-wash  its 
solution  is  much  used  in  conjimdiviiis.  The  strength  may  vary  from  five 
grains  to  Che  ounce  up  to  saturation.     Boric  acid  Is  also  employed  as  an 


•  Cases  T  G«Tge  T.  Welch  (ff>™  York  Med.  Rte..  i838,  mxIvOh  two  mdcw  of  boric 
add  in  the  vagina, — recovery;  Mododewtow  \Si.  LquU  Oir»  Sec.  i88i),dealh  from 
washing  out  inlemal  cnvkies  whh  five  per  cent  solution ;  Hogntr  {Schmidt's  Jahrlt.. 
cdi.  33S),  death  hom  ua^huig  the  stomach  wilh  two  and  a  hatF  per  cent,  aclution  (see 
aiM  Med  Neifs,  xl.  Tajl.  There  is  no  reason  for  belie-ving  that  boric  acid  had  oUTthing 
to  do  with  the  lymptiimfi  la  the  caw  of  alleged  polaoning  rt'pOTted  in  hfed.  Neaa.  uliii. 

t  G.  Leraoine  reports  {Bu/L  Ght.  Thifap.,  Majj  \%^\  a  hljish-grny  line,  like  ihalof 
lend 'poi son ing.  aa  present  upon  (he  guma  in  <:&ac»  of  epilepsy  in  which  bora^^  hod  been 
given  verj'  treely  and  coticihuoualy,  Cyon  {Hofmann  nnd  Sckit?alb<'t  jahnsb.,  1879. 
301)  aBserjs  Ihal  dflily  doges  of  three  drnchnis  of  bcrai  increase  the  appetite" and  diges- 
tion in  dogs  without  enusing  other  eficct,  utiIcbb  it  be  gain  in  weight. 

I A  vefy  curious  eficct  ijsuid  (Schiff,  JPfrf.  Mid.  dt  Suisse  Rom..  1581,144)  to  be  pro- 
duced by  the  loqnl  apphcation  of  boric  acid  lo  nerves ;  the  part  affected  is  iflliraied  lo 
lose  Its  powerof  originatrng  but  not  of  iransmlttmg  impulses,  so  that  U  the  galvanic  cur- 
tent  be  applied  (o  Ihe  part  of  the  nerve  which  has  been  eipaaed  lo  the  dnig  no  muscular 
contractions  result,  but  if  \\\^  poles  bo  placed  above  this  pan  the  distal  muscles  rcapattd 
af  ODee. 
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antiseptic  dressing  to  fresh  ttnrundst  a^sc^sses,  okl  dums,  etc      (Sec  ope- 
cially  M-  Greene.**) 


Wounds  dressed  m  a  *lry  manner  with  a  linl  made  by  saturating  onlinary 
linl  with  a  saturnted  solution  of  boric  acid,  :ind  drying,  sre  isiaied  lu  h«aJ  aj^ 
as  when  a  comj^licated  antisepsis  is  employed,     l.>reene  prepares  an  oincm«fll  ti^ 
melting  one  part  each  of  spennaceti  and  white  wai  with  six  parts  of  vaseline, 
dddintft  while  hot,  two  to  four  parts  of  a  saturated  glycciite  of  boric  add. 


I 


The  saturated  solution  of  bone  add  has  been  especially  recommended 
in  phlegmonous  crysipeias.*  Both  boric  acJd  and  borax  are  oF  cjccxUaiC 
service  in  aphthous  ulccrafiott,  diphtkerin,  and  other  irifiammaiit^Hs  ^f  ik£ 
ntouth,  in  which  crystals  of  the  salt  may  be  allowed  slowly  lo  dissolve  in 
the  mouth,  C.  F.  Folsoni  *  baa  strongly  recommended  borax  in  the  dose 
oi  hflcen  g:rains  three  times  ;i  dar  in  epiUpsy^  We  have  tried  the  remedy 
carefully  in  a  large  number  of  cases,  increasing  the  dcse  utitil  prononncfd 
gastrU'intcatindl  irriLation  was  caused,  without  aficctJfig  perceptibly 
return  or  severity  of  the  paroxysmsn 
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WEIGHTS  AND  MEASIEES  OF  THE  ilETElCAL  Oa  FEENCH  SYSTEM. 
NOtr  opriciAL  IN  rsE  D»irED  states  fhaoiuooiheia. 


HEASaRKB    OF    LENGTH. 

Odd  UrrUmotr*  ^  10,000  UcLrei. 

Od*  KiloniBtro  —     1,000  Uotrca. 

Obfl  HBCtvmntrt  =        lOU  MntrH. 

Onn  BfSTnE  ■■  tfas  ten -ml]  liontb  part  of  »  i^turt^r  ttt  tht  mvLdUa  dT  lh»  Bkrih. 

Ob*  D*«Lln«1r«  =  ttia  Isntb  pLrC  of  od«  Ustrfl»  nr  OJ  MMr«. 

ODfl  CenclDiMrft  =  iba  hqrKtrxith  ]>ftr1  uT  tinfl  Mtica,  or  lt.UL  Uetm;  vrl[tBri  Cm 

Odb  Millimvtiv  ^  iLiD  tLiLJuvaoil^  p>rl  vf  i>DD  Matrv,  or  O.OUI  UattOi  ffritlBii  Mm. 


Oni  Kllofniiimi 

One  PefflbframTua 
One  GK AM  ME 
One  Deokgnnnnn 
Otie  Ceabigr^KUu* 
One  BlilLiipmmQia 


On«  Ujrlalitrt 

Ono  RUolitn 
Dne  Hutalilre 
Odb  Dscfelltra 
One  LIT  HE 
One  P«cllttn 
Onft  C«Dtllllr« 
Oat  Hk11iti« 


WBIGST&. 

IDjflOD  Omnmat. 

I  pOOD  GnmmsL 

100  GnniiD«. 

10  G  WBIDBt^ 

Ihi  wttKht  or  %  <tDbifl  CflntlmfMrti  nf  Wnter  ht  4*  C- ;  wriEId  Oil 

tlia  ttnlb  p^rt  gf  oqb  Ormume,  or  O'l  Oekidiiib. 

Ih*  haiadr«dtti  yun  of  oat  Qt^rpait,  or  {t,i>l  OhmB*. 

tb«  tbAmuiiJLli  pan  of  rjua  Gr^om*,  or  O.UDI  QmnU*. 


IIBASCKBS  OF  CAPACirr. 

10  cablfl  Hvtrcflp  vt  tbn  ipfAJura  of  10  UEItien  cf  Wmltir. 
1  calis  Metro.  Or  ibo  laeikJur*  of  1  UilTLer  of  WaCftt. 
lOV  aubtc  Dfwimetrw,  or  th«  meunn  of  I  QuIdIbI  oT  WmtfTr 
lOtiDbfi  DuiuiitreB,  or  tlia  aeuBn  vf  1  Mjru^rauiLcsDr  Water. 
I  Gubie  Deaimalre,  qt  iha  musure  o(  1  Kiliii^rKQirDa  cf  Wstor- 
10U  I'ubLj]  ''dnliiDofrflip  fir  (bn  meiMire  r>r  L  Elootn^riiniiDe  nf  Vfatr. 
?0  cubit  ranlLmeLrra,  "i  ibo  muaurt  uf  ]  Onob^nkiurun  of  WAt«T 
I  Dofaie  CflDtunotret  "  ^b  moadBr*  of  1  Gramme  of  Wattr. 
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^^■^                       A 

t              »             0.478 
1             =■             IJti 

3         =         T.rri 
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TABLE   OF   THE 

GE-  0.816) 


1Jh(ib«u), 

itTflDgnt  4  JO- -I 

nkkftt{J.) — 

Port,  itmBgHl— '>' 


PROPORTIQU    BY    MEASURE   OF   ALCOHOL   (8P, 
UONTAl^iED    IN    ONE  HUNDRED   PABTS 
OF    DfFFKRKNT   WlNSa,   ETC." 

IuiibJ ]6.al 

Ditto  (F,)-^ ll,in 

Bhlru « ».  iy»1 

Ditto  (C.)-». XtM 


nfeli>it» 

•tran|«t[O0  

whu  (CJ.m 

wnkvflllC). 

ttroagtn  (J.)  .„-.. 

wis&kBat<J,)-. 

Whit*  port  (C-) 


wvkkvrt. 

ilrahc«it(CO 

v>^tMt{JO 

Btnial  iiiBiitlrt,,....». 

DitUfCO 


HtkkHL... 

•ttmtHtiC,) 

mou  (C) 

mi^milC.) 

itruDgHt  {J.} 

nokkut  <J.)—  ■'- 


26M 
St. 10 
]«>U 

TS.»f 
16,00 
30.10 

ifl.ao 

10.70 

11.  n 

13.2T 

3DJA 
K.70 
19. DO 
31.40 
IBM 
I  Ml 
Ifl.lT 

10.31 

ie.«T 

lA.LB 

ja.40 

ifl-rfl 


C^diT,  highuL  Lvarfeg*.  V.91 

IpWUl   UV6t%S9,,^..  6.11 

P«rTT.  bTBrag*  of  Igv 

uoip]«_.  ....„,..,..  T  Jfi 

U  wL 7.M 

Ala  <11drti>B)„ 8,S« 


TenerllTi  (C.l 1«.ai 

ColftrH H.TS 

LuhiTiu  ChrlHi 1«-T1l 

Whits  CoDfltaalii. 1V.7^ 


ItoJ  CoEUlODtU 1^-91 

UsbQQ IS.«1 

UitTn  ICO- IK'Off 

BuaatJu. l»A9 

Rod  muL«irm  (miu}...  10,35 

QftpnEDUBUt 10-2^ 

CftpB  maJeiift{EDe»D)».  70.S1 

Dnp*  wJa«  ...............  1S.11 

CklATelLfc  1m»D] IB.Oa 

VUmiU I«,2& 

All*  flora™ ^-..»-.  ir^ft 

&uxta IT.Oa 

HlUel iTja 

Wb^tt  benaLUffB^ 1T.4A 

KDUHtllan  (in«anj......  IA.J9 

CliuBl  lilPongMl).,. IT. II 

Qonit- -....  \i-\9 

i*«*koit..>.... 13.91 

cJlE|o(F.) 14.73 

flD-crillDnlre  (G.J.  10.42 

ChitUD-lAUlIF, 

IMfi  (0.) MB 

firtlfroiflh,  IS11 

(CU MZ 

lUoa^tfJ.I Li.iu 

wak«i(JO, ....  s.ia 

UhIsiuj  Awlflirv.,..-..  lfi.ll> 

Wtlo  [C.)»-.. „ U.H 


A.la(EdiDburgh)„ M4 

At«  (DqnihHlBr)...H...<>  A.&4 

Brvtm  itaut..H„... ......  0.BC 

LuudLm  purtpr». .........  4.10 

Landiifi  tmtSi  bear-.-...  JJEo 


EUutartia,.,., ...... ,...,„<  14.13 

Bnrfiuidj  {mciin ).,.....  14.^1 

HTDBgMt  (J.).......  I3.3B 

irHk«t(J.),„ 10.10 

Hook  {mou) 13.0« 

atroDK^at  |J. )......,  13.00 

wcmlicaKJ.) 9^ 

NtM I4.M 

BuHO. „ I3.M 

T«»t,„ „,_„ 13.30 

Cbanpsf^fl  (mebo).....  11.41 

DiHo  |P.)....» 13.10 

rU(D,  BlnaKoMtJ.}.-..  14J0 

^M^miiJ,) U.IO 

lUd  hBmiUg*. -...,....  11,31 

Vb)  dt  6n<t  (ntuU  13.3T 
FrDDli^40         (Hln* 

Alts) ix.rv 

D\tUj(C.) «...  13,33 

coupOUs ».-  iiai 

Tok*7 »-M 

HodoiheiniAr,  flrmi 

tDrerLoj-  (C.^ a.» 

UuBbftflb#r,  Ont  qiul. 

(C) a,M 

DhUirlH(BtBUu).»,..  Ilall 


Brudj ......... «  »...« .. .  M J!J 

Hqdi..^ ^ U.U 

91b B 1  .M 

Sootah  vfaJikj 54JI 

Irtili  Hhlilj H.flO 


*  Tha  u^jiM  vboia  ruulti  >j*  ^vaq  in  thli  toblt  •■»  moHlr  inula  bj  Ur,  Brudt^ 
Whio  M  minrk  !■  altuhwl,  tha  quctn-LiuD  tt  apt^n  hli  Mithftritj-  WfaoD  tho  ajvh  (?.)  b 
•dJfld,  ihaual/iit  wMmfcd*bj  JnliB-Foalanallfli  (O0,bj  Prefaaaur  ChEjeliaoiii  (J,),  \,j  tr 
B.  fibnoa  Jmoa. 
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GENERAL    INDEX. 


Abiea  balsamea,  692 

eicelsa,  759 
A.  B.  S.pilf.^ 
Absolute  acetk  acid,  jji 

alcohol,  374 
Absorbents,  Soi 
Acacld)  766 

catechu,  383 

spoegal,  7** 
Aceta,  61 

A.  C  E.  mixture,  (note)  109 
Acetanilid,  599 
Acetanilidum,  S99 
Acetic  acid,  373 

poisoning,  373 
AcetonchloTttone,  14} 
Acetophenone,  161 
Acetpheneiidin,  603 
Aceiuiti,  373 

Acetylparamiduphcnyl,  586 
Acid    potasBium     oxalate, 

Aciduin  aceticum,  373 
aceticum  dilutum,  373 
acPticum  glaciale,  373 
arsenosum,  44^7w 
benzoic  urn,  586 
boricum,  832 
carbolicum,  554 
carbolic um  cn]duni,354 
chromic  urn,  764 
ckricuin,  37a 

Eallicum,  jSt 
ydtobmmkum      dilu- 

tum,  243 
hydrochloricum,  426 
hydrochloricum      dilu- 

tum,  426 
hydrocyanicuTn,  362 
hydrocyanicum       dilu- 

lum,  362,  370 
lacticum,  439 
nitricuin,  iM.  7^ 
nilricum  diluium,  437 
nHro-hy  d  rochloricum , 

437 
nitro-h  ydrochloricum 

dilutum,  438 
nitrosum,  427 
oxalicum>  373 
phosphoncum,  487 
phosphoricum  dilutuin, 

4S7 
picnim,  ^1 
saticylicunif  574 
Bulphuricum,  425,  764 
sulphuficum     aromati- 

cum,  436 


Acidum  Bnlphnricum  dilu- 
turn.  433 

ftulphuroflum,  810 

tannicum,  37S 

tartaricum,  37J 
Aconlne,  3J1,  (note)  357 
Aconite,  3^ 

poisoning  by,  360 
Aconitine,  351,  360 
Aconitum,  350 

anthora,  (note)  330 

cammarum,  (note)  330 

ferox,  (note)  3y» 

japonicum,   (note)  350, 
(note)  300 

lycoctoniim,  (note)  syt 

tiapdlus,  350 

neomontanum,      (note) 

350 
paniculatum,  (note)  350 
tauricum,  (note)  330 
variabile,  (note)  330 

Acriny]  aulphocyaiiate,  737 

Adeps,  770 

benzoinaiufl,  389 

Adhesive  plaster,  397,  693, 

Adonidin,  333 
Adonis  vemalLa,  33A 
Adrenals,  jil 
^thyl'sulphonic  acid,  153 
Alrican  arrow-poison,  313 

pepper,  617 
Agaric,,  3S3 

acid;  3S3 
Agancinj  385 
Agaricinic  acid,  383 
Age  in  relation  to  doie,  66 
Alcohol,  274 

absolutum,  274 

deodoratum,  ^3 

dilutum,  373 

poisoning,  290 
Alcoholic  extract  of  bella- 

donna.  1S3 
Alexandria  senna,  ^ 
Alimentation,  rectAl7i4 
AIEis  inhaler,  (note)  113 
Allium,  731 

sativum,  731 
Allspice,  615 
Aloe,  631 

perryi,  631 

purilicata,  653 

spicaia,  651 

vera,  651 
Aloea,  651 

Barbadoes,  631 

Cape,  631 

Socotrine,  631 
Aloin,  63] 
Aloinum,  651 


Alpba-eucalne,  203 

-naphtol^  S19 
Alterative  diuretics,  689 
Alteratives,  431 
Alihjea,  769 

offLcinalis,  769 
Alum,  383 

curd,  386 

dried,  385 

poisoning,  3S6 
Alum  en,  385 

eisiccatum,  385 
Aluminum  sulphate,  383 
American  silver  fir,  693 
Ammonia,  371,  738 

alum,  ^ 

poisoning,  373 
'  Ammoniac,  723 

emulsion,  733 

plaster   with    mercury, 

Ammoniacum,  733 
Ammoniated  mercury,  46S 

tincture  of  gualac,  502 

tincture  of  valerian,  73 
Ammonii  bromidum,  340 

carbunas,  374 

chloriduro,  719 

iodldum,  47S 

nitraa,  374 

valerionas,  75 
Ammonio-citrate     of      bis- 
muth, 400 
Ammonium    acetate,    solu- 
tion of,  713 

bromide,  340 

carbonate,  374 

calharlflte,  653 

chloride,  719 

ichthyo-sulphate,  5(4 

iodide,  47S 

nitrate,  ^4 

picrate,  551 

salicylate,  502 

valerianate,  73 
Amp*Te,  45 
Amygdalm,  on 
Amylnittia,  244 

nitrite,  344 
Amylene  hydrate,  t6o 
AnEeslhesia,  practical,  106 
Anesthetics,  83 
Anarcoline,  137 
Ani  I  ]  ne-poisoning,  600 
Animal  charcoal,  we 

drugs,  TO3 

quinoidine,  (note)  541 
Anise,  618 
Anisum,  61S 
Annidaline,  483 
Antacids.  ^ 
Anthelmintica.  78B 
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^^^^1                    Anthem^.  6l^ 

Anikrt  HoTcs.  3419 

^^^^^H                                nobitis,  £19 

ra^ii^Ti  3J9 

taLulanxim,  7>t 

Amicme,  3J9 
AroiuatLC  bilttrrt,  619 

trauinaiicuin.  (Ag    ^^J 

Banks  oil.  4S6                     ^^B 

^^^^H                        AnEifebrir  394 

powder,  614 

BantifiBum.  39                 ^^B 

Barbadoes  aloes,  651      ^^B 

splflT  of  flmmonJa,  374 

^^^^H 

«jiriT  cf  llBitaharil,  274, 

BarbalDin.  69)                   ^^M 

^^^^^^                       Anltmomi     t1    potadsli    tor- 

7*1 

Bitrlcy,  769                             ^^1 

^^^^H                                    ims.  357 

sulphunr  acid,  426 
ay  nip  of  rhtiWrbT  651 

walct,  7IS9                           ' 

^^^H                                QxidLiin,  iS7 

Barosma  t>etuhna,  689 

^^^^^B                           fiul^hidtim,  337 

I  met  ur?  of  ihuhflrb,  6^1 

cpmatai,  f^ 

^^^^1                                   puriltcaiuni.  337 

Aromati  1:5.613 

Basil kon  Dinundil^  6^ 

^^^^H                     Antimanium   sulphurntum. 

Arrow- poi^QFlr  31  fl 

BaasDTin.  7^                             ■ 
Bearbfiry,  690                 ^^h 

^^^M                            ^S7 

AiTOw^ri:ict  panid^e.  is 
Ars^ni  iudldum.  4M 

^^^^H                     AiLtimuny,  337 

Becrf  C3Scncc>  9                ^^B 

^^^^^^                           and  potfiflBium  tartrate, 

Arsfiiiic.  441,  763 

9                                ^H 

^^^H                           oxide,  li^-j 

anljdoleii  for,  453 
J15  a  cau:ttic.  761 

Bflladrmna,  167               ^^H 

k4f.  167                          ^H 

^^^^H                            poLsonmg  by,  34.1 

'e:iling,  4^ 

p1:i5l«T,  lit;                   ^^H 

^^^^H                     Antinoslne,  446 

iodide,  454 

puiiKinlng.  jStf          ^^B 

^^^^^                     A  n  tipc  riod  J  cs,  316 

pdiionitis.    acute.   443, 

n>7(.  167                      ^^B 

^^^^                         Antipyr.lLcs.  SS* 

4*1 

SEllad^nn^  totia,  tt/j      ^^i 

^H                               AniTpyrin.  589 

chrome,  45] 

radii ,  J<r? 

^K                                     vUic^iatc,  61A 

triaxidc,  441 

BEimcnnitir.  351,  fnoM^U 

^^L                                  ATi1i4e[ific<i,  8ca 

AfKr^nical  paper,  tiom pound. 

BeniiTle.  tnote)  to^        ^^H 

^^B                             AiAbpasmodictt,  73 

717 

Bt-iuoJc  acid.  5S6             ^^H 

^^^^H                            Antiloxina^  5x5 

Arsfrnical   solulion   of   Itth- 

Bpnioin,  586                          ^^H 

^^^^fe                           ApJot^  737 

lum,  6R4 

Bc^nFoin^lc^  lard..  55$     ^^B 

^^^B                           Apium  pctrtiBcUtiiim,  72? 
^                            Apomarph^DB      hydrijchlo- 

Arsrnoua  acidn  ui 
Art    or    praEcrinmg     medi- 
cines,  67 

Bciuoinum,  386                    ^^B 

BenioyL-tfuptin.  ack4        ^^B 

^H                                 no,.  6?S 

Qr^rlwriiie,  740^  741           ^^M 

^^H                                 Apomorphine^  623 

Artcmiaia  pauciftom,  790 

Bcnonrs  dher,  {boic>4^^B 

^H                                    hydrochLnrale,  biS,  71?^ 

ArtilidDl  tqmphar,  bijj 

Bcta-eurdinF^  403               ^^H 

nspimbii,     aupatatas 
fnr,  Inoie)  n6 

BeLa-naplitCil.  #fg                ^^B 

^^B                                 AqU0  ammaTiLE,  274,  758 

ArCllicially    dlgealrd   foodfl. 

Bicblcnde  of  msTciiTj-,  |i6 

^3 

id  iitelhylraK.   ifls 

Asnfelidn,  75 

Binmnate    ofl    auinJDc    anl 

^^H                                         :immi>i]irt     furtlor,     174, 

\n  leafS,  75 

Ufef*,  sj6                                   1 

■                                              75H 

AsiificlJdiC,  75 
AsH^rf  a  onicLha.1J&.  347 

SiaiimLh.  398 

^^H                                    uurantii  DorufTi,  G(e 

and  vnmoaiiun  cknl*. 

^H                                    ctiniphnr^,  79 

A<ipir.  oil  o(,  i  note)  oin 

Att                                   1 

^H                                         chlori,  &J7 

Anpidin,  {nntc)  794 

Ok^'ioftid*.  401              ^^H 

^^M                                    dtinamurni,  &14 

A^pidium,  793 

^^H                                   creoBOLi^  568 

spnulci^uinH  4nole|  793 
A-ipidosaiLiint:,   (nolc)  369 

puifioning.  399          ^^B 

^^H                                   fochiculi,  6lS 

salicyldte,  401              ^^H 

^^B                                         hydrcigenii  dlnxidi,  Sr5 
^^1                                         menthe  pipcri[v.6iB 

A^pidospf^ima,  569 

subcarbDoate,  jgS      ^^B 

A^^piduspc  nil  aline,      fnuU) 

aub^llaie.  401            ^^B 

^^V                                    menEhic  viridia,  61S 

Bubnitrate,  jgfl             ^^H 

^^B                                    riKTV,  3^4 

A^ipidosperniLiLe,  269 

Bismuthj  rltra^  joa        ^^B 
ct  amnio  nil  otnis.  ^d^^l 

^^V                                 Aquo;,  5i 

^^B                             Arubin,  766 

Ai^pirin,  5S6 

subearbonas,  39A    ^^^H 

^^R                             Arari:iba.  1  nf>l(^>  ^^ 

Asirflgn^lus  Kiimmlfer,  ^ 

stibnilias.  39S              ^B 

^^K                                  Arbviliii,  6^ 

Afilrinj^ciits,  177 

Gismutbain.  3^ 
Bluer  cutiunber,  6^ 

oranKc  p«l,  6i3        ^^J 
Bilters,  611                          ^^B 

^H                             ATcLostnphylD&     uva     uni, 

Atomizniion,  65,  717 

■                                690 

Atropa  bellLidnnna,  13S,  167 

^B                             Argd-lciivcs.  653 

ACTDpina,  13^ 

^H                                 AT^«it(  <-A«<ein.  413 

Atropjr»  milphae,  iSj 

Bla^lE  draught,  ^4           ^^B 

^^1                                   ([trlcum^  AU 

Atropine,  167 

drop,  lis                      ^H 
Kinder,  616                   ^H 

^^H                                         cyanidtim,  370.  412 

poiioning  by,  ifli 

^^K                                  iodiduin,  41T 

AiilphBre,  tSj 
AumnLii  aniari  cortci.  618 

maii£4nes«  oxide,  Tl^^B 

^^H                                  nEtras  ajlaliis,  419 
^^K                                  nitnu  fusiTS,  406 

tnutlard.  7^             ^^B 

dulcjfi  coTlev,  6]S 

oak  bark,  3^               ^^H 
pepper.  6th                ^^B 
snakc^rH:(ol ,  8x               ^^B 

floras,  61a 

^^H                                 oxiduitit  417 

Auri    d    HKJij     chloridunit 

^^^B                              Argf^nlurn,  406 

469 

wa^Ii,  46G                    ^^H 

^^B                                       MluhilC,  ilJ 

Azedarach.  789 

Slackniaii's  dtslnfef^aMi^^l 

^^L              ^m^i  571 

Bleaching  povidtr.SoS^^H 

^^^^L                      Ar^omn.  413 
^^^^H                     Aijcyria,  dob,  411 

^^^^K                    AriiitoliK-hfa  r^^tiiTiilfLta.  6ig 

Bll3(Fr&.  757                       ^^B 

B 

mass,  463.  647             ^^B 

Bnbed  flour  ponidRe,  it 

ointment,  4^3            ^^B 

^^^^^^^                               scrp^itl^iriai  tji9 

Balm,  618 

pilLs,  463                     ^^1 

^^^^^B                      AriiKn  T)ower%,  JJ9 

of  Gilsad,  65a 

Moire,  ^^                   ^^H 

^^^^^B                         montana,  349 

Salsam  of  FtrUn  721 

Botelu»i.  ^Hs                       ^^B 

^^^^^^^               root,  >49 

oE  Tolu,  jai 

hricu.  389          ^^^^1 
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Boneblack,  Soj 

Bone- marrow,  506 

Bonjean's  ergottn*  740 

BOTBcic  acid,  S9« 

Borax,  83? 

Boric  acid,  8a> 

Bom*o  camphor,  (nole)  76 

Bougies,  65 

Bran^  641 

Brandy,  37s 

Braseica  alba,  756 

nigra,  756 
Brayera,  790 

Brazilian  sacsaparilla.  wo 
Bread    and    nulk  pouTltce, 

777 
Bromal  hydrate,  m3 
Bromated  camphor,  So 
Bromcamphor,  So 
Bromide  of  cthyE,  [05 

of  elhylentT  104 

of  iron»  433 
Bromides,  3^2 
Bromine,  ^ 

as  a  disinfectanl,  807 
Bromism,  334 
flTom«-chloralum,  809 
Bromoform,  143 
Bromohydrate  of  cinchoni- 

dine.  547 
Bromum^  764 
Broom,  tiS,  669 
Broth,  chicken,  9 
Brown  ipecacuanha,  634 

mixture,  769 

stock,  10 

sugar,  641 
Brown- S^quaid's  dinir,  506 
Brucine.  107,  125 

nitrate,  aa6 

sulphate,  >a6 
Buchu,  689 
Buckthorn,  64a 
Burehardt'sdiainEectant,&J9 
Burgundy  pitch,  759 

pilch  piaster,  759 
Burnt  alum,  765 
Bulyl  chloral  hydrate,  154 


Cabinet  baths,  (note)  70^ 
Cacao  butter,  770 
Cadmium,  403 

sulphate,  403 
CafTeina,  316 

cilrata,  317 
Cafieine,  316 

poisoning,  336 
Caffeone,  fnotej  31S 
CalatMr  bean^  333 
Calabar  ine,  333 
CaLabarinum  purum,  (note) 

325 
Calamine,  403 

CalciicarbonasprecipitaluB, 
78s 

chloridum,  786 

phosphas    precipitaiue, 

Calcium,  yS4 
bromide,  786 
carbonate,  7S4,  783 
chloride,  786 
haloid  salts,  786 


Calcium  iodide,  786 

phosphate,  492 

precipitated,  493 

sulphide,  645 
Calilomia  bucklhomt  64a 
Calomel,  465,  6471  669 
Caloric,  38 
Calumba,  61a 
Calx,  784 

chlorata,  808 

sulphurata,  645 
Cambogia.  ti6i 
Campherol,  (note)  79 
Campho-Eiycuronic  acid,  79 
Camphor.  J6 

artificial,  693 

bromated,  So 

c^mol,  (nole)  76 

liniment,  79 

-mentbol,  (note)  571 

mixture,  Hope's,  4^7 

monobromated.  So 

poisoning,  77 

water,  79 
Camphora,  76 

monobromaia,  So 
Camphorated     tincture    of 

opium,  134 
Camphoric  acid.  So 
Canada  balsam,  692 

fleabane,  692 

turpentine,  69a 
Canadine,  740 
Cannabene,  i6j 

tannate,  167 
Cannabis  indica,  [63 
Canquoin'a  paste,  ^3 
Cantnaridal  collodion,  736 

pitch  plaster,  759 
Canlharides,  700,  720,  753 

cerate,  736 

poisoning,  734 
Cantharidin,  733 

aalt,  (note)  735 
Cantharis,  700,  733 
Cape  aloes,  631 
Capsicin,  (note)  617 
Capsicum,  617.  757 

annuum,  617 

fasligiatum,  617 
Capsules,  69 
Caraway ^  618 
Carbaiolic  acid,  35: 
Carbo,  Soi 

animal  IS,  Soi 

purificatus,  Soi 

ligni,  801 
Carbolated  vaseline,  Sao 
Carbolic  acid,  354 

as  an  antiseptic,  553, 

S30 
deep  injections  of, 

poisoning,  36a 
Cardamom,  613 
Cardamom  urn,  615 
Cardiac  depressants,  3^ 

inhibition,  reflex,  (note) 
100 

stimulants,  271 
Cardiants,  «i 
Cardine,  506 
Carica  papaya,  799 
Carminatjvea,  613 
Carolina  jessamine,  256 
Carrageen,  768 


Carrageenin,  768 
Carron  oil,  7S3 
Carum,  618 

carui,  618 
CaryophylluB,  615 
Cascara  sagrada,  64a 
Cascanlla,^?o 
CascarUUn,  6jo 
Cassia  acuti folia,  633 

angustifoliaj  fiJ3 

bark,  614 

fistula,  64a 

obovata,  653 
Castillon's  powder,  786 
Castor  oil,  643 

oil  beans,  643 
Catechu,  38a 
Cathartic  acid,  653 
Cathartics,  633 
Caustic  potash,  76] 

soda,  7S3 
Cayenne  pepper,  617 
Cephaeline^  624 
CephaeLia  ipecacuanha,  604 
Cera  alba,  770 

flava,  770 
Cerasus  serotina,  612 
Cerala,  62 
Cerates,  62 
Ceratum  canthatidls,  736 

resinjc,  693 
Cerebri ne,  506 
Cerebritii,  salumine,  389 
Cerii  oxalas,  401 
Cerium  oxalate,  401 
Cetaceum,  770 
Celraria,  7^ 

islandica,  767 
Cetraric  acid,  767 
Cetrarin,  767 
Cevadine,  3^^ 
Ceylon  cinnamon,  614 
Chalk,  78s 

muture,  7S6 
Chamomile,  619 
Champagne,  391 
Charcoal,  801 

Charta      araenlcalis     com' 
posita.  717 

Binapia,  737 
Chans,  62 
Chemical  current,  47 
Chenopodium,  789 

anthelminlicum,  789 
Chicken  broth,  g 
Children,  comparative  do«o 

for,  63 
Chili  saltpetre,  680 
Chillies,  617 
Chimaphila,  69] 

umbel  lata,  691 
Chimaphilin,  691 
Chinese  cinnamon,  614 
Chiuoidin,  547 
Chinoidinum,  347 
Chlrata,  6[i 
Chloral,  143 

camphor,  133 

hydrate,  143 

intravenous    injections 
of,  150 

poisoning,  130 

test  for,  (note)  144 
Chloralamid,  i^ 
Ch^oralformamid,  132 
Chloraloae,  153 


ftj» 
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Chroffik  AcU.  m 

Otrnnk  l«*4«oli«inc.  A 

aini«lfu|{in,M 
[»|]l(ui,  in 

TO***,  Ss* 
CtndUfri'ltn*  talpluu.  S«7 
■UtithiM,  M7 
uill»h«(e.  m6 

■ulCvnlcuni,  614 

rtiratc'l  rnflpinr  317 

CUrk  ai:»d<  J7» 

CUrtillut  coJucynthis.  <KA 
Clnrkc'ft     kuk    Tor   Dukn^ 

CliuaintAliun,  711 
Clavkop*  purpurH,  799 

ri"VQ  ten,  &15 

i:i«n,  1^7 

CcKnitiir  ImJrocblurftS,  301 

Imbh.  S03 

putaonLniC,  Ml 
CodunlBriiua,  JDt 
CoCA-tnniiic  iicl<l,  187 
C«Wn(i<  TJ7 
Codrlnv.  117 
a-J  TUe»  ^ll,  4^ 

O'hiiht'Im'*  uti  ffifjCn  147 
Q>[[(  ^iirimiinnlii,  ,n? 
CulclilcrJiie   (ncilL'l  4^ 

«r<inpri,  j'>i 
CnliliJdiic,  494 
CalHiicum,  494 


■■■  i^anni  J 

CaU^>^A77b 
OalladC,77V 


Con 


CoDipauad  ancakal 

drooctim     □#    BJaopA- 
ntla.  5>r 

fiuid  extrwrl  of  wana^a- 

fnriuun  of  BaximL  :^ 
ioTiuioa  ol  ccmav.  61a 
inruum  of  •Ruo.A^i 
Ulap  ^wdrr,  657 

niiiturvtif  itoRh  4*1 
mJiturr  of  tLf|u«nce,  769 

plht  of  rhutiirti,  6^ 
powder  ot  \ilap.  m? 
powdcf  of  ffiubftfb,  $yi 
solution  d  iodlnr,  4^ 
^idt  (rf  cthrr,  Hj 
^rit  of  lunipvr.  64f 

vpiip  of  Murn^  771 
titirliire  of  twnioin,  389 
tinclure   cif   cordamoni. 

615 
tiddurF  of  ral^rhq,  jAj 
tincture  of  cEn^'hona,  M7 
tindLirv  of  geuiian,  M 
Confwiio  ro93t,  j44 

Conl«f  tiDo  of  rose,  3&4 
of  fiennn,  654 

ConfccifoiK^, « 
Ci>nf*cliors,  6» 

hvdri:>t>rofnatc.  t6^ 
Cnntiim.  aii 

maculjlum,  361 
poieoninE,  365.  365 

CunCiiivi-Jus  (  urrL'-itl,  4<S 
C'jrivnlliimarih,  .i»5 

Convolvufin.6,^ 
Co]ivol\u1[i9Bc4inmonk).£58 


Cmsocttin.  jfi^ 
CrcsaloLfta 

Creay^Hc  airid,  (D«*e>  554 

PT»para(j|,  y9s 
Crotoo-chloral,  1^ 

eliit«ti4.  6» 

aiUfi67 

ligliiiDi,  «6a 
Ci-maDoltric  ftdd,  66t 
Croton-iesin.  663 
Crude  camphor,  jC 
Cryplnpine,  137 
Crystal] iird  di 


04 


Crystal] iird  diKitnlb^ 


« 

^gJ 


Cuf>«b4,  69^ 

Cubrbic  acid,  G4B 

Cub«biii,  b^ 

cutiri  sDiphav  40}.  ( 

Hd4 
Cupnim,  40J 

ClUBO,  790 

Cyanogen  (m.  370 
Cyano- nvmoftlobin,  j&f 
Cynlps  ^llit  tlncmns,  3b 
Cylisin*,  549 
Cyli^us  lAburnuin,  u^ 


Dan df lion,  5^3 
U^phric  mcii-reum, 
Pflpbuin,  jotf 
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Datura    stramonLum,     138^ 

184 
I>alurinc,  184 

DecoctLoo  of  aiedarach,  7S9 
of  barley,  769 
of  cetraria,  768 
of  Iceland  moas,  768 
of  kava,  700 
of  pomegranate,  795 
of    sarsaparilla,     com^ 
pounds  501 

Decoctions,  60 

Decoclum  cetraria,  768 
horde  i,  769 

BaraapaTills     coraposl- 
lura,  501 

Deiirifaclenla,  163 

Demulcents,  766 

Deodorized  aJcotul^  rjs 
opium,  134 
tincture  of  opium,  i^ 

Depre&so-molora,  313 

Depurant  diuretics,  673 

Dermatol,  401 

Dewees*^       emmenagOKUe 
mixture,  736 

DLsthy  I  su  llond  imetby  Imt- 
Ihan,  J54 

Diagnosis,  use  of  electricity 
in,  52 

Dial y led  iron,  433 

Diaplioreiic*.  70s 

DiaBiaae,  799 

Diet,  « 

DielhyLendiamine,  685 

DigeatantB,  w? 

Digested  foods,  13 

Digilalein,  ^3 

Digital  in,  ^.  us 
crystaUizcd,  393 
German,  393 

Digital  ine  amorphe,  393 
crystal  is^e,  393 

Digilalinum,  393 
verum,  393 

Digitalis,  393 

as  a  diuretic,  671 
eriostachys,  (note)  sgt 
fcrruginea,  (note)  ^ga 
fontaneaij,  (note)  393 
gigantea,  (note)  »3 
glandulosa,  (noref  392 
nervosa,  (note)  393 
poisoning  by,  309 
purpurea,  393 

Digitonm,  393 

Dieitoxin,  393,  ^13 

Dihydroxyi-qumine,  (note) 
J537 

DiiodpaTaphenolsulphonic 
acid,  480 

Di-isobulyl-orl  h  0-c  r  e  9o  I- 
iodide,  486 

Dilute  acetic  acid,  373 
alcohol,  375 
hydrubromic  acid,  343 
hydrochloric  acid,  436 
hydrocyanic  acid,  363, 

370 
muriatic  acid,  430 
nitric  acid,  427 
nilro- muriatic  acid,  438 
phosphoric  acid,  4S7 
prussic  acid,  370 
silver  nitrate,  41a 


Dilute  solution  of  lead  sub- 
acetate,  398 

sulphuric  acid,  41$ 
Dimethyl  xanthine,  670 
Dinner-pill,  653 
Dlonine.  J  36 
Disinfectants,  Soa 

propritlHTyf  (note)  S09 
Distilled  oils,  61 
Dithymol^diiodide,  485 
Diuretics,  66g 
Diuretin,  670 
Donovan^s  solution,  478 
Dorema  ammoniacum,  7^5 
Doaes,  rules  for,  63 
Dover's  powder,  134,  713 
Drastics,  637,  656 
Dried  alum,  385 

ferrous  sulphate.  491 

sodium  carbonate,  783 
Dry  heat  as  a  gennicide.  803 
Di^obalanopB       camphora, 

(note)  76 
Dryopterns  filii  maa,  793 

maTgtnale,  794 
Duboisia  myoporoidea,  138 
Ductless  glands,  507 
Duotal,  570 


Ebstein  method,  93 
Ecballium  elateriura,  660 
EffeTvescent  lithium  citrate, 
684 
magnesium  citrate,  du 
Effervescing  draught,  678 


Ergnoy,  II.  393 
Eraterin,  660 


Elate  rinum,  660 
Elaterium,  660 
Electric  brush.  $a 
Electricity,  4r 

therapeutic    application 

^■^  .       „ 

use  of,  as  a  ionic,  58 

Eleitaria  repens,  615 

Elixir  of  phosphorus,  441 

Elixir  of  testicles,  506 

of  valerianate  of  ammo- 
nium, 7^ 
phosphor^  441 
pEX>prietatia,  653 

Emetics,  6ai 

Emetine,  634 

Emmenaeogues,  735 

Emodin,  650 

Emollienu,  77° 

EmplaaiTa,  m 

Emplastruni         ammoniact 
cum  hydrargyro,  733 
arnicEe,  350 
belladonns,  1S3 
hydrargyri.  464 
ichlhyocollje,  779 
pjci5  burgundicae,  739 
picis  cantharidatum,  759 
plumbi,  396,  779 
resinie,  397>  093,  779 
saponis,  3^.  779 

Empyreumatic  Oils,  6j 

EmulsJn,  613,  736 

Emu]*fion  of  ammoniac,  793 
of  aRafelida,  76 
of  chLotoform*  103 


Emulsion    of    cod-Uver   oil 
and  lactophoftphate  cJ 
lime,  493 
Emulaum  amiaoniaci,  773 
asafcetids,  76 
chloroformi,  103 
Encephalopalhia  satumlna, 

Endermic     administration, 

Enemata,  637 

high,  637 

nutritive,  14 
English  garlic.  731 
Epinephrin,  311 
Epispastics.  753 
Epsom  Ball,  654 
Ergot,  739 
Ergota,  739 
Ergotin,  740 
Erpotiam,  739 
Erigeron,  b^ 

canadense,  693 
Erythrojiyiine,  187 
Erythroxjloo  coca,  187 
Escharotica,  760 
Eserine,  3« 
Essence  of  Mef,o 

of  ginger,  616 

of  peppermint,  618 

of  spearmint,  6jS 
Essential  salt  of  lemons,  574 
Ether,  91 

BertonE's,  (note)  344 

pneumonia,  (note)  111 
Ethereal  oiL  61,  81 
Ethyl  bromide,  J03 

nitrite,  353,  71a 

oxide,  91 
EthyUcetamidopheuol, 

(note)  600 
Ethylene  bromide,  ic^ 
Eucaine,  303 

Eucalypsinthe,  (note)  54S 
Eucalyptol,  349 
Eucalyptus,  548 

globulus,  54S 

Jfum,  549 
oxine,  486 
Eugenia  aromaticus,  615 

Jambolana,  yjy 
Euonymin,  64a 
Euonyious,  64} 

atropurpureus,  643 
European  rhubarb,  630 
Europhen,  486 
Exalgine,  606 
Excito-motors,  307 
Expectorants,  7  [5 
Expressed  oil  of  almonds, 

Extract  of  aconite,  369 
of  arnica  root,  350 
of  aspidosperma,  270 
of  belladonna  leaves,  al- 
coholic, 1S3 
of  bone- marrow,  506 
of  Calabar  bean^  331 
of  cannabis  it>dica,  163, 

of  chirata,  613 
of  cimicifuga,  83 
of  cinchona,  547 
of  colchicum  root,  500 
of  colocynth,  638 
of  conium,  365 
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ol  digitalis,  311 

uf  eucmymus,  642 

of  eenlmr>^f>]3 

o!  cly[:yril]iia,  ytiS 

uf  hccrmilDxylon.  jBj 

of  hemp,  1&3,  1*^ 

of  Int^cvLUims,  i36 

of  Irc^mu  fiaunabiB,  1631 

H,7 
uf  Jal.ip,  657 
of  krDiiitrta»  384 
of  llqiioflce,  768 
uf  lop*oo(l  jSj 
of  nialln  71^ 
of  niLjL  vomJt:a.  v/j 
uf  bpitim^  1^14 
of  (invi^rh^ii^^n,  ?JT 
of  quasTiia.  6u 
of  rhfllany,  jfij 
of  rTiiihnrb,  (^o 
w(  splctxi,  ^uo 
of  slT^moniam  &v«d,  rP& 
nf    ^yzy^kum    jnrahala- 

nunif  Inolc)  374 
of  taraxQCUm,  504 
of  uva  iirst,  691 
of  watioj^  64s 
Eiilrac1a»  61 

E:i tracts,  lluid,  61 

solid H  61 
Ejilfatliim  nconilJ.  ^ 

aconiti  fluidtini,  i[63 


amicir  mdids,  350 

lids  nui 


duni, 


aniicji:  mdi 

550 
a^pidospemlHlis       flui' 

duiii^  370 
aumncii  amari  flufdum, 

bellndonno;  folEoruin  al- 

t^ohoTicdni,  iSj 
bellaiJDE^ii^T  TadlE^ls  Jlui- 

duuii  iPj 
buchu  tluidum,  &*} 
Cfllumbii  fluiduru^  6ia 
cannabis     indico-)    163H 

167 
carnidbia     Indlcjr     flui' 

dum,  167 
Ciip*iri  fliiMnm,  617 
■^  chmLXplnUi:  nuLiJuiii.Sgi 

Chirntai!  Hiiidmn,  612 
clmkifugiT,  ^3 
dmicifu};«  fluidum,  Bj 
cinchorw,  S47 
dnchors  fllidTiin,  547 

COCJC   llujduin,   TOT 

cokhici  rndiHs,  top 
coJchki  ratlida  ffuiduui, 

col  chief     ^jeminU     t-wx- 

dtiiTii  50Q 
oolocynthidis.  £58 
coJocynifildi^   irantpohl- 

liim,  6s^ 
canii,  i6< 
cronll  nuidum,  365 
con  vaLI  aria        fluJdum, 

33S 
[Tubtba?  fluidum,  699 
cuMo  fluidiim,  790 
digit  all  F<.3Ti 
diKitali^  duidum,  311 


rJ 


Exlradum  ergoiffi,  740 
er^tlA  Huiduru,  740 
eucAlvtU  fluidum.  549 
eLiDtiymus,  d|} 
eupatOTii  fliiidiim,739 
fiun^ulf  ttaidum,  642 
gel&tmii  Eluidum*  *59 

>;cnt.j;Lii:c  fJuiJum.  6J3 
geranii  fluidum,  JR4 

glycyrihita        fluidum, 

769 
Elycyrrhifa         punim^ 

769 
goesypii     radicifi     riii- 

dmn.  749 

-jtiddifc  fluidum,  711 
ismnloiy)],  ^j 
liydra^lib  fluidum,  743 
hyoscvami,  lS6 
TiytHcyam  i        fluWiim. 

ipecac  uaiih;e     Auidurn. 

jalapic.  6i7 
knuflefijc,  ilii 
brameric  Ariidum,  tftj 

Uctucarii  fluidiinif  S4 
lobelijE  Hhiidum,  356 

lupaliiw  fluldunit  83 

malti,  jgH 

miUco  rmdHm,  699 
ruds  voraic*,  207 
nuds  VDRiicK  ftuklum. 

»7 
opii,  1.14 

parLMrir  fliiidurr,£% 
physoiidaiTiatis^  331 
pilocarvi  Huidum,  711 
prunj    Virginians    fiui- 

dum ,  613 
quaaais,  die 
QuasalR  tlutduni.  611 
rtiamiil  puishfana  flu^ 

dum.  &1T 
rhc-i,  650 

rhd  ttuidum,  Gso 
rhuis   etabrEc     Auidum. 

ru5ic  f  uidmn.  3H4 
sBrsaparillar       fluiJum, 

^arsupHTillic       fluidum 

compijuitum,  501 
Bcills  HutditrrL,  069 
9cn?^£  f  urdum,  723 
BPhna?  fluiilum,  6^4 
&^rpi:E]tdris       fluid  lun, 

6j9 
iipiHtliiP  ti  spnna?  flui- 

dui".  7S9 
Epitl^^ia^  iliiidiimtTSq 
Btramimii  <if  mmii;,  1^ 
slr3nii>nj^   5ciiiJlii!»  Bui- 

dum,  itt^ 
UTaxnci,  504 
taraund  fluldurn,  304 
uvit  urbi,  691 
uvf  um  fEuidum,  691 
valcrianfc  lluiduni,  73 
vpraln  viridit  ElVKlum, 

347 
atre  lluidum,  691 
unBihfiri^i  flinHiiRi,  6t6 
Extrai]ev.>u5  lenieditK.  780 


FacUtiou^  scammony, 
Fugus  aylvati'^a.  565 
Karudic  current,  jj 
Farad iiatiun.  j^ctt^raK  w 
Feeding  by  |hc  reclnni.  \\ 

Fell's  appsratlu. 
Fennel,  6iS 

uatpr.  6]S 
Fcrralin,  417 
Fern  ca.rboii>s 

dikiriduin, 

citras.  |»j 
ct  ainciioEiLi  citrBi.  473 
d  amnionii  sulphu,  41} 
M  ammonii  rarTras,  (tj 
cC  putasaii  tjirtras,  4Jj 
et  qumiTia  ciEmt^  493 

el  strj'chmn^  citru,  ^ 
iudidum     urchafaium. 

42a 
laclas,  493 

□xlduni  hydrMum,  4b 
ctxidum  bydraium  ciun 

magnesium,  ^rt 
ph(«phas  ^u  Ell  lb, 
pulvis,  4fo 
pympEiosph.is   toll 

LiulphqE,  431 

siilphM  r]rslcCBinB,.49i 

Ferric  wnraonium 

diToriilf,  413 
cilrale,  4Jj 
hvdrale.  430 
fiydraic  with 

phosphate,  fiofublv,  4^3 
pyrophosphate  soluble. 

subsulphate,  toltitton  irf, 


6.431 

magiij^ 


ufph 


au I phale,  solution  (rf.4*l 
FeiTOii>;  rarlionalfr,   s^rdta- 
raLcd.  431? 
iodide,  socchiuated.  4M 
lartaTt-,  413 


sulpfmL?^  421,  S14 
'.  or 
Ftmim,  (15 


ti]|phat«,  dried,  4« 


difllysalum,  411 

rcduclLim,  490 
Ftndfl  nsnbrcK,  75 
FeachlwDnj'er'a      di&ii 

anr,  mole)  Su^ 
Fie  us,  641 
FiKG,64i 
Kilrcicndd,  794 
FilLn  maa,  793 
Filth.  S03 
Flsktf  manra,  641 
F]ii:i5Ccdf  769 

tea  (infusion),  7^ 
Ftvabone.  ^B 
Fleming's    Eincturv   ctf 

TiiTe.  36> 
Flf  xil)lc  Lvillndlon,  779 
Fluid  cuTract  c^f  acanilr;  jidv 

uE  arnica  r*>of.  j^o 

of  aspidospvnna, 


dospvima,  ip^^J 
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Fluid  extraTt  of  belladonna 

root.  [83 
of  bitter   orann   peel, 

61S 
of  buchu,  669 
of  calumba,  61  a 
ol  cannabis  indic:a,  167 
ot  capsicum,  617 
of  co^cara  sagrada,  643 
of  chimaphEla,  691 
of  chirata,  61  j 
of  cimitifiiga,  83 
of  cinchona,  547 
of  coca^  301 
of  colchicitm  root,  500 
of  cokhicum  seeds,  500 
of  ronmm,  ^s 
of  f^onvaLlaria,  32S 
of  cotton-rool.  749 
of  cubeb^  699 
of  dandelion,  504 
of  digitalis,  31 J 
of  er^ol,  740 
of  eucalyptus.  949 
of  fTangula,  64a 
of  ge1*ieniiL]m,  359 
of  gentlftn,  613 
of  geranium,  384 
of  ginger,  6t6 
of  glycyrrhija,  763 
of  gossypii  radicLB  cor- 

leK,  749 
of  gnndelia,  7^t 
of  hemp,  167 
of  hydrasiis,  745 
0'  hyoscyamua,  186 
of  Indian  cannabis,  167 
of  ip4^cacuanha,  6aS 
of  jaborandi,  711 
of  kava,  700 
of  kousso,  790 
of  tcrameria,  3S4 
of  laclucarium.  84 
of  liouorice,  769 
of  lobelia,  356 
of  lupulin,  S3 
of  matico.  699 
of  nnx  vomica,  ao? 
of  pareiia  bravft,  mg 
of  pilocarpus,  711 
of  quassia,  613 
of  rhaninus  purshiana, 

64a 
of  rhatany,  384 
of  rhubarbs  630 
of  rhus  glabra,  3S4 
of  rose,  384 
of  saTsaparilla,  501 
of  senega,  7'3 
of  sennat  65^ 
of  serpentana,  619 
of  spi^elia.  789 
of  apigelia  and  senna, 

7S9 

of  SQUitl.  669 

ofstramoniumsced,  185 

of  *;umach,  384 

of  taraxacum,  5&t 

of  (iva  UI^J,  6gi 

of  valerian,  75 

of  veratrum  viiide,  347 

of  wild  cherry,  613 

of  lea,  693 
Fluid  extracts,  6a 
Fceniculum,  618 

capillaceum,  618 


Foods,  ani6cial1y  digested, 

compostlion  of,  23 
Forced  enemata,  637 

insuMalion,  117 

respiration,  ti6 
Formaldehyde,  Bll 

lamjjs,  814 
Formalin.  8it 
Formin,  683 
FormoL,  811 
Form  yl.  Si  I 
Fowier*a  solution,  454 
Foxglove,  392 
Frangula,  6ai 
Fran^ulin,  043 
Fraxinus  omus,  643 
French  digiCalin.  393 

weights  and  measures, 

Fresh  juices,  6j 

Fumlga  lions,  mercurial,  463 

Fused  silver  nitrate,  406 


Gaduin,  487 
Gadus  motrhua,  486 
Galla,  333 
Gallic  acid,  381 
Gal  Id- tannic  acid,  378 
Galls,  382 

Galvanic  current,  47 
Galvanifation  of  the  spinal 
cord,  58 

of  the  sympathetic,  58 
Gambir,  383 
Gamboge,  66  ( 
Gangrenous  ergotism,  739 
Garcinia  hanburij,  661 
Garlic,  721 
Gaultheria,  5B3 
Gelsemin,  (noiel  35B 
Gelaemlne,  356 
Gelseminic  acid,  356 
Geiseminjn,  (note)  358 
G^Laemitim,  356 

sempervirens^  356 
Genera!  faradiiation,  S9 
Gentian,  61 1 
Gentiana,  611 

lulea,  611 
Gentiopikrin,  611 
Gentiafc  acid,  61 1 
Geranium,  3^4 

macuiaium,  3S4 
German  chamomile,  619 

djf(ilalrn,  793 
Germicides,  801 
Gigartina  mamillosa,  768 
Gin,  691 
Ginger,  616 
Girondin,  809 
Gizzard  J  chicken,  797 

trttrich,  ^97 
Glacial  acetic  acid,  373 
Glauber  salt.  633 
Glonoin  trinitrate,  333 
Glucose.  672 
Gluaide,  775 
Gluaidum,  775 
Glycerin,  773 
Glycerinum,  773 
Glycerita,  61 
Glycerite  of  hydraBtiSi  745 


Glycerilc  of  starch,  77s 
of  tannic  acid,  381 
of  yolk  of  egg,  775 

Glycentea,  61 

Glycerjtum     acidi    tannicl, 

aravh,  775 

hydrastia,  745 

vitelli,  775 
Glycero-phosphoric  acid,  499 
Glyco-formalin,  814 

'Uronic  acid,  ^^ 
Clycyrrhiia,  76S 

glabra,  768 

glan dull fera,  768 
Glycyrrhiiln,  768 
Glycyrrhizinum     amm  on  la- 
tum, 76* 
Goa  powder,  (note)  649 
Gold  and  sodium  chloride, 
46S 

bromide,  343 

wdide,  470 

oxide,  470 
Golden  seal,  740 
Goose-grease,  770 
Gossypli  radicis  cortex,  748 
Goe<iyp!um  herbaceum,  748 
Goulard's  extract,  397 
Granatum,  793 
Gray  ipecacuanha,  6^ 

powder,  463 
Green  galls,  383 

ginger,  616 
Griffith  s  mixture,  430,  735 
Grindelia,  730 

robusta,  700 

squarrosa,  790 
Ground  slippery  elm,  777 
Guaiac,  746,  301 

acid.  y>t 

resin,  301 

Avood,  50] 

yellow,  503 
Guaiaci  lignum,  301 

resina,  301 
Gualacin,  509 
Guaiacol,  369 

carbonate.  370 

compounds,  370 
Guaiaconic  acid,  V3 
Guaiacresinic  acid,  301 
Guaiacum  oflicinain,  301 

sanctum,  yn 

wood,  301 
Guarana,  317 
Guaranlne,  (note)  317 
Gum  arabic,  766 
Gun-cotton,  779 
Gun^ah,  163 
Gulta'percha,  779 


H 

Hsgenia  abyssinJcat  790 
Hapmaiin,  383 
H^matogen,  417 
Hasmatc^>orphyr1n,  137 
Hatmatoxylin,  383 
Hamatoxylon,  383 

campechianum^  3S3 
Hartshorn,  aromatic  spirit 

of,  374-  78t 
Hashish,  163 
Heat.  38 
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Heat  aa  a  dinnfectanl,  805 
Heavy  magnesia,  643 

oil  of  wmc,  81 
Hedeoma  pulegioideS)  jrj 
Hemp,  163 
Heroine,  136 

H  ciameth  yleneteiram  i  nc, 
685 


High  eoemaia.  657 
of     n 


and 


Hippurate     ot     lime 

lltliia,  (note)  587 
Hippuric  acid,  587 
Hive  syrup,  Coje'Sn  7W 
Hoflmann's  anodynt,  81 
Homalropintf  ifij 

hydrobromate,  18  j 
Homolle's  digiulin^  393 
Honduras  saroapanlla,  500 
Honey  ol  rose,  ^(4 
Honeys,  61 
Hop  pouKiee,  8> 
H<^w'B    camphor    mixture, 

437 
Hops,  82 
Horde  urn,  769 

Hot  baths,  30,  702 

Humulua,  8a 
lupulua^  S2 

Huxham'B  tincture,  547 

Hydragogue  diuretics,  667 

Hydragt>gucE,  637 

Hydrargyri  chlorldum  cor- 
roaivum,  465  ^  763 
chloridum  mite,  465 
iodidum  flavum,  4OT 
iodidum  rubnim,  407 
oxidum  flavum,  ^m 
DJciduni  TTibrum^  467 
subsulpha-H  flavus^  46S 

Hydmrgymm,  455^  %7 
ammoniatum^  46S 
cum  creta,  465 

Hydrastin,  741 


Hydrastine,  741 

chyd 


Hydrofltinina 


rochloraSt 
hydrochlo- 


Hydrflstinine 

rate,  745 
Hydrastis,  740 

canadensis,  74a 
Hydraled    oiide    of    iron, 

4*> 
Hydrobromic  acid^  243 
Hydrochinanet  ^,  690 
Hydrochloric  acid,  4 A 
poisuning,  434 
Hydrocyanic  acid,  362 

poisonine  by,  369 
Hydrogen  dioxide,  solution 
(S,  816 
peroxide,    solution    of, 
816 
Hydroquinone,  572 
Hyoscine,  i^S 

bydrobromas.  137 
bydrobromate,  T37 
Hyoscinum  hydrobtomium, 

HyCHcyaminas  sulphas,  1S6' 
Hyoscyamine,  138,  185 

sulphate,  186 
HyoricyamuE.  185 

niger.  13S,  185 
Hyperemesis,  63j 
Hypnone,  t6i 
Hypochlorites,  80a 


Hypodermic  injections,  64 
Hypophosphites,  494 
Hypophosphorous  acid,  494 


Hypophysis,  514 
H  ypoquebrachine. 


(note) 


Ice-pouHice,  31 
Iceland  moss,  767 
Ichthalbin.  505 
Ichthyol,  504 

afbuniinate,  505 
Idiosyncrasies,  66 
Igasuric  acid,  xr? 
Ignis  sacer,  739 

sancti  antonii.  739 
Ilex  cassine,  317 

paraguaienais,  Avj 
lUicium  antsaTum,  61B 
Impute    ferrous    sulphate, 

Sa4 
Incompatibilities,  69 
India  senna,  6^ 
Indian  cannabis,  163 

com,  692 

Huut  of,  749 

hemp,  163 

raeal,  641,  777 
Indications  for  the  use  of 

medicines,  62 
Induced  current,  47 
In^  poison,  312 
Infiltration-anzsthesia,  199 
Infusa,  61 
Infusion  of  coscarilla,  690 

of  chamomile,  619 

of  cinchona,  54? 

of  cloves,  615 

of  coffee,  (note)  318 

of  digitalis,  311 

of  gentian,  compound, 
6[i 

of  juniper,  691 

ot  lobelia,  256 

of  pareira  brava,  689 

of    senna,     compound, 

of  wild  cherryp  613 

of  lea,  692 
Infusions,  61 
Infusum  cascarillfe,  620 

cinchona,  547 

digitalis,  311 

pruni  Virginians,  613 

sennas  compoaitum,  654 
Injections,  65 

subcutaneous,  ^ 
Intravenous     injections  of 
chloral,  150 
salt  solution  in  poi' 
soning,  (note)  203 
Inunctions,  mercurial,  462 
Iodide  of  gold,  470 

of  potash,  476 
Iodine,  470 

as  a  disinfectant,  S07 

ointment,  476 
lodi^m,  472 
Iodoform,  479 

ointment,  484 
lodoformogi'n,  4B6 
Iodoform  urn,  479 
lodoU  484 
lodothyrm,  507 


lodum,  470 

Ipecacuanha.  624,  ^18 
as  a  diaphoretic,  715 
as  an  expe<:loranc.  718 

I[>omoea  jalapa,  657 

Irish  moss,  7w 

Iron,  415.  8a| 

and  animonium  ctCiUc, 

4'3 

and      arnmonium     tar- 
trate, 423 

and  potassium  tartnle. 

*?3     -   - 
and  qmninc  citrate,  423 
and    strychnine  ciir^e, 

4>3 
brornidc.  423 

by  hydrogen,  4^0 
Queivenne's,  490 
tartrates,  433 

Isaconitint,  551 
Isinglass  pUatpr,  779 
Iso-buty]  nitrite.  ( note)  144 
Isopelletierine,  795 
Urol,  41 J 


Jaborandi,  705 
jaborandine,  (note)  706 
jaborioe,  (note)  706 
jacbet'poultice,  778 
Juuarandy,  705 
jafap,  657 
Jalapa,  657 
Jalapin,  5*^ 
Jamaica  ginger,  616 
Jambul,  503 
Jameslown  weed,  1A4 
Jamguarandi,  705 

iateorhiza  palmata,  611 
enisalem  ottk,  789 
iervine,  343 
uices,  61 
ulienne  soup,  10 
uniper,  691 
uniperus,  6^1 
communis,  691 
aabioat  tb 


K 

Kaiserling's  ftotution,  Sij 

Kamola,  796 

KavB.  699 

Kava-kAva,  699 

Kava  resin,  699 

Kavin,  699 

Kentish  ointment,  75S 

Kinicacid,  3^5 

Kino,  383 

Kino- tannic  acid,  37S 

Kinovfc  acid,  525 

Kola  nut,  317 

KomM  poison.  31a  ^ 

Koossin,  790 

KoosBO.  790 

Ko«o(ox{n,  790 

Koumya,  11 

Krameria,  ^3 

iKina,  363 

Inondra,  3S5 
Kumys,  11 
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Labarraque^a  Bolutkm,  809 
Lactic  acid,  4^9 
LactophcHpliate  of  lime,  497 
Lactuca  vircoa,  83 
Lactucarium,  83 
Lacturin»  83 
Lady  Webster  pills,  6^ 
Lanolia,  771 
Lard,  770 

Large  enemata,  6:37 
Laudanine,  137 
Laudanum,  tis 
LauruB  campnora,  76 
Ldvajce  of  tne  blood,  666 
Lavandula  spica,  (note)  618 
LavendcT,  oil  of.  618 
Laxatives,  636,  641 
Lead,  3^*,  S04 
acetate,  397 
carbonate,  398 
chromaie,  (note]  38S 
coiic,  388 
nitrate,  393  h  804 
oxidej  396 
plaster,  396,  779 
poisoning,  387 
water,  307 
Ledoyen'sffisinfectont  solu- 
tion, 398,  M 
Lemon- j  u  i  ce,  37 J 
L«mon-ptel,  fiis 
Lemons,  essential  salt  of,  374 
Levant  wonnseed^  790 
Lichen  slarch,  767 
Lichen  in,  767 
Lichstearic  acid,  767 
Liebig's  beef  tea,  9 
Light  magnesia,  643 
Lignum  vitar,  ^i 
LiFy  of  the  valley,  336 
Lime,  781 

as  a  disinfectant,  809 
lactophosphate,  493 
linlmenl,  785 
stone,  7S4 
unslaked,  7S4 
waler,  7S5 
Limotiia  cortex,  618 
Liniment  of  ammonia,  7S9 
of  belladonna,  183 
of  camphor,  79 
of  chloroform,  T03 
of  lime,  785 
of  soap,  79 
of  lurpentme,  75B 
Linimenia,  63 
Liniments,  6s 
Linimenlum  ammonia,  7^ 
belladonnfe,  1S3 
calcis.  735 
camphoffe,  78 
chloroformi,  J03 
saponis,  78 
terebinthime,  758 
Linseed  oil,  771 
Linum,  769 

u^itatiBsimum,  76^ 
Liquid  cosmoline,  770 
meal  foods,  7 
petrolatum,  776 
Liquor  acidi  aTsenosi^  4M 
ammonll  acetatis,  7L3 
arsenl     et     hydrargyri 
iodldl,  478 


Liquor  calcis,  785 

ferri  subsulpbatls,  431 
ferrl  teTvulphatis,  i2i 

Ktta-percme,  779 
_  drargyri  nitratia,  763 

iodi  compoflitus,  476 

magnesii  citratis,  655 

pancreaticus,  [3 

plumbi  aubacetatis,  397 

plumbi    subacetatis  di- 
lutus,  398 

potass  v,  678 

potasail  araenitis,  454 

potassii  citTBtis,  678 

BodK,  7*3 

sod*  cnloratff ,  809 

sodij  arsenatia,  434 

zinc]  chloridk,  763 
Liquores,  61 
Liquorice,  769 

powder,  769 

root,  768 
Lisbon  diet- drink,  501 
Lislerine,  Sm 
Litharge,  396 
Lithlasis,  24 
Lilhii  benioas.  684 

bromidum,  684 

tarbonas,  684 

ciiraa,  6S4 

citras  elTervescens,  684 
Lithium,  M4 

arsenical     solution    ol, 
684 

benzoale,  6S4 

bromide,  342 

carbonate,  6S4 

citrate,  684 
Lillle's  solution  of  phenyl, 

809 
Lobelia,  254*  7tS 

inAata,  354 
Lobe!ine,  354 
Local  applications,  65 

cold,  30 

heat,  a8 

remedies,  610 
Logwood,  383 
Loxen^es,  62 

of  ipecacuanha,  6a8 

of      ipecacuanha     and 
morphine,  628 
Lugol's  solution,  476 
Lump  asafetida,  75 
Lunar  caustic,  406 
Lupulin,  83 
LupuUnum,  83 
Lycoctonine,  (note)  350 
Lysol.  Bii 

M 

Mace,  615 
Macis,  615 
Macrolln,  Sa 
Magnesia,  643,  781 

ponderosa^  643 
Magnesil  carbonaa,  643 

citras  efTerveacena,  653 

sulphas,  654 
Magnesium  carbonate,  643 

citrate,  653 

sulphate,  654 
Magnetism,  59 
Maizenic  acid,  692 
Male  fern,  793 


Halic  acid,  ^ 

Mallotus  phdippinensia.  706 

Malt,  798 

Mammary  glands,  507 

Manganese,  493 

dioiide,  4J3 

sulphate,  433 
Mangani  diondum,  493 

suiphaa,  433 
Manna,  643 
Mannile,  64a 
Marble,  784 

Marjoram,  oil  off  f note)  61& 
Martineau^s  solution,  684 
Mass  of  copaiba,  698 

of  mercury,  464 
Maasa  cop  a  lbs,  »8 

hydrargyri,  4at 
Mas^ge,  3 
Matt,  317 

in  leaf,  (note)  317 

in  powder,  (note)  517 
Materia  medica,  60 
Matlcln,699 
Matko,  699 
Matricaria,  619 

chamomilla,  6J9 
Matzoon,  la 
May-apple,  659 
Meadow  saffron,  494 
Measures    of   tne   ineiricaJ 

ayBtero,  Saa 
Meal'juice,  8 
Mechanical  emetics,  631 
Meconk  acid,  lao 
Medulla  sassafras,  769 
Mel  ross,  384 
Melaleuca      leucadendron, 

61; 
Mclia  azedarach,  7S9 
Melissa,  618 

ofticinaUs,  618 
Mellita,  61 
Mentha  piperita,  61S 

pul«mm,  7»7 

viridis,  618 
Menthol,  570 
Mercurial  cachexia,  458 

fumigations,  463 

inunctions,  46a 

ointment,  464 

pills,  465 

plaster^  464 

poisoning,  local,  459 

ptyaltsm,  456 

purgatives,  647 
Mercuric    nitrate,    solution 

of,  763 
Mercury,  455,  647   „ 

ammoniaied,  468 

bichloride,  466 

hypodermic  use  of,  463 

with  chalk,  465 
Melacresol,  831 
Melh»mogLobin,  349 
Metheny]  chloride,  96 
Methyl-acetanilid,  606 

pyrocatechin,  569 

sal  icy  las,  5S3 

salicylate,  5S3 
Methylaf,  160 
Methylene  bichloride,  105 
Methyl  xanthine,  670 
Methysticin,  699 
Metric  system,  8^ 
'  Mexereon,  50a 
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Mereronn  o^nimtni.  5m 

Mv-icfviim,  ys 

Mild   iQc-TciirouB    cblondc^ 

Milk  clici,  >£ 

of  nWL(t:[icI<i4  76 

panchn  M,  591 

ioji*«.  Italic  rc.itiaed,  14 

Minor  a<"*inri^ci*m*,  ^v* 

Miiili;rfl  crelae,  7^6 

ftrri  c<3uipokiid,  421,  ^aj 
glj-<:ytTh«3e  compuBita, 

Micturci!,  61 

109 
Miitiirr  ut  asalehdn,  y6 

of  puui^^iiiin  ^'iLralCn^Td 
Hiilurc?,  6[ 
Maiit  h^At  as  a  £emildde, 

Molatses,  641 

Monobromnlpil  camphor.  Ho 
MonsH'i  sululion,  41 J 
MorptitPd,  T30,  ij5 

hydrorhloru,  135 

MorphliLt:.  Ij5 
jxcir'IatF,  135 
hvdrcichlorare.  t  js 

Mcschufl.  ^3 

TrfKcHtferus.  73 

MoLnr  i^oinls,  5j  ,  029 

Mucilagr;  of  K^m  aralii?,  7^ 
<if  wsftaf ras  pilh,  769 
ot  frTippcry  rim  bark,  767 
of  lnig[Lcanlli.  7*7 

Mui^ll^ge-;,  61 

MiiciUfCO,  ;tcjf  iir,  76fi 

aa'^afiua  EiieduIlK,  769 

Llnii,  767 
Mulled  wine,  j^i 
Murinle  of  in')r;)hiEiv,  135 

MuHflrinc,  d-nlidirtc  fiir»  181 
Must,  7t 
Mu^lBrd,  7S7 

as  an  mtctic.  63) 

paper,  7S7 

pliilcr,  757 

poultiCf,  757 
Mutton  8UCl,  77i> 
Hyrinlicifc,  615 

frs^rans,  ftrj 
Myrrh.  71^ 
Myxccderna.  307 


Napelline^  33  ' 
Nnphtalin.  4i8 
Nf^jhtnlinunti  Si8 
N.-iphtlmfnl,  ^ 
Naphiol,  ^19 
Nnrrtine,  137 
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NarCtJlinc,  IJ7 

Nervines,  73 

Nt:UEral  mixlurt,  67S 
N^ai  camphor,  (luw)  7^ 
NiccLinv,  36j 
Nitre.  63o 
Nitric  acid,  436,  764 
ab  a  caustic,  7&t 

Nitnlewl  tfttiyJ,  ?5j,  71J 

Nllt-figcn  monnxidc^  85 

Nitr^^ydJt^liTuiit  acid »  437 

poiton,  414 
Nitro-murialic  acid,  417 
NitrouA  arid .  427 

oside,  86 
Nurway  spnicen  755 
Ho^'ipnoii,  483 
Nucleic  nr'iii,  5115 
Nuckici^,  vjs 
Nulgall,  ^Hj 
Nutmeg,  6] J 
NulriaolB,  377 
Nulritiw  viiemAU,  14 
Nun  vomka.  307 


OnTmeal ,  641 

porridge.  12 
Ohm,  45 
OIiiu'l;  liw,  47 
Oil  uf  allapkcc,  613 

of  iLiiirie»  &rH 

Of  i^plc,  (Tinie)  61S 

c1  ciijupul.  617 

of  cAmphcr,  So 

of  carunay,  618 

of  cheno podium 4  ^0 

of  cinnamon,  tii,) 

of  duvts,  6f5 

of  C4.ipaiba,  6gS 

o!  coriander,  6tS 

uf  Ljirltud  attd,  771 

of  cubcb,  6*9 

ol  erpol,  739 

of  criKi:ron,  Gifi 

of  f^'ucalvpttis,  1^ 

of  fcnntl,  618 

ot  ELiulIhtria.  5S3 

of  htfdeinma,  737 

of  fumpi:r  691 

of  Uvtrndtr,  61 3 

of  niacr»  (ti^ 

uf  marjoruLrii  f  notr)  £18 

of  m«nl1ia      pulcgiLun, 
7=7 

of  mu^liird,  756 

qI  myrislicn,  615 

lit  ou:nif-E.  fi'S 

of  pcnnyroval.  7/7 

of  peppermmv  kj-i 
camphor,  57* 

of  phcBphonlaf  441 

of  pimenta,  615 

of  roKmary,  (tuAt:)  618 

of  rv^.  7t6 

of  <idndhNvwud,  699,7^ 

of  sas!«afFa}t,  617 

of  fiavinv,  736 

of  ^pfBTmint,  6]S 

ol  swtel  alitiuiiib,  771 


tit     lBTtfi%-,    7*7 

til   laT.  7JI 

□C  tlioiUmntA^  77V 

of  thyair,  57i 

of  tnrpcrnttDC,  6g\  ^^ 

rd  valerian.  74 

of   vilHal.  4XS 

ri  wincr.  bcwTiTp  f^ 

of  wintersrcvfi,  ^83 

at  wurtaaevd,  ^ga 
Oi]5.€ii 

Ointment    of    "^"■^^■I'H 
mercury,  4&S 

tjf  anninmitjin 

of  am  iniriny.  .147 
of  licllatjirnii^  183 


nf  DaJlR,  3SJ 
of  Ic 


lodiiir.  47Tt 
ol  li_4|.domi,  484 
nf  lead  *'arhn^nste.  _ 
i»t  iTivrcuik"  nitrslr.  «9t 

of  mercury-  4^ 
of  tnv^trivim.  gat 
Elf  ouci^all.  t^7 
of  polasEtiua  iodUv,^ 
uf  red    mtrrrunr  aaioii   I 
468 

of  fiOBfr-wnt*'r,   3^^, 

of  Htramonium, 
(rf  anlpliurAtcd 

Mi 

of  lannie  Bckl.  jSi 

ol  tnr.  7JJ 

□f  vi^rulrmr.  ^14^ 

of  white  prtTCiP'ilAl 

of  yellow  tn«ivuti&' 
ide,  4£A 

nf  zinc  viid«,  403 
OiotmcntA,  6j 
Olea,  771 

dntiElata,  61 
Oleatn,  &i 

Oloateol  mercuo*-  4^. 
Okatc-*,  6r 

OlealtinihydFarRyn,  . 
Olc^rc^ln  of  catisJcum. 

of  {Tubc-b.  699 
ol  trm,  7^ 

oT  KinKtr,  616 
'>'  lijpijtiii.  *a 
of  pepiiet.  6re 
OltuicaLna  lupidii.  7^ 

capsici.  617 

cubebf ,  699 

tupulin^  iG 

plptrit.  61^ 

*ingiticr&,  tii6 
OJtoresifHc.  61 
Oleoreains,  in 
Oleum  •rdiCTrurn,  &t 

aRiygHalA:      cij 

bciulfF  ^ulmilc, 
cajupuli,  617 
campbcfre,  }ki 
caryophylli.  ^15 

ch*-n'*pcHlii,  79& 
cinnamotni.  &14 
c«paibic,  *pj6 

critter- kritt^  <^ 
eUCftiypli,  ^44 
gauUtiTriir.  -^t 
Ko»ypL|  smilftV 
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Oleum  hedeomtt,  7^ 

juniperl,  69L 

lini,  771 

moirtlus,  486 

mjrisiictej  615 

olivfl?f  771 

phosphoramm,  441 

piments,  615 

ricini,  616,  645 

Babins»  736 

BantaU,  6ga,  734 

Baasafraa,  617 

Bln^pia  vnlatil?,  756 

terebmlhiniCj  693 

theubromalis,  770 

tighi»  662 
Olive  oilj  771 
Onaye  poison,  313 
Opianine,  120 
Opii  pulvis,  L34 
Opiumt  i» 

alkaloids,  137 

deodoratmn^  134 

deodorized^  134 

poisoning  by»  130 
Orange- flower  water,  6i3 

flowers,  61S 

peel,  618 
Ortnocresol,  Sai 

crcflotic  acid,  (note)  577 
Oamic  acid,  809 
Oxalate  ol  potassium  acid, 

374 
Oxalic  acid,  373 

SisoninK,  374 
or  gold,  470 
ol  linc^  4(Q 
OxydicokbtcJne,  494 
Oxyspartpinpj  (note)  328 
Oxytocics,  729 


Pahoui us  poison,  313 
Pale  catechu,  3S3 

cinchona,  535 

rose,  384 
Pancreatin,  798 
PancreaLized  fooda^  14 
Papain,  799 

Papaver  Bomaiferum,  ix> 
Papaverine,  137 
Papaw.  799 
Papayotin,  799 
Papers,  62 
Paracetamidophenol,  I  note) 

600 
Paracresot,  821 
Paracresottc  acid,  (note]  577 
Paraform,  814 
Paraguay  tea,  317 
Paraldehyde,  159 
Paraldehydum^  159 
Parailinic  acid,  500 
Paramidophtnol,  (note)  600 
PafamoTpnine,  120 
PareEoric.  134 
Pareira,  6S9 

brava,  689 
Pariliin^  500 
Panllinic  afid,  500 
ParsTey^  727 
PauUinia  sorbilis,  317 
Pearl  barley,  769 
PearLash,  678 


PeUetierlne.  795 
Pennyroyal,  727 
Pcntalf  log 
Pepo.  795 
Pepper,  6i5 
Peppermint,  &18 

water,  618 
Pepsin,  797 
P^>sinurn,  797 

saccharatum,  797 
Peptonized  beef  tea^  14 

gruel,  T4 

milk,  14 

milk  toas^r  14 

oysters,  i^ 
Pemambuco  jaboraadi,  70^ 
Peronine,  135 

Peroxide  ofnydrogen,  816 
Pertussin,  315 
PelTolalum,  776 

liquidum,  776 

molle,  776 

apiaaum,  776 
Peirorielinum  aaiivumi  727 
Pharmacopceia,  60 
Pharmacy,  6a 
Phellandrene,  549 
Phenacelin,  603 
Phenazone,  5S9 
Phenazonum,  5S9 
Phenic  acid,  S5A 
Phenocoll      Hydrochloride, 

605 
PhenoL  556 

sodique,  (Hance  Brofl. 
ft  While).  809 
French.  809 
Phenylacetamide,  599 
Phe  ny  1-d  i  met  h  y  l-py  raxo- 

lone,  589 
Phenylic  alcohol.  554 
Phosphorated  oil,  441 
Phosphoric  acid,  487 
PhosphoTus,  431 

antidote  to,  439 

necrosis,  440 

poisoning,  432 
PhysoBtigma,  223 

poisoning,  231 

venenoBum,  233 
FhysostigminK      salicylas, 

atilphas^  231 
Phyflosligmine,  2^ 

salicylate,  231 

sulphate,  231 
Pic raconi line,  (note)  351 
Picriena  excelsa,  6li 
Picric  acid,  551 
Pikropodophyllin,       (note) 

639 
Pilfof  aloes,  653 

of  aloes  and  asaletida, 

of  afoea  and  iron,  653 
of    aloes    and    mastic, 

of  aloes  and  myrrh,  653 

of  asafetida,  70 

of  opium,  134 

of  phosphorus,  441 

of  rhubarb,  650 

of  Thubarb,  compound, 
650 
Pills,  62 
Pilocarpidine,  (notv)  706 


Pilocarpine    hydrochloras, 

7" 
Pilocarpine,  706 

hydrochlorate,  711 
Pilocarpus,  Tpi 

jaborandi,  705 

pinnatus,  (iioie)7D5 

selloanus,  705 
Piluta,62 

aloes,  653 

aloes  et  asafcetidat,  653 

aloes  ct  ferri,  653 

aloes  et  mastiches,  633 

aloes  el  myrrhff,  653 

asafcetidx,  76 

catbarticfe    compositK, 

ratSartictt  vegetabiles, 

omi,  134 

phosphori,  441 

rhei,  630 

rhei  composite,  630 
Pimenta,  61^ 

oQicinalis,  615 
Pimpmella  anisuni,  61S 
Pinkroot,  788 
Pinus  palustris,  693,  7» 
Pipe  gamboge f  661 
Piper,  616 

ac^uBti folium,  699 

cubeba,  698 

methysticum,  699 

nLgrum,  616 
Piperazidine   6S5 
Piperaijne,  6^5 

hydrochlorate,  683 
Pipenn,  616 
Piperinum,  616 
Pipsiasewa,  691 
Pitch,  722 
Pituitary  body.  514 
Pix  bur^ndica,  739 

liquida,  732 
Plasma,  775 
Plaster,  contharidal    pitch, 

of  ammoniac  with  mer- 
cury, 7»3 

of  arnica,  350 

of  belladonna^  jSi 

of  Burgundy  pitch,  739 

of  mercury,  4C4 
Plaster?,  62 
Plait's  chlorides,  809 
Plumbi  acetas,  wj 

carbonas,  398 

nilras,  39S 

oildum,  396 
Plumbum,  ia6 
Pudophyllin,  66d 
Podophyllinic  acid,   (note) 

Podophyllorsin,  631^ 
Podc^hyllotoxin,  659 
Podophyllum,  639 

pellatum,  659 
Poly  gala  senega,  723 
Polygalrc  acid^733 
Potyslichic  acid,  (note)  793 
Pomegranate  rind,  793 
Poppy t  I  JO 
PorphytOKine,  137 
Potash,  678 

alum,  185 
Potassa,  761,  781 
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f  ftaaiTi  nam  <rAk«,  769 
HolphurAU.  645 

biuitrai.  fjT^ 
IrfMnKSum,  ^ 

chU/raj,  <5M] 
citr2i»H  1^ 
cfuiidum,  57lt 
d  luidLi  larttA*,  696 
kijitidum,  476 

pmn«nicjinu,  S15 
■ukihiu,  660 
PuUHhiin,  6^3 

acetate,  679 

alum,  iHa 

and  Wfdimn  tartrate.  696 

McartKrtiatt,  67S 
bllArtrAtc,  679 
brumldc,  iji 
carlronale,  67^ 
chkirate.  Wi 

pdinuniag  by,  6Bi 
dtratc,  67^,718 
cvAnldc,  170 
Iodide,  47« 
myronate,  756 
ntlTftte.  660 

polHrtiLnff  by,  I56i> 
nitrite,  153 
oxalate,  374 

pcrmanganHte,  7^5,  S15 
Hulpliate,  6K0 
PfiudrvdeiucceHLon,(note) 

P*rtiltice»,  776 
powdered  opium,  134 

PowderH.  63 

Praclkal  «iittii[heBk,  106 
Precipitated     calcium    car- 
Ijonflte,  7**5 

calcium  pFurfiphate,  493 

Hulphur,  643 

flrK'  rnrltimjileT  4M 
PrrdlKCHlL'd  fiMHlii,  13- 
Prepiiriiiiiiim  iif  druitv,  60 
Prepiiri'd  f  hnik,  7*15 
Pri-ricrihIniCi  art  iif,  67 
Pride  »r  Cliina,  7B9 
I'rImnry  current,  46 
Prc)pt!nyl  akohi'l,  77a 
Pn>pyfnmln,  4K7 
ProttcllviB,  779 
ProUtJdUlv  of  mercury,  467 
Ptuiivh,  64  j 
l*runUH  mToHnn,  6i» 

virKlniuna.  61a 
I'rufwlc  flcid,  36a 

IKtiHCTnInK,  369 
Pm.-udnc<mlti»e,  (noti:)  350 
I'rit'udMlcrvint-,  343 
E'li-roccirpu^  muraupium,  3H3 
I^IyiiliHm,  a^ 
l^ulvcroN,  ia 
PiUvi^i  iininmlicuSt  6[4 

I'ffervi'Hrcns      compoHi- 

rcyrrliiia  compoaitus, 

5h,  769 
Ipt'cacuanhfret  i^piM34, 

71.^ 
jidapn:  compoaiius,  657 
partiirkns,  73^^ 
rhcE  ciHnposUus,  6^ 


't 


Pumpkio  iced,  795 
Ptjrf(aiive  enenua.  637 
Pureai jv«,  63J,  637 

nypodermic  oac  o(.  637 
Pnrcn,  6j7,  645 
PorcinK  aRanc,  J85 

cai*ia,Q4J 
Porified  aloe*,  65^ 

animal  charcul,  8di 
Pyrocatarhia.  $73 
pyroiylio.  779 
PjrroKylmum.  779 


Q 

ia,  611 
.in,  61 1 
brachamiiw,  (note)  169 
ucbrachirK,  (note)  369 
uebr^ho,  169 
uercitron,  3^4 
uerciu  alba,  3^4 
luBitatiica.^i 
linctoria,  3H4 
Quevcnne'f  Inm,  430 
QuinidinK  ftulpbai,  $46 
Quinldine  sulphate,  546 
Quinlna,  s?3 
QuininK  biflulpbai,  344 
hydrobnnnaB,  343 
BUlpbaH,  336 
Quinine,  s^s 

and  urea,  bimuriaie  ol, 

biftutphate,  344 
dihydroxyLe,  (note)  327 
hydrobromale,  $43 
■ulphatc,  536 
tannale,  545 
Quinoidln,  547 


Se«ctbiu  of  degenetatbn, 

Rectal  alimtntalion,  14 

Red  cinchona,  523 
pum,  549 
ipecacuanha,  624 
mercuric     iodidcr    467, 

4w 
metcuric  oxide,  467 
precipitate      omtmenl. 

rose,  384 
wine,  273 
Reduced  iron,  430 
Rel1e:i    cardiac    inhibition, 

(noie)  ino 
Refrigernnts,  370 
Relation  uf       flpolhccaries' 
Lo  metric  wtlghtq, 836 
of  npi}thecariea'  weights 

tu  measures,  S26 
of  metric  to  apotheca- 
rifs'  weights,  827 
Remijin  pedunculata,  548 

purdieana,  548 
Rennet.  797 
Reain  cerate,  693 
of  jalap.  637 
of  Mav-appie,  660 

of  pcKictphyllum,  46o 
of  Hcanimony,  658 
plaster,  397 


tigd 


■casuBuiii,  figff 
RcsiiiE.6a 
ReauB,  oa 
Roorcm,  571 
RevoTcimiiii,  571 
ltcH>intoTy 

ll  I  niPl  If'  "tT,  1^^ 

Reat-cure,  17 
Rhabafbarin.  ti^ 
Rhammu,  64^ 

lraDnla,&ii 

paruiana,  6(9 
Rhatany,  3S3 
Rhein.^ 
Rheum,  649 

oflkinak,  £49 
Rhodeoretra,  637 

Rhubarb.  649 
Rhus  glabra,  3fl4 
Ricin,  6^ 
Ricinoleic  acid,  fiffi 
Ricinolein.  646 
Ricinus  commaiiia,  6^ 
Rio  Janeiro  iaborand^  70$ 
Rochelle  ult,  656 
Roman  chamomile.  619    , 
Rosa  centifolla,  3A4 

galtica,  384 
Rosemary,  oil  of,  (note)  61S 
Rose-water,  384 
Roiin,  693 
Rottlerin,  796 
Rubefacients,  753 
Rubijervine,  343 
Rue,  716 

Ruaaian  bath,  702 
Ruta,  736 

graveolens,  796 
Rye,  729 


8 


Sabadilline,  347 
Sabina,  736 

Saccharated  ferrona  carbon- 
ate, 430 

ferrous  iodide,  493 

pepsin,  797 
Saccharm,  775 
Saccharum,  041 

lactis,  641 
SagCp  61 S 
Sago  jelly^  i3 

porridge,  11 
Saigon  cinnamoti.  614 
Sahcin,  3^4 
Salicinum,  5R1 
Salicylate       of      A^nophtol 

ether,  586 
Salicylic  acid,  374 
Salicyluric  ac]d,57lS 
Salines.  654 
Salipyrin,  606 
Salix,  5^ 
SaloK  5S4 
Salophen,  3S6 
Solsi^parin.  500 
Salt  meal,  (note)  783 

of  lemons,  essential,  374 

of  sorrel,  374 
Saltpetre,  680 
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officinal  i9»  6[S 
Saatalum  album,  699,  734 
Sanionica,  790 
Santonin,  790 
Santonimc  acid,  79a 
SaDtoDinuin,  790 
Saponin,  wo,  733 
SaisaparUla,  50a 
SafBapariUin,  300 
Sarsaponin,  500 
SaBsalras,  oil  of,  617 

piXh.  769 
5a vine,  796 
Scammonin,  658 
Scunmtnium,  65S 
Scammony,  65S 
Schecle^s  gnen,  4x1 
Schleich^s  infiltTauon-anffV' 
thesia,  199 

mixlure.  (note)  109 
Schwdnfurt  green,  453 
Sci1U,667 
Scillin.  6&/ 
SciUipicrin,  €67 
SclLILtin,  668 
Scillitoxin,  667 
Scoparin,  669 
Scc^ariufl,  669 
Sc<^la.  [^ 
Scopolamme,  138 

liydTobromWe.  i*B 
Scopolunium        hydrobro- 

mium,  138 
ScopoLia  atropoiden,  13S 

cainiollca,  138 
Scopoline,  138 
Secale  cereale,  730 
Seidlitz  powder,  6^ 
Senega,  7^3 
Senegin,  733 
Senna,  63^ 
Serpentana^  619 
Sex  in  relation  to  dose,  66 
Shore  oil,  486 
Silk  of  Indian  com,  697 
Silver,  Ac6 

citTBte,  413 

cyanide,  370,  41a 

iodide,  413 

nitrale,  406 

nitrate,  diluted,  413 

nitrate,  fused,  406 

oxide,  419 

poiaoning,  408,  41 1 

soluble,  411 
Simaruba,  61 1 

officinalis,  611 
Simple  bitiers,  61 1 
Sinalbin,  756 
SioapiA  alba,  756 

nigra,  756 
Sinignn,  736 
Siphon  atomach-pump, 

f  note  I  131 
Slippery  elm,  767 
Smilactn,  30a 
Smitax  medica,  300 

officinalis,  300 

papyracea,  500 
Smul  or  Indian  com,  749 
Smyrna  opium,  lao 
Snake-poisoning  antitoxin, 

Soap  liniment,  79 
plaster,  397,  779 


SocaloEn.  651 
Socotnne  aloea,  6$i 
Soda,  761,  78 J 
Sodii  Hcetas,  7S4 

araenaa,  454 

benioas,  3S9 

bicarbonos,  7^ 

bicarbonas  venalis,  783 

borasj  S« 

bmmidum,  ^1 

carbonas,  7S3 

carbonas  exsiccatus,  7S3 

nilrss,  7S4 

phosphas,  633 

sal  icy  I  as,  g&a 

santoninaa,  793 

sulphas,  635 
Sodium,  761 

acelfltef  784 

and   cafleine   benxoote, 

and  theobromine  salicy- 
late, &70 

arsenate,  454 

benzoate,  3S9 

bicarbonate,  783 

borate,  8m 

bromide,  941 

carbonate,  78^ 

carbonate,  dned,  783 

chlorate,  (note)  683 

ichthyo- sulphate,  304 

nitrate,  6S0,  784 

nitrite,  933 

phoftph^te.  633 

salicylalCf  589»  78J 

santoninaie,  793 

airlphate,  653 
Soft  petrolatum,  776 
Solanaceous  alkaloids,  13S 
Solid  extracts,  61 
Soluble  ferric  phosphate,  433 

feme      pyrophosphate, 

iron  and  quinine  citrate, 

42J 

silver,  41? 
Solution  of  ammonium  ace- 
tate, 713 
of  arsenic  and  mercuric 

iodide,  478 
of  arsenous  arid,  434 
of  chlorinated  soda,  809 
of    ferric    subsulphate, 

of  ferric  sulphate.  431 
of  guttfl-percha,  779 
of     hydrogen    dioxide, 

S16 
of   hydrogen    peroxide, 

of  lead  subacetate,  397 

of  lime,  785 

of    magntaium    citrate, 

,^         - 
of  mercuric  nitrate,  763 

of  persulphate  of  iron, 

431 

of  potassa^  678 

of    potassium    arsenite, 

454 
of  potassium  citrate,  678 
of  soda,  783 
of  sodium  arsenate,  434 
of  subsulphate  of  iron, 

4J1 


Solution  of   xinc   chloride, 

763 
Solutions,  61 
Somnifacients,  lao 

minor,  139 
Soups,  9 
SoxkKJol,  486 
Spanish  flies,  753 
Sparteinic  sulphas,  33B 
Sparteine,  328,  333,  669 

sulphate,  jsSj  332 
Spasmodic  ergotism,  739 
Spearmint,  6jS 

water,  6lS 
Spermaceti,  770 
Sphacelotoxin,  (note)  730 
Spice  plasters,  737 
Spigelia,  788 

man  land  lea,  788 
Spigeline,  7S9 
Spirit  of  ammonia,  774 
aromatic,  374 

of  anise,  618 

of  camphor,  79 

of  chloroform,  103 

of  cinnamon,  614 

of  ether,  compound,  81 

of  pkmoln,  133 

of  )uniper,  69a 

of  juniper,  compound, 

of  hivendcT,  619 
of  lemon,  61S 
of  Minder erus,  713 
of  nitrous  ether,  71a 
of  peppermint,  618 
of  spearmint,  6x8 

Spirits,  61 

Spiritus,  6[ 
siheris,  81 

fictheria  compoflilus,  81 
stheris  nitrosi,  671,  71a 
ammonis,  374 
ammonie     aromaticus, 

^4 
anisi,  61S 
camphors,  79 
chloroformi,  103 
cinnamomi,  614 
frumenti,  373 
plonoini,  333 

Iumperi,  693 
uniperi  composilUH,69l 
avanduls,  619 
LimDni^,  618 
meniha?  piperitic,  618 
menthae  viridis,  618 
vini  gallici,  373 
Spleen,  314 

Squibb 's  fifty  per  cent,  zinc 
chloride,  809 
soltition  impure  carbolic 
acid,  809 
Squill,  667 

as  an  cjipeciorant,  733 
Squirting  cucumber,  660 
Star  anise,  618 
Slicking  plaster,  397,  693 
Stimulating  emetics,  63c 

expectorants,  71Q 
Stomachics,  610 
Stomach-pump  siphon, 

(note)  131 
Straits  oil,  486 
Stramonii  Mia,  184 
semen,  184 
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Strflinonmm  leaves^  iK^ 

Syrtip   nf    Tiydrkxllc    add, 

Tanacctiim  vul^rp^^H 

sccJh  i34 

(r(  hypupho^phitts,  4^ 
oE  UkIMi:  of  iron,  413 

Tannale  I't  cariDabcnt,  ■ 

tnjfin,  jrfi 

of  c|umjne,545    ■ 

Tannic-  arid,  374       ^^m 

StrunRtrr  water  af  anLiaoniap 

of  tpccacUanha.  &m 

Tan^y,  7*7                ^^H 

374 

of  Factucnfium,  IS4 

Tapioc J  pomdge,  ]^^H 

SiTDntii  bromlJum,  743 

of  lime.  785 

Tar.  ;3-j                    ^^1 

lodidum,  47g 

cf  rbubarb»^i 

camphor,  %i&     ^^H 

laclnfi,  68S 

nl    rhtJbarb,     aromatic, 

nintmeni,  733     ^^H 

Sinirnluui,  686 

Gsi 

syrup,  jas          ^H 

Urcimidc,  34* 

of  rose,  j34 

Tar^mcurTT,  ^oj         ^^H 

indidr,  479 

of     sarHUpaiilla,     com- 

EiHiriruilt!, 503     ^^M 

pound,  501 

Tartar,  ^i                 ^^M 

phoapliattf,  (nolc]  6S7 

of  icftegn.  7»3 

Tartar  tmelic,  337,  ^Pl 

sflllcylaitH  5P1 

of  Hhua,  6u 

of  tquill,  669,  771 

posonine,  341 
Tartaric  acid,  374 

SlnphEinlhidiri,  jrj 

StruphflnThin,  31J,  ji6 

offiquill,  cumponnd,  ps 
of  vwccfloran^u  peel. 616 

pnrponmg,  372 
Tcmptfjmtnt,  06 
Tirrtbcii'i,  723              ^1 

5iri^>l>U£i[i(hLi&,  .^17 

hispidm,  313 

of  lar,  71 J 

fciimb^,  ;ji! 

of  Tolu,  pi 

of  wild  cherry,  till 

T«rebenum,  J73         ^^M 
Terebiulbina^  tm    ^^M 

SuyL'hiiic  fluid.  309 

S(r>-chnina,  307 

Syrupi,  61 

SyrtJp3,  61 

TerTiflry  ^myl  tJitrttt,  fml 

StrychnlniE  sulphas,  207 
Strychnine    sulphal?,    307, 

Syrupus   acidi    hydriodki. 

n^ 

476 

Tel  ra-  lodo-  ph  «n  oL  phllka- 

711 

alln,  777 

lein.  4^5 

Sli-jThnui  11u.11  vnmlcfli  JOj 

flUhjcec,  769 

retTonal.  13S                ^^j 

SHipis,  75^ 

flurantii,  &18 

Th^h.iine,  13a             ^^M 

Styjitic  collodion,  ^&i 

c  ale  is.  7S5 

TheLiLt.  317                  ^H 

5KTftf  btTTaoidn  yi6 

lerri  iodidi,  431 

The^hromm*.  670     ^^^ 

Suhjicetiile  <il  isad,  jo7 

f u-icus  64 1 

And  sodium  «9lir^ 

1 

Subacute      Icad'poLaonme, 

hypopho^phiLum.  4^ 

670 

^ 

3^7 

hypophoEphilUrn       CUm 

ti?rrci,  494 
ipecctcuanii-i;,  62^^ 

TbioTesorcin,  (itaEel  573 

■ 

SubcDianeoUfi       mjectloUK, 

Tbymacenn,  572 

^ 

64 

TbvmoL  A7".  796 
Thymus  [fraELd.  ^15 

scTpytiuin.  (not«J5y 

Sublimed  aulphuf,  64J 

laclucirii^  R4 

Sued,  61 

picLs  liquids,  723 

SUfcink  acid,  JS7 

pnini  virginiaiiKt  613 

vulgaris.  (nolcJ^S 

Succu^  llmonis.  373 

rhei,  651 

TbyreitanliloMn,  5d^^| 

Sugar.  641,  673 

rhci  ammailcu5.  651 

rhyniid  bijdy.  507  ^^| 

a:*  adiureEicn  673 

tCSlK,   3&I 

Thyroidismiis.  508            1 

o»  lead,  397 
of  milltj  oji.  672 
Sulphati?  of  irnn,  431 

u  rsap  n  ril !;«      compoti  - 

ThyroindTn,  507 

I  us,  SOI 

Time  Tor  admioblnti^ 

acillK.  669 

druea,  67                 ^H 

or  iron,  impute.  S04 

sciiite  composiluaf  7»J 

Tin  dura  aconlti,  3b9^^^ 

^ 

Sulp bo-carbolic  acid,  aiS 

seutKac,  y^j 

aloes,  653             ^n 

■ 

Salphcnal,  154 

ftenniCn  654 

Aloee  et  myrrhie-.  653 

p 

puisoning,  i^t 

tfkluiJinus,  72t 

arnirjc  flarum,  35c» 

Sulphur.  643 
loiLiiti»  643 

lin^ihcris,  616 

arnicE  mdieis.  ^ga 

Sy&Ii^iiuc  lavage,  Itmle)  S02 
Syogiuin  lamrjoUrmm,  «- 
iratt  of,  [notcj  374 

a«9l«lLdx,  76 

pr^eciplLaium,  64:; 

aurantll  amari.  6lfl 

sublimatum,  643 

aurnntii  dukhi  6tS 

Sulphuraipcl  Bnilmrjnj',  jj? 

helLadaDnif       folior^ 

limi:.  645 

T 

iS2 

pjiinsBn,  64*1 

beniomi.  ^89 

Stllp^^l^tfT*'d  hydroKPn,  734 

Tabacum,  T59 

benfoinl  compcultHi  \ 

Sulphuric  arid.  t^Jp.  764 

Tflbk       of       apothccariea" 

calunib'C,  6\j 

weights  uid  mranures,  Kij 
Table    of    compos  iViuLi    uf 

cnnnahts  indicia.  l6^ 

poisoning!,  4?4 

cant  h  arid  is,  70 

Sulpburous  acid,  3ro 

fouda.  23 

capiici,  617 

Soniach.  3^4 

Tflble  i>f  relation  oJ  spnlht- 

cardamorTLi.  fn^ 

Suppoi-Lturb.  5:/ 

carit^s'  weichls  and  iiic^LS- 
ures  to  each  olhirr,  *<?6 

cardainoitii    cumposl 

Suppo^Ttoriu^.  ds,  65 

61s 

urtthral.  65 

Table  of  relation  of  apotbe- 

catechu  n^mposj^^J 

SuprBTClifll  capauJ«,5ii 
S^^L'tl  trangt!  peel,  fiiS 
spini  of  oftre,  671.  jis 
tincture     of     rhubirb. 

caries'  wei}£bls  ic  inEtfical 

chiritEa;,  5i7       ^^M 

weights,  £96 

E^imicifugBe,  83  ^^H 

Table  of  the  proportlnn  of 

clnchoniE.  547     ^^1 

Alcohol  in  difTcrcm  wiuea, 

cluchobB:      ctiQipod 

^' 

itH 

547 

Swpnfi\  rhlr^tn,  613 

Table  of  weiehis  and  meas- 

rmnamomi,  fiM 

SydE'rihani's  laujikuum,  13^ 

iirc»   of    ihi:  tnctrical  sys- 

cokhici aeminb.  500 

Syrup,  Cork's  hive,  JM 

tem,  8*5 
Tamarind,  A43 
Tamarindus.  643 

conn.  765             ^^J 

ul  Hllhita.76Q 

of  kn-qns  Iodide,  49a 

diifilalb,  311       ^^1 
Icrri  ehloridi,  43I^^H 

ot  garLICj  759 

Indian,  ri(3 

tfjillE.  ja?           ^H 

k 

of  gliiKcr,  G16 

TauiLcelumH  737 

seliienjLi.  239      ^^H 
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'inctura  g«ntiuiE  coniTHn- 
lU,  61  a 

Cbci  ammonifltat  y" 

hydraatis,  745 

hyoscyajnif  186 

iddi,  476 

kino,  383 

krunena,384 

lactucaril,  &| 

lobeliA,  256 

matko^  6^ 

moechi,  74 

nucia  vomics,  307 

opil  135 

opii  campnorata,  [34 

ail  deodorati,  135 
yaoBtJgmatis,  fl^l 
quossiE,  613 
rhd>  65] 

rhci  flromaticufl,  651 
rhci  dulcis,  65  T 

strpentarup,  619 
stramonii  semin^B,  185 
slrophanthi,  316 
tolutana,  731 
vflleriame,  75 
valeriaiue    ammoniAta, 

75 
veratn  vindis,  347 
cin^beria,  616 
Tincture,  61 
Tincture  o(  aconite,  361 
of   aconitej    Fleming's, 

363 
of  flloeSf  653 
of    aloes    and    myrrh, 

,*^  ■      n 
01  amica  flowers,  350 

of  amica  root,  350 

of  asafetida,  76 

of    beUadonna     leaves, 

of  btniojn,  5S5 

of  benzoin,  compound, 

of  bitter  orange   peel, 

618 
of  Calabar  bean.  331 
of  CiUumba)  613 
of  cannabis  indica,  167 
of  caniharideSt  tcd,  736 
of  capsicum,  617 
of  cardamom,  615 
of      cardamom,      com- 

pound,  613 
of  catechu,  compound, 

of  chirata,  6l3 

of  chloride  of  iron,  431 

of  cimicifuga,  33 

of  cinchona,  547 

of  cinchona,  compound, 

of  cinnamon,  614 

of  colchicum  seeds,  300 

of  conium,  365 

of  djgitahs,  311 

of  ferric  chloride,  ^ai 

of  galls,  3&2 

of  Kelsemlumt  139 

of  gentian,  compound, 

613 
of  ginger^  616 


Tincture  of  guaiac,  503 
of  guataC)  ammonlatedt 

of  hemp,  167 

of  hops,  Sa 

of  hydrastis,  743 

of  hvoscyamus.  186 

of     Indian     cannabis^ 

167 
of  Iodine,  476 
of  kino,  3S3 
of  krameria,  3^4 
of  lactucarium,  84 
of  lobelia,  336, 
of  malico,  699 
of  musk,  74 
of  nulgall,  38a 
of  nui  vomica^  907 
of  opium*  135 
of  *q>ium,  camphoraied, 

of   opium,  deodorited, 

of  physostinna,  331 

of  quassia,  oil 

of  rbatanv,  384 

of  rhutwTij,  651 
aromatic,  631 
sweet,  6^1 

of  aeipentana,  £19 

of  squill,  669 

of  stramonium,  1S5 

of  strophanthus,  316 

of   sweet   orange  peel, 
61S 

of  Tolu,7a( 

of  valenan,  75 

of     valerian,    ammonia 
ated,  73 

of  veratrum  viride,  347 
Tinctures,  61 
Tinnevelly  senna,  653 
Tobacco,  a59 
Toluifera  balaamum,  yjt 

pereiiBC,  721 
Tomato  pomdge,  la 
Tonics,  413 

Toxins  and  anlitoxins,  513 
Tragacanth,  767 
Tragacantba,  767 
Tiich  lor  tertiary  butyl  alco- 
hol, 14? 
Trimethylamin,  4S7 
Trimethylelhylene,  103 
Trinitro-celluloge,  779 
Trional,  158 
Triov  ymelhy  lanthraqu  i- 

none,  630 
Trituratio  elaterini,  661 
Trituration    of     elaterium, 

661 
Troches,  6a 

of  catechu,  383 

of  Ipecac,  5^ 

of  ipecac  and  morphine 
6a8 

of  santonin,  793 

of  tannic  acid,  381 
Trochisci,  62 

acldi  tannici,  381 

catechu,  383 

ipecacuanha?*  6aS 

morphins    et     ipecacu- 
anhx,  6a3 

sanlontni,  793 
Tropacocaine,  ac^ 

54 


Tropine,  fnote)  167 
Tuberculin,  31& 
Turkey  opium,  lao 
Turkish -bath.  Toa 
TurpentiAe,  693 

as  an  anthelmintic,  795 

enemata,  637 

liniment,  7^ 

-phosphoric  acid,  439 

stupes.  758 
TurpetK  mineral,  468 


U 

Ulmua,  767 

fulva,  767 
Unbolted  flour,  6^i 
Unguenta,  6a 
Unguentum    acldi    tannld, 

aqus  rosa,  384,  770 
belladonns,  103 

Sallffi,  383 
ydrargyri,  464 
hydrafgyn    ammoniall, 

468 
hydrargyri  nitratis,  46S 
hydrargyri  oxidi  aavl, 

468 
hydrargyri  oxidi  rubrl, 


iodi,  476 

iodoformi,  4^4 

meierei,  joi 

picis  ItquidEe,  7» 

plumbi  carbonatis,  398 

potas^ii  iodidi,  478 

stramonii,  183 

veralrinx,  349 

cinci  oxidi,  40a 
Unslaked  lime,  784 
Urethan,  160 

Urethral  suppositories,  63 
Urginea  mantima,  667 
Urochloralic  acid,  144 
Urolroptn,  6B5 
UrohKmaloporphyrine,  39a 
Ustilago,  749 

maydis,  749 
Uva  UTsi,  690 


Valerian,  74 
Valeriana,  7^ 

officinalis,  74 
Valerianic  acid,  74 
Vapor  bath,  70a 

creosoti^  568 
Vaseiine,  776 
Vegetable  acids,  370 

astringents^  378 

cathartic  pills,  659 
Veralralbine,  343 
Veratrina,  347 
Veratrine,  347 

ointment,  349 
Veratroidine,  344 
Veratrum  album,  {note)  347 

sa  bad  ilia,  347 

viride,  343 

viride,     poisoning    by, 
>»6 
Vermicelli  aoup,  10 
Vermicidea,  788 

Vermifuges,  78B 
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Vesicfltoriw,  7M 
Vienna  paflle»  76a 
Vina,  5i 
Vinegar,  373 

of  opium,  T«5 

of  aquLlJ,  £69 
Vincfiars  61,  37J 
Vmum  album,  375 

aaCimonii,  34]} 

colchici  mdicLB,  500 

coLchici  Bcminib,  500 

ergolae,  740 

ipecac  uanhE,  6a8 

opii,  135 

nibrum,  275 
Virgin  scammmiy,  ^9 
Virginia  anateroot,  619 
Volatile  oil  of  hops,  82 

oil  of  mustard,  756 

oil  of  savine,  736 
Volatile  oils,  61 
Volt,  45 
Volta's  law,  41 


W 

Wahoo,64a 

Warburg'a  tincture,  54S 
Warming  plaster,  759 
Washed  sulphur,  643 
Water  as  a  oiurctic,  665 
of  ammonia,  374 
of  TOaemary,  otq 
Watcts,  6t 
Wa*,™ 

while,  7TO 
Weights  and  meaaures,  825 
West  India  pepper,  617 


Whiskey,  375 

White  aganc,  385 

arsenic.  441 

galls,  3S2 

Riuer,  616 

helleboie.  347 

mustard,  756 

oak,  384 

pepper.  616 

precipitate,  46B 

precipitate       dntment. 
4^ 

sugar,  641 

turpentine,  <i93 

vitriol,  403 

wax,  77a 

wine,  275 
Wild  cherry,  61a 
WillianiBon's  aanilaiy  fluid, 

fi09 
Wme.  275 

of  antimony,  342 

of  cokhicum  root,  500 

of  coldiicum  aeed,  500 

of  ergot,  740 

of  ipecacuanha,  6a8 

of  opium,  135 

whey.  11,  391 
Wines,  61 
Wormseed,  789 

oil.  79a 

Xanthopucdne,  740,  799 
Xylic  acid,  554 

Y 

Yaupoo,^i7 
VeUon  cinchona,  593 


Yellow  gentian,  6ti 
jessamine^  MS 
mercuric  iodide,  46* 
mercuric  oiide,  467 
mercuric     subsulpha 

46a 
mercnroua  iodide,  461; 
prussiate  of  potash,  t 
wash,  468 
wai,  770 

Young's  rule  for  doses,  6" 


Z 
Zea,692 

mays,  69a 

mays,  stigmata  ol,  69 
Zinc,  tpa.  804 

acetate,  403 

carbonate,  precipitab 

chfcide.  762,  804 
oxide,  40J 
phosphide,  441 
poisoning,  401 
sulphate,  402,   631,  7 
804 
Zlnci  acetas,  403 

caiiwnas    pnecipitali 

chloridura,  762 

oiidum,  403 

oxidum  venaLe,  4£ia 

phosphidum,  441 

sulphas,  409 
Zincum,  402 
Zingiber,  616 

officinale,  616 


THE  END. 


